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EURASIA. 

By  SABA  JEANNETTE  DUNCAN. 

Not*.—"  C^rfeAa  "—inferior.  **Bitrra  lord  «aAiA"— Great  lord  sahib— the  viceroy. 
«2)aS"— poise.  "7>Ao^"— loin-cloth.  "Jirf"— race.  *'%«"— groom.  "Qtdhair**'— 
call  to  saTkiitB— **  Whoerer  ia  there  t " — facetious  name  for  old  Anglo-Indians.  "  Baboo  " 
— edneited  Bengali.  "  Bearer  "— personal  servants  "  Kitnwtgar  "-table-servant.  "  JAw- 
«aMt "— waaher  of  dishes.  "  Tdub  "—wages.  "  Turn  hai-adab  hat "— **  Yon  are  without 
respect"    "2)iir««"—natlTe  tailor.    "  .flWafi  "-foreign.    "  CAarrMt"— carriages. 

FROM  a  back  window  of  my  tall  house  in  Calcutta  I  see  her 
nearly  every  day,  the  lady  who  may  personify  Eurasia.  She 
is  amply  qualified  to  do  it;  Nature  in  molding  her  permitted  her 
to  lack  no  characteristic  that  could  contribute  to  make  her  a  gen- 
erous racial  type.  She  is  cast  upon  the  comfortable  lines  common 
to  her  people — lines  that  could  not  be  indicated  in  avoirdupois 
under  two  hundred-weight.  They  are  more  evident  to  me  than 
even  this  statement  of  fact  can  make  them  to  the  public,  since 
Mrs.  De  Souza — ^her  name  is  De  Souza — is  usually  clad,  when  she 
comes  under  my  observation,  in  a  casual  calico  dressing-gown, 
which  leaves  little  of  her  benevolent  person  to  be  invented.  The 
dressing-gown  is  open  at  the  throat  on  account  of  the  tempera- 
ture, but  in  compensation  there  is  a  great  deal  of  it  at  the  other 
end ;  it  is  en  traine  and  has  a  flounce.  Once,  doubtless,  it  minis- 
tered to  her  vanity,  for  even  at  that  age — she  is  turned  fifty — and 
at  that  weight,  Mrs.  De  Souza  and  vanity  are  not  incompatible. 
There  is  Mrs.  De  Souza's  complexion,  for  example — she  has  al- 
ways been  very  properly  vain  of  that.  It  is  quite  an  exceptional 
complexion,  oatmeal  in  tone.  Eurasia,  which  verges  from  that  to 
mahogany,  considers  Mrs,  De  Souza  "fair,"  and  her  claims  to 
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sucial  privileges  rest  very  much  upon  this  opinion.  She  and  her 
family  live  in  a  small,  flat-ruofed, "  cutcha  "-built  habilatiou,  much 
atnino^l  and  faded,  standing  flush  with  one  of  the  many  narrow 
streets  that  creep  and  wind  amonj^  all  Calcutta's  tall  housew,  even 
to  the  skirts  of  the  stattdy  residence  of  the"Burra  lord  aahib" 
himself.  It  is  very  hot,  stifling,  in  those  crooked  little  streets; 
the  pleasjint  Nouth  wind  does  not  always  blow  through  to  sweeten 
them,  and  they  bear  much  need  of  sweetening.  They  cause  Cal- 
cutta's Municipal  Council  more  anxious  hours  than  is  the  province 
of  thoroughfares,  on  actMunt  of  the  prosperity  of  bacilli  in  their 
midst ;  and  thougli  the  Municipal  Council  conspired  all  day,  and 
sat  up  all  night,  taking  measures  of  reprisal,  the  bacilli  would 
still  be  glatl  aud  the  inhabitants  wouM  still  decrease.  Not  appre- 
ciably, however;  there  are  far  too  many  of  them.  Such  nunil>Pi*s 
of  little  open  shops,  uninviting  little  shops,  where  rice  and  daU 
and  sticky  brown  sweetmeats  are  piled  up  in  earthen  IkjwIs  to 
catch  all  the  uncleaiiuess  of  the  roods]  Such  numbui*s  of  proprie- 
tors to  each  little  shop,  who  sit  on  their  dusty  thresholds,  as  often 
as  not  with  their  glistening  bare  backs  turned  to  custom,  gossip- 
ing about  the  monsoon,  taking  turns  at  the  gurgling  cucoanut  of 
the  hubble-bubble  I  And  then  the  comers  and  the  goers,  turbaned 
and  bareheaded,  dressed  in  the  flowing  robes  of  the  Prophet  or  the 
simple  dhoiij  of  the  cuolie-luk,  all  upon  the  various  interminable 
little  businesses  by  which  tliey  gain  leave  to  live — to  say  nothing 
of  Mrs.  De  Souza's  own  family,  which  is  large,  or  of  her  social  con- 
nection, which  stretches,  interspersed  by  the  little  shops,  all  the 
way  down  the  street.  But  I  must  deny  myself  tlie  pleasure  of 
referring  to  Mrs.  De  Souza  further  in  this  perstmal  strain.  It  is, 
after  nil,  contrary  to  the  ethics  of  good  neighborhood  that  I 
should  take  any  great  advantage  of  an  up|>er  window,  in  spite  of 
the  generous  publicity  of  my  neighbor's  domestic  arrangements, 
which  seem  to  invite  both  inspection  and  report.  I  must  hurry 
unflinchingly  on  to  say  that  Mrs.  De  Smiza  inhabits  another  world 
than  the  little  Anglo-Indian  one,  a  world  with  mysterious  affinities 
and  attractions,  however,  both  for  oui-s  and  for  tlin  great  dusky 
tropic^il  swinging  sphere  of  the  pure  "  native."  Nobody  knows  it 
very  well  that  I  have  heard  of ;  indeed,  it  would  require  some 
courage  to  profess  familiar  acquaint^ince  there ;  but  it  is  quite  with- 
in reach  of  astronomical  observation,  which  is  nal  compromising. 
Eurasia  has  no  boundaries.  It  lies,  a  varying  social  fact,  all 
over  India,  thick  in  the  great  cities,  thickest  in  Calcutta,  whore 
the  conditions  of  climate  and  bread-wiuniug  are  most  suitable; 
where,  moreover,  Eurasian  charities  are  most  numerous.  Wher- 
ever Europeans  have  come  and  gone,  these  people  have  sprung 
up  in  weedy  testimony  of  them — these  people  who  do  not  go, 
who  have  received  somewhat  in  the  feeble  inheritance  of  their 
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blood  that  makes  it  possible  for  them  to  live  and  die  in  India. 
Nothing  will  ever  exterminate  Eurasia ;  it  clings  to  the  sun  and 
the  soil,  and  is  marvelously  propagative  within  its  own  borders. 
There  is  no  remote  chance  of  its  ever  being  reabsorbed  by  either 
of  its  original  elements;  the  prejudices  of  both  Europeans  and 
natives  are  far  too  vigorous  to  permit  of  much  intermarriage 
with  a.  jot  of  people  who  are  neither  one  nor  the  other.  Occasion- 
ally an  up-country  planter,  predestined  to  a  remote  and  "jungly" 
existence,  comes  down  to  Calcutta  and  draws  his  bride  from  the 
upper  circles  of  Eurasia — this  not  so  often  now  as  formerly.  Oc- 
casionally, too,  a  young  shopman  with  the  red  of  Scotland  fresh 
in  his  cheeks  is  carried  o£6  by  his  landlady's  daughter;  while 
Tommy  Atkins  falls  a  comparatively  easy  prey.  The  sight  of  a 
native  with  a  half-caste  wife  is  much  rarer,  for  there  Eurasian  as 
well  as  native  antipathy  comes  into  operation.  The  whole  con- 
scious inclinatioB^f  Eurasian  life,  in  habits,  tastes,  religion,  and 
most  of  all  in  ambition,  is  toward  the  European  and  away  from 
the  native  standards.  On  the  whole,  Eurasian  prejudices  against 
the  natives  are  probably  stronger  than  European  ones,  and  more 

unreasoning.    The  claims  of  that  cousinship  must  be  more  than 

ignored,  they  must  be  trampled  upon.  But,  in  the  matter  of  mar- 
rying and  giving  in  marriage,  Eurasia  is  more  than  sufficient 
unto  itself,  and  has  been  for  so  many  generations  that  both  the 
native  and  European  characteristics  of  the  type  have  become 
largely  merged  in  its  own. 

There  are  twenty  thousand  Eurasians  in  Calcutta  to  one  third 
that  number  of  Europeans.  Even  that  does  not  represent  the 
proportion  fairly,  for  the  census-taker  probably  finds  it  easier 
to  obtain  the  true  age  of  unmarried  ladies  than  the  confession^ 
"  East  Indian "  if  "  European "  can  be  written  with  the  least 
shadow  of  acceptance.  They  are  not  hermetically  sealed  up  in 
offices  and  closed  gharries  and  darkened  drawing-rooms  during 
the  heat  of  the  day,  like  the  Europeans ;  they  take  their  walks 
abroad  careless  of  the  sun,  in  straw  hats  and  such  other  ephem- 
eral millinery  as  pleases  them.  Always  they  wear  fccZa/i-cut 
clothes ;  it  is  the  dear  privilege  of  the  poorest  and  blackest.  They 
share  the  tram-car  with  the  natives  and  they  walk  to  their  busi- 
ness, distinguished  in  this  way  from  the  sahib,  who  does  neither. 
Thus  one  meets  them  in  crowds,  but  not  always  thus.  Quite  often 
it  is  in  a  luxurious  landau  behind  a  fair  pair  of  horses,  with  a 
coachman  on  the  box  and  two  syces  behind,  that  one  has  the 
opportunity  of  observing  Eurasia,  lying  back  among  its  cush- 
ions. For  Eurasia  has  its  nabobs,  and  the  Red  Road  knows  them 
as  well  as  it  knows  the  judges  of  the  High  Court  of  Calcutta,  or  the 
members  of  his  Excellency's  Council.  Once  a  year,  only  once,  at 
the  state  ball  at  Government  House,  it  is  possible,  if  one  looks 
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very  carefully,  to  detect  a  slight  Oriental  darknefts  undt^r 
powder  on  some  othex'wise  unimpeachnble  cheeks.    It  is  th« 
nual  opportunity  of  rich  East  India  to  proclaim  itself  connect 
however  remotely,  with  "society."    Society  looks  on  and  snii 
and  covertly  inquires,  "How  many  annas,  do  yoa  suppose, 
the  rax'ee?"    This  is  a  euphuism  expressive  of  proportion — of 
Aryan  proportion.    For  the  rest,  the  attitude  of  society  may  li 
expresstnl  hy  an  inveterate  shrug.    It  is  not  invidioua  or  m*tivel 
contemptuous;  it  ropresont'*  the  acceptance  of  the  inevitable, an 
the  determination — if  that  is  not  too  energetic  a  term — to  Jiave 
little  to  do  with  it  as  possible.    Society  recognizes  that  Kuriisia 
has  certain   claims — t-o  charities  nn<l  comuiissiotiH  of  inquiry,  to 
humane  trcHtnierit,  to  commist*ration,  to  gtxid  advice.    It  hold 
meetings,  raises  subscriptions,  disousses  the  Eurasian  jiroblom  i 
the  newspapers,  and  supplies  in<]uiry  commissioners  from  amon 
its  most  honorable  au<l  dijitinguisheil.    But  the  claims  of  Eurasi 
upon  society  must  be  made  distinctly  in  forma  pauperis;  it  is 
only  the  lower  classes  who  have  any.    For  the  Well-to-do  in  Ih 
landaus  society  has  only  a  somewhat  amused  and  cynical  tole 
tion,  and  d(K'S  not  dream  of  bowing.    The  attitude  is  natu 
enough.     Fur  the  claims  of  that  cousinship  also  must  be  mo 
than  ignored — they  must  l>e  tramplijd  u|)on. 

I  have  hinted  at  tlie  amplitude  of  Mrs.  De  Souza — it  is  largely 
characteristic  of  Kurasia,  more  marked,  perhaps,  in  the  women 
than  in  the  men.    The  dusky  chin  has  a  tendency  to  grow  early 
double — the  comfortable  shoulder  to  shake  prematurely  in  th 
plenitude  of  what  one  might  call  semi-tropicul   nature.     Thi 
sometimes  carries  with  it  a  perf  unctoi*y  jollity  of  appearance,  thi 
look  of  well-being  that  goes  inseparably  with  solid  development, 
the  cheerfulness  of  curves.    Tlie  prevailing  Eurasian  expreasionj 
howeTor,  is  nob  one  of  exhilaration,  at  least  in  Bengal.    The  Be; 
gali  if*  not  merry,  and  his  paler-faced  connections  have  inboritei 
his  imsiniling  look  at  life.    The  few  whoso  color  is  of  a  MongO' 

^lian  strain  arc  gay  by  contrast,  but  East  India  generally  is  of 
md  rounteuance — languor,  lethargy, and  depression  being  oftenei 
written  thero  than  anytliing  else.    There  are  easy  physical  rea 
sons  for  this.    The  Eurasian  is  a  poor  creature  among  men.    Tl 
death-rate  of  the  community  is  tabulated  with  that  of  the 
ro|)efto  element,  so  can  not  be  ascertained  accurately,  but 
known  to  Ut  Iiigh.    He  is  an  easy  victim  to  all  the  diseases 
^   follow  iH>verty  and  crowded  living.    He  h^  not  such  inun 
H  ita  iR  cnjoyml  by  the  Bengali  by  virtue  n{  simidur  conditioi 
life;  his  habits  and  requirements  are  of  the  complex  Kara 

t  order,  that    bring,  inad<.*quatoly   gratified,   swift    cons«Qtt# 
which  ho  locks  the  strength  of  tho  European  to  oombat^V 
iie  is  not  abnormally  fat,  the  Eurasian  is  apt  to  be  painfiv 
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with  higli,  narrow,  Aryan  shoulders,  «  contiwtoil  cliest,  and  a 
I  stoop.    Hi'  almost  invariably  inherits  thu  straight  black  hair,  soft 
dark  oyo,  flat  cheek-bones,  and  full  curved  lips  of  hie  Iniiian  fore- 
bears, with  varying  sbatieg  of  complexion,  from  what  is  dislin- 
l^ished  with  difficulty  from  the  Rahib'a  to  what  might  eajtlly  jiass 
I  for  tho  pure  native's.    Occafiionally,  witli  one  parent  or  even  both 
Mif  dark  color,  one  sees  the  anomaly  of  a  little  fair-haired,  blue- 
|ey©d  child,  a  whimsical  legacy  from  a  bygone  generation.    Here 
tho  "  tar-brush"  is  more  painfully  in  ovidonco.     There  is  a  dingi- 
I  ness  about  the  yellow  curls  and  a  dullness  in  the  blue  eyes,  a 
[smndginess  in  the  general  effect,  as  if  Nature  had  finiHhetl  her 
work  with  a  dirty  palette.     And  tho  brothrrs  and  sisters  of  the 
pitiful  little  freak  may  be  as  brown  as  ahisliam-wootl. 

It  will  bo  seen  that  it  would  be  easy,  if  desirable,  to  convict 
I  Mrs.  Ik.'  Souza  of  her  mixed  origin  in  a  variety  of  ways,  however 
^"fair"  hor  comely  visage.    But  there  remains  her  East-Indian 
voice  and  "  accent."    It  is  so  marked  that  if  we  met  Mrs.  De 
[Sonza  in  London  or  New  York,  more  elaborately  costumed  per- 
,  liaps  than  she  appears  from  my  window,  it  would  throw  about 
[her  spoK'Ji  tlie  halo  of  amused  interest  which  a  foreigner's  al- 
[ways  evokes.    We  would  guess  at  her  nationality;  though,  un- 
1  lesw  we  were  retired  Anglo-Indians,  we  would  never  hit  it.    To 
the  rest  of  us  she  might  have  been  origiually  French,  or  Span- 
ish, or  almost  anything.    It  would  be  only  the  old  **  Qui  hai" 
who  could  detect  and  pounce  upon  the  dulcet  "chi-chi,"  the  lan- 
L^nge  of  Euniaia.     It  is  English,  of  course — soft,  rapid,  nervous 
jKnglish.     It  is  so  quick,  that  the  words  seem  to  click  against 
(one another  as  they  come;  but  they  never  run  together;  on  the 
\  contrary  they  are  extraordinarily  distinct.   There  is  little  disagree- 
,ttl)h»  twang,  but  there  is  a  great  deal  of  unlooked-for  inflection;  a 
I  rising  and  falling  of  tone  where  wo  would  go  monotonously  on, 
which  gives  almost  a  picturesque  effect  to  the  words,  until  one 
tires  of  it.    The  sentences  are  apt  Ui  terminate  with  a   cert-iiin 
[abruptness;  there  is  absolutely  no  drawl  at*T!»e  end  of  them.    An 
[odd  importance,  whidi  is  yet  not  emphasis,  is  given  to  the  final 
Byllables  we  tend  to  slur,  and  there  is  an  almost  invariable  tendency 
[to  double  tinal  consonants.    "Kindlee  step  thiss  way,"  says  tho 
[young  woman  behind  tho  counter.    "  Thiss  is  verree  prittee— and 
\i-hip  too  onlee  one  rupee  ae  yard."    The  baboo  epoaks  English  in 
I  exactly  the  sjinio  way, and  it  ia  the  common  fear  of  the  "country- 
Ibred,"  the  pure  Bluropean  bom  and  brought  up  in  India  among 
{the  hills,  to  acquire  it.    It  is  fatally  easy  to  imitate,  though  ex- 
ftrymi'ly  difficult  to  transfer  to  print,  and  makes  one  reason  tho 
lore  why  Anglo-Indian  children  should  bo  early  sent  home  to  bo 
iucatcd.     Pleasant  enough  while  it  is  novel,  it  soon  becomes 
objectionable  to  European  ears,  doubtless  as  a  matter  of  asao- 
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ciation,  for  in  it-srtlf  it  is  artless  babble  etiough.  Nor  is  there  in' 
it  the  reraotest  flavor  of  cockneyism.  The  dwellers  in  Eurasia, 
poor  souls,  are  born  much  too  far  from  the  sound  of  Bow  Bells. 
It  abounds  in  odd  words  and  phrases,  some  of  thom  distinctly^ 
rolatcd  to  the  native  tongues,  some  of  thom  pure  English  with  a^ 
local  application.     To  see  a  friend  off  is  to  "carry  her  to  the 

I   station/'  whether  walking  or  driving.    When  the  syce  is  ordered     ■ 
to  unharness  his  animal  he  is  e.^pressly  told  to  "open  out  thefl 
horse";  while  "cf  course"  is  to  Eurasian  what  "indeed"  is  ta^| 
Virginian,  the  common  accompaniment  of  every  yea  and  nay.        ^| 
It  is  a  hard  saying,  but  it  suffers  little  contradiction,  that  mor-^| 
ally  tliG  Eurasians  inherit  defects  more  conspicuously  than  virtues     - 
from  both  the  races  from  which  they  spring.    Drunkenness  is  not 
common  among  them,  nor  is  brutality.    As  boys  they  do  not  rob^ 
birds*  nests  or  torment  animals  or  fight,  and  they  never  grow  up 
into  sport-smen.     Tlio  more  nggrt*ssive  vices  do  not  flourish  among 
them.  But  their  indolence  and  unthrift  are  proverbial,  as  are  their 
^^cupidity  and  instability  of  character.    It  is  characteristic  that  the 
truth  is  not  in  them,  and  they  have  a  marvelous  ingenuity  in 
manipulating  the  lie.     In  this  their  knowledge  of  the  sahib's  sym- 
pathies enables  them  to  outdo  the  Bengali,  though  their  methotls 
are  much  the  same.    With  beggars  a  favorite  instrument  of  ex- 
tortion is  a  death -certificate — a  motiier,  a  daughter,  a  baby  lien^B 
dead  at  home;  the  funeral  is  a  cruel,  pressing,  immetliate  neces-" 
»ity ;  a  little  money  to  meet  the  emergency  is  but  a  small  demand 
n|>on  common  humanity.     If  you  are  unbelieving,  the  notice  is 

t  shown  to  you  in  the  morning  paper — "  Suddenly,  of  cholera,  Ma- 
bel, infant  daughter  of  Charles  and  Mary  De  Rosario" — with  con-B 
vincing  tears.     It  is  probable,  however,  that  the  death-cortificatt* 
is  well-nigh  woru  out  in  the  service  of  misfortune,  and  that  the 
tearful  applicant  for  means  to  bury  her  never  saw  the  infant  fl 
daughter  of    Charles  and  Mary  De  Rosario.    The   social    evil  ^ 
among  the  lower  classes  is  very  hideous.    They  seem  to  have  a 
\  ^code  of  their  own,  which  is  capable  of  infinite  iu fraction,  and  they 
■     touch  a  level  of  degradation  which  is  far  lower  than  any  reachoil 
by  the  pure  heatlun  about  them.    This  is  apparently  an  ineradi- 

I  cable  thing,  for  it  has  its  root  in  physical  inheritance  and  its  rea- 
son is  racial. 
Life  under  however  modest  conditions  is  impossible  to  Euro- 
peans in  Calcutta  under  a  certain  income.  This  is  perfectly  under- 
stood by  all  employers  of  European  labor,  wliich  is  usod  for  this 
reason  only  in  posts  of  superintendence  and  responsibility.  ThoH 
European's  food  and  lodging  must  be  of  a  certain  quality  ;  he  must 
have  a  certain  numl>er  of  servants  and  certain  opportunities  for 
recreation  and  change  to  make  existence  tolerable.  The  Eurasian 
will  sup]}ort  life,  however,  upon  means  of  almost  vanishing  pro- 


I 


EUHASIA, 


tions.  With  anything;  between  one  and  two  huiidn^il  rupees  a 
month — the  rupee  being  eqnal  to  about  one  shilling  and  fivepeuc© 
— ho  is  fairly  comfortable,  and  a  person  of  respectable  poHitioD, 

I  Ho  can  affonl  to  occupy  the  wholo  of  a  »ma.\\  house  in  a  back 
Btre«t,  to  feed  and  clothe  his  family  tolerably  well,  and,  with  the 
assist^noe  of  one  of  the  charitable  educational  institutions  of  Cal- 
cutta, to  educate  them.    But  the  Eurasian  ie  improvident  to  the 
xsore,  and  will  marry,  taking  no  thought  for  the  morrow,  upon  from 
t)iirty  to  forty  ru|)ees  a  month.    The  young  lady  of  his  sptx^ies  is 
t'ltarujiiig  in    her  way,  which  the    j'oung   gentleman   naturally 
finds  a  very  captivating  way.    She  develops  early  all  the  arts  of 
boguilement;   her  eyes  are  liquid  brown,   her  cheeks  soft  and 
round,  her  figuru  slim  and  graceful-    Her  prettiness  is  weak  and 
H  transitory,  but  she  possesses  it  long  enough  to  insure  the  reward 
of  her  desirability.    The  matter  Is  submitted  to  her  motlier,  not 
her  father — in  Eurasian  households  the  sway  is  maternal— aud 
Bthe  affair  is  arranged  upon  the  basis  of  family  community.    The 
Hyoung  man  agrees  to  live  with  his  mother-in-law,  to  hand  over  to 
B^}ier  his  entire  monthly  talub,  and  to  be  provided  for,  with  his  wife, 
much  as  she  thinks  fit.    His  earnings  go  into  a  general  fund,  con- 
_  trolled  by  the  mother-in-law,  who  isnotunfrequeutly  blessed  with 
Heevcral  married  sous  and  daughters  in  ctrcumstances  that  keep 
them  under  her  roof.    She  feeds  them  all  and  clothes  thorn  all, 
dispensing  such  luxuries  as  she  may.    They  increase,  but  not  in 
riches,  and  when  the  midtiplication  reaches  a  figure  quite  dispro- 
^■jKjrtionato  with  that  which  rppresenta  the  collective  income,  the 
^■family  go  over  in  a  Ijody  to  swell  the  great  piteous  majority  which 
forms  the  Eurasian  problem.    Their  accession  to  it  is  often  haet- 
kcned  by  a  peculiarity  of  temperament  on  the  part  of  the  wage- 
learner,  who  is  apt  ui)on  the  slightest  provocation  to  throw  up  his 
situation,  no  matter  with  what  difficulty  it  has  been  procured  or 
[can  be  duplicated.    His  vanity  and  love  of  display  tempt  him  to 
Icurious  extravagimctw.     On  the  oi-casion  of  a  weildiiig  or  achris- 
jtuniug  be  will  spend  his  lastpic«  with  a  generous  trust  in  Provi- 
Idence  for  the  commonplaces  of  food  and  drink  in  the  days  that 
Icome  after.    His  family  affection  is  a  marked  characteristic.    Par- 
|ents  cling  to  tlieir  children  with  a  degree  of  s<*ntiment  apt  to  be 
common  among  people  who  have  too  many,  and  often  this  attach- 
ment .stands  with  foolish  obstinacy  in  the  way  of  the  welfare  of 
^t6  object. 

Notwithstanding  their  lack  of  thrift  and  strength,  the  most  ob- 
jk'ious  reason  for  the  groat  poverty  and  distress  among  the  Eura- 
sians lies  in  the  tif^mendous  competition  of  the  natives.  There  is 
Jraost  no  department  of  labor  in  which  it  is  not  felt.  The  Eaet 
todian  is  particularly  fitted  by  nature  aud  inclination  for  minor 
klerkships ;  and  here  he  finds  in  the  baboo,  who  also  loves  an  office 
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nnd  a  pen,  a  fonnMable  rival.     The  baboo  m  iin-;ii.er,  h 
%iam<-'nt8  are  qnit«  as  good,  and  it  is  to  be  feared  that  the  sahi 
prefers  hie  eerrices  also  because  ho  can  bo  "  jumfjcd  upon"  wit 
a  better  conscience.    In  small  shopkeepin^  the  native  nudorsell: 
the  Eurasians  Ixjcause  he  can  undorlivo  them,  and  has  almost  tb 
whole  of  the  trail**  of  Calcutta  which  is  not  controlled  by  larger 
European  firms,  in  his  hands.    A  few  of  the  women  are  employ 
as  nurses  in  European  families,  but  a  Eurasian  nurse  is  an  expea-j 
sive  luxury,  as  she  must  Ixi  fed  as  well  as  jwid  at  a  liighor  rate  thai 
an  ayah,  while  she  often  demands  a  native  servant  to  assist  he 
Here,  however,  she  offers  a  quid  pro  q^io — ^her  sei-vices  are  m 
valuable  than  an  ayah's.    Thu  Kurasian  has  no  chance  against  thn 
native,  however,  in  any  other  dejHirtnient  of  domestic  service.  The 
native  is  fitted  by  nature  and  education  to  serve  the  sahib;  tho 
position  is  one  (»f  dignity,  and  rather  enhances  the  respect  hi 
receives  from  his  fellow,  howevL'r  high  liis  caste.     He  does,  as 
rale,  only  one  thing,  whether  it  is  the  work  of  a  bearer  or  a  ki< 
midfjar,  or  a  viiissalchi,  or  a  syee,  and,  as  its  performance  loaVi 
him  ample  loiauio  to  attend  to  his  jirivate  comfort,  ho  does  it  wel 
His  whole  habit  of  mind,  moreover,  is  one  of  deference  to  his  su- 
poriors ;  his  own  self-respect  is  bound  up  with  it ;  "  l\im  hai-ada> 
halt"  is  a  kt*ii  re[>roac:h.    No  European  would  dream  of  employ, 
ing  a  Eurasian  servant  in  preference  for  reasons  of  pure  aimfo; 
But,  curious  as  it  may  seem ,  Eurasia  acoms  household  service,  ani 
declines  to  compete  with  the  native  on  what  is  so  obviously  his 
own  ground.    In  fact,  however  jwor,  the  Eurasian  reckons  one  or 
two  servants  among  the  necessities  of  his  own  existence.    The 
beggar  of  this  race  will  approach  your  gates  in  a  paiki  borne  by 
four  of  bis  muscular  Benjfali  rtmsins.    The  Eurasian  "  lady  "  who 
implores  a  little  pecuniary  assiwtnnce  often  sends  her  appeal  by  a 
peon — and  on  scented  paper.    Poor  Eurasian  lady  I  she  is  denied 
even  the  of  htT  sex  tho  world  over — her  needle — for 

durzie  sev.  i  and  cheaiK*r  than  she. 

It  goes  without  saying  that  the  East  Indian  is  nnab] 
work  all  day  in  the  sun  with  the  scantily  clad  coolies  at  the 
side  or  thu  docks,  even  if  a  rnati  with  any  strain  of   Europes 
blood  in  him  would  consent  to  give  the  strength  of  his  arm  unt' 
such  conditions  for  fonrpence  a  day.    Behind  "bttnii"  coua 
he  holds  his  own,  and  so  diM-s  she,  by  ruamju  of  their  supl 
knowledge  of  tho  wants  and  tastes  of  the  siiJiib  and  the  me^ 
bib.    The  railways  ai-o  an  invaluahle  source  of  employmen' 
them,  and  thf*y  are  f^mnd  more  useful  than  the  natives  ijD 
tious  of  minor  responsibility — in  warehouses,  dcfckK,  an 
tome.    A  small  and  very  rusix^-table  proportion  of  them 
employment  as  teachers ;  and  some  make  their  way  ia\ 
country-  tea  and  indigo  plantations,  whoro 
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ceed,  though  the  race  has  not  the  physical  qualifications  to  make 
such  a  resource  general.  And,  of  course,  there  are  the  saving 
few,  who  make  their  business  successful  whatever  it  is,  and  rise  to 
positions  of  moderate  affluence  and  general  respect.  In  spite  of 
all  this,  however,  the  Eurasian  element  of  the  population  of  Cal- 
cutta has  become  so  large,  and  the  problem  presented  by  its  con- 
dition so  pressing,  that  a  special  commission  has  recently  been  ap- 
pointed by  Government  to  inqmre  into  its  circumstances  and  de- 
vise some  means  to  make  them  less  distressing.  Among  other 
remedies  it  is  proposed  to  utilize  Eur^ian  youths  for  military  pur- 
poses, and  to  make  certain  Government  appointments  more  easily 
accessible  to  them.  But  the  problem  will  doubtless  always  re- 
main a  problem,  presented  by  the  remorseless  operation  of  natu- 
ral and  economic  laws,  and  only  tampered  with,  more  or  less 
futilely,  for  the  sake  of  a  common  humanity  by  the  efforts  of 
philanthropy. 

Now  that  I  have  finished  my  imperfect  sketch,  the  ink  in  which 
I  have  drawn  it  seems  too  black.  After  all,  there  is  a  great  deal 
of  red  blood  in  Eurasia ;  sometimes,  indeed,  the  admixture  of  the 
other  color  is  so  slight  as  to  completely  impose  upon  society,  know- 
ing as  society  thinks  itself.  In  the  heart  of  Eurasia — a  heart  which 
has  yet  to  be  bared  to  us  by  the  scalpel  of  modem  fiction — surely 
may  be  found  much  that  is  worth  adding  to  the  grand  total  that 
makes  humanity  interesting.  On  the  other  side  of  a  prejudice, 
well  founded  and  well  built,  who  knows  what  fruits  may  drop  and 
what  flowers  grow  ?  Nothing  is  more  certain  than  that  we  can  not 
see  over  it, 

I  met  Mrs.  De  Souza  only  this  morning,  in  the  bazaar.  She  was 
buying  fruit  and  vegetables,  and  she  argued  with  great  fluency 
and  decision  about  their  price.  The  brown  Bengali  vendors  of 
these  things  quailed  before  her ;  she  understood  to  a  thread  the 
construction  of  the  web  of  their  duplicity.  In  the  end,  she  got  all 
she  wanted  at  about  two  thirds  of  the  price  I  should  have  been 
obliged  to  pay— and  I  know  the  bazaar.  It  is  the  dustur,  the  im- 
penetrable, unassailable  dustur,  for  the  kala  mem  to  pay  less  for 
everything.  She  was  ^companied  by  two  Miss  De  Souzas,  who 
did  not  pay  much  attention  to  the  fruit  and  vegetables.  Very 
smart  were  the  Miss  De  Souzas,  all  in  pink  and  blue,  for  it  was 
Sunday  morning,  and  on  Sunday  morning  Eurasia  is  en  prome^ 
node  at  the  bazaar.  Also  I  saw  two  very  elegant  young  men,  with 
dapper  sticks  and  fresh  ties,  looking  smilingly  in  their  direction. 
And  just  outside,  high  in  a  swaying  sago  palm,  three  hoarse  old 
crows  told  each  other  what  would  certainly  happen. 
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THE  NATURAL  OR  SCIENTIFIC  METHOD  IN 
KDUCATION.* 

Bv    WESLEY    MIU.8,  M,  A..  H.  D..  F.  B.  8.  C. 
rn^rKMDE  ur  ruVMoLJwr  ts  uuuiu.  viriviiMrrr,  iioNnuuj. 

EDUCATIONAL  metliods  seem  to  have  beeu  devised  m  U 
past  more  to  meet  the  real  or  fancied  requirements  of  pra 
tical  life  than  with  any  rlear  reference  to  the  constitution  <if  till 
human  minil,  and  this  has  been  owing  in  no  small  measuru  to  tl 
reflex  inflnonco  of  public'  opinion.    The  school  was,  and  by  manjj 
still  is,  regarded  as  a  place  where  that  is  to  bo  learned,  aud  prett] 
much  that  only,  which  it  is  thought  will  enable  the  pupil  to  earn  i 
livelihood  or  prove  successful  in  the  struggle  for  niat(*rial  IhingBJ 
and  of  course,  so  far  as  it  goes,  this  view  is  of  vital  importauc* 
Unhappily,  it  overlooked  the  highest  purpose  of  life,  and  so 
garded  it  is  a  severe  commentary  on  the  character  of  our  a$ 
It  has  prove<l  a  short-sighied  policy.    It  haa  defeated  even  it 
own  ends.    That  can  only  bo  a  sound  theory  of  education  whic 
takefl  into  account,  what  Nature  herself  al waya  does,  the  organist 
aud  the  environment.    Why  is  our  age  so  advanced  in  scioucej 
The  human  brain  i^  essentially  the  same  sort  of  a  mechanism  i| 
always  was,  within  the  knowledge  of  men.    The  change  is  due  ' 
dilFeroDco  in  method.     The  moderns  have  achieved  their  gr 
results  by  the  scientific  metho*l,the  Baconian  method  of  indue 
tion,  or,  as  we  usually  say  now,  the  experimental  method. 

Kdncation  has  given  us  the  results  of  a  series  of  exi)erimeut 
and  we  are  trying  others  to-day ;  and  at  this  point  1  would  like 
insist  that  educational  questions  can  only  be  settled  by  experi 
mont     Many  theories  that  looked  fair  have  proved  delusive  whed 
actually  ivsted  by  experir^nce.    But  one  thing  is  perfectly  certain) 

y  theory  or  any  practice  which  does  not  square  with  the  organ? 

iion  of  man  and  the  nature  of  his  surroundings  or  environmei 
ill  be  a  fnilnre  just  in  so  far  as  it  falls  short  of  meeting 
The  difliculty  ia  to  know  the  nature  of  our  own  orgautKatioi 
knowing  that,  to  adapt  it  to  onr  environment,  or,  as  we  us 
«ay,  to  our  circumatauces.    Allow  me  to  use  the  term  en\ 
nient  l>e<'uus4!  it  applies  to  other  animals  than  man,  and  1  > 
to  give  ray  treatment  of  the  subject  as  broad  a  btisis  as 
From  the  time  that  men  began  U>  think  they  studied  tlieraf 
aud  Inng  ago  tho  Greek  wisely  asserted  that  to  know  oi 
was  the  Bura  of  all  wisdom ;  and.  of  course,  in  tlie  wi( 
for  a  man  tu  know  himself  is  to  comprehend  his  relatic 
entire  univerfu?. 


*  Tb*  nulD  portlnfu  of  «D  adrlfvi*  t)«li'r«Tv<l  ani)n-  Ui«  stapVoei  of  tbu 
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Why  are  we  then,  after  all  those  ages,  still  at  vork  on  the 

f)roblem  ?    Why  have  we  mnde  so  many  Wanders  as  the  history 

edncAtional  methods  shows  ?    Arty  wo  in  any  more  hopeful 

position  to  solve  the  question  to-day  than  ever  before  ?    Witliout 

^n  any  way  underestimating  the  efforts  of  the  past,  or  being  over- 

Bang^ilne  as  to  a  complete  and  speedy  realization  of  perfection  in 

education,  I  venture  to  think  that  we  are  now  at  last,  if  not 

::tuaUy  on  the  right  road,  at  least  getting  closer  to  it.    We  have 

pgun  to  apply  the  inductive  or  scientific  method  to  education 

pcause  wo  apply  it  to  ourselvt^s.     MofhTn  physiology  and  pay- 

phology  are,  I  venture  to  think,  destined  to  revolutionize  our  edu- 


•.  1.— Orrr-B  ^i-RTAcs  or  Cxxebvi'm  (afler  Exner).  The  *luded  (K>i1nn  reproimta  tbo 
uiDtnr  an-*  in  nian  uiil  th«  moukcy^i.c,  tlir  urea  whioti  tiiott  ot>e«rv«rs  bclisv*  Cobo 
MMoeiitnl  witU  ivrtain  voluulorjr  movciDoaU  of  tbu  UnilM,  etc 

Cjitionnl  methoils.  Ct'rtainly,  iintil  wo  study  closely  the  pliysical 
>rgauization,  and  especially  the  brain  of  man,  wo  are  far  from 
bcientific  theoiy  and  practice  in  education,  because  without  this  a 
true  psychology  is  impossible.  In  other  words,  educating  the 
liiud  wisely  depeniis  on  understanding  its  nature.  This  can  only 
accomplished  by  a  study  of  oar  physical  organization  alsi>, 
ff  My  of  that  organ  through  which  the  mind  expresses  itself. 

IS  we  kntiw,  brain  processes  and  mind  processes  are  always 
7rroIat«d.    Cut  off  the  blood-supply  from  the  brain  and  the  buI>- 
'     omes  unconscions,  because  thereby  tbo  subtle  molecular 
:  .s  or  movemunls  that  we  term  functioning  suffer  to  si 
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a  serious  extent.  When  we  speak  of  mental  weariuess  we  reallj 
refer  to  brain  weariness,  or  more  accurately  to  alterations  in  the 
delicate  macliinfry  of  brainn-ells.  The  brain  itself  is  affected  by 
the  condition  of  the  rest  of  the  organism.  A  man  with  wearie 
muscles,  or  blood  starving  for  oxygen,  can  not  think  well. 

These  illustrations  may  suflico  to  exjjlain  my  i^eneral  attitude, 
that  to  study  educational  methods  acieutifically  we  must  betake 
ourselves  to  an  examination  of  the  human  brain.  Fortunatolj', 
within  the  last  twenty  years  brain  physiology  has  made  gre 
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progress,  owing  to  the  investigations  of  anatomists,  physiologists 
proper,  pathologists,  and  practicing  i)hysicians.  Thu  chief  ad- 
vance has  been  in  tlie  direction  of  extension  and  accuracy  of 
knowledge  as  to  the  function  of  the  gray  matter  on  the  surface 
of  the  brain,  the  so-tmlled  cortex.  The  functions  of  nearly  every 
region  uf  this  cortex  are  now  known  approximately,  and  as 
I'egards  some  areas  with  great  accuracy;  so  much  so  that  sur- 
geons have,  in  consequence  of  a  diagnosis  of  the  site  of  an  irri- 
tation or  of  pressure,  been  enabled  to  cut  down  on  the  very  spot_ 
affwted  and  so  relieve  the  patient. 

The  region  which  we  least  know  is  just  that  about  which  the 
phrenologists  have  had  so  much  to  say,  and  mapped  out  to  their 
own  satisfaction  with  great  precision.  Of  this  region  physiolo- 
gists can  as  yet  draw  conclusions  only  by  a  sort  of  process  of  ex^ 
elusion. 

We  know  very  definitely  the  molor  area  concerned  in  volun- 
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^ary  movement,  and  we  know  approximately,  but  with  less  sooti- 
tacy,  the  sensory  area — i.  e.,  the  region  essential  to  sensory  pro- 
cesses.   It  will  be  spen  from  the  accompanying  tiiagrams  that  all 

16  posterior  half  of  the  brain  surface  is,  we  may  say  ronghly, 
pensory;  and  that  it  has  been  provisionallj'  subdivided  into  re- 

fions  for  vision,  hearing,  tasting,  etc.*    If  the  surface  at  these 

flints  wore  crushed,  pressed  upon,  replaced  by  a  foreign  growth, 
>r  removed  by  accident,  there  would  be  a  corresponding  mental 
loss — blindness,  deafness,  etc. 

It  is  inii>ortant  to  notice  what  a  large  part  of  the  cortex  is  con- 
fcerned  with  sensory  processes,  for  it  suggests  in  the  strongest 

i^ay  that  sensation  must  play  some  very  great  part  in  our  mental 
life,  and  this  modern  ] psychology  now  most  clearly  tccoguizes.  In 
fact,  the  esttent  of  our  sensory  activity  doterraines  in  great  meas- 


No.  3.— UtMATT  SiiirArit  or  BsAnr  or  Moxskv  (aft<T  Hnrslej  and  SchAflif).  Figs.  S  uiil 
S  WMf  bo  lui'i  lo  «iubodjr  Ibo  viowa  of  Ilorelcy  imd  Schiicr  attn  cHpcdalljr  in  rqpm) 
H  motor  lowltittion. 

ure  the  degree  of  our  consciousness,  for  there  are  all  degrees  of 
consciousness,  from  a  maximum  down  to  such  a  condition  as  we 
&ud  in  sleep,  which  has  its  degrees  also. 

The  case  of  the  boy  that  had  but  one  seeing  eye  and  one  hear- 
3g  ear,  and  who  could  at  any  time  be  put  to  sleep — i,  e.,  rendered 
mconftcious— by  closing  up  the  avenues  of  sense,  is  very  in- 
structive. 

It  will  further  be  noticed  that  localization  of  function  conse- 
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([uent  ou  this  anatomiciO  delimitation  of  braiu  areas  \s  vciyin 
purtuiit.  Apart  from  tliis  it  \a  uot  possible  to  conceivL>  of  tbij 
restrictioa  of  the  attention  to  one  kind  of  sensory  impresaic 
that  is  essential  to  clear  j»er(;eptionfl.  All  teachers  know  the  it 
portauce  of  securing  alteutiou;  but,  unfortunately,  this  ia 
often  confounded  with  a  constrained  attitude  and  other  nofl 
essential  accompaniments. 

But  a  sound  physiology  and  psychology  should  correspond 
Nature.   Alx>ut  the  best  way  to  test  them  will  be  to  ascertain  ht 
they  fit  into  human  nature  before  it  is  influenced  by  any  methc 
whatever,  for  all  methods  are  liable  to  hamper  and  modify. 
is  hopeful  to  notice  that  so  many  psychologists  of  the  mode 
school  are  turning  to  infant  psychology,  or  the  study  of 
mental  development  of  the  very  young  child,  wliicb  is  of  oout 
olosely  related  to  its  physical  development.    The  behavior  of  Wi 
infant  is  in  accordance  with  the  brain  structure  and   finnlini 
of  which  I  have  been  speaking. 

The  infant  from  birth  is  the  suhject  of  almost  con.staut  niovq 
menta  during  the  waking  hours  of  its  life— movements  which  ar 
spontaneous  and  not  voluntary.    Some  of  these  movements,  at  all 
events,  are  reflex— i.  e.,  the  nervous  diitcliargea  from  the  c^ntr 
wlis  of  the  brain  and  spinal  cord  which  cause  them  are  not  di 
to  the  will,  but  to  some  sort  of  external  stimulus ;  and  so  great : 
the  tendency  to  these  nervous  discharges  in  the  young  animfl 
that  but  the  slight^^st  stimulus  is  required.    Some  of  those  movfl 
ments  may  bo  considered  a  continuation  of  those  of  the  pre-nat 
period. 

It  is  doubtful  if  the  newly  horn  infant  executes  any  voluntar 
movements,  because  will  proper  it  does  not  then  seem  to  possess,] 

Though  the  (diild  at  this  stage  neither  sees  nor  hears  probablj 
in  the  true  sense  of  tlie  term,  it  is  not  uninfluenced  by  light  ar 
sound.    Gradually  it  gets  clear  perceptions  from  all  its  senses,  at 
then  it  becomes  more  than  ever  a  reflex  mechanism,  it«  nervot 
system  bt^ing  responsive  to  all  external  thingt;,  and  its  motor  syd 
teni  expressing  this  condition.    In  other  words,  sensations 
Klri'amiiig  in  through  all  the  avenues  of  sense,  and  these  hai 
their  outward  oxpresKion  in  movements  by  which,  as  from  1] 
first,  the  muscular  sense  on  which  all  exact  voluntiiry  nmvemor 
dupwids,  and  the  cutaneous  souse,  the  most  fundaiuoutal  of  al 
and  that  on  which  the  perfection  of  all  the  others  depend, 
exercisetl. 

At  first,  sounds  though  heard  can  not  be  localized.    Objn 
are  perceiviMl  by  the  eye,  but  the  infant  haa  no  idea  of  thei)j 
tanco.    It  will  rtuich  for  a  light  across  the  room  afi  randily  i 
were  but  a  foot  away. 

U  is  clear  that  the  lioman  being  at  this  sr 
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other  young  animals.  Each  is  a  vegetative,  reflex,  receptive  or- 
ganism. The  brain  of  the  infant  grows  rapidly  within  the  first 
few  months.  It  no  doubt  develops  equally  fast.  Already  used 
groups  of  cells  learn  to  function  more  perfectly,  and  new  groups 
take  up  their  duties.  Movements  become  gradually  more  and 
more  voluntary,  more  under  control,  and  more  definite.  Sensory 
impressions  become  more  and  more  clearly  sensory  judgments. 
To  illustrate :  The  lamp  that  excited  the  young  infant  represents 
after  a  few  months  not  merely  brightness  but  an  object  of  definite 
size  and  shape,  owing  to  the  additions  and  corrections  following 
from  a  combined  use  of  the  senses.  And  this  process  will  con- 
tinue throughout  life  if  not  checked. 

Both  common  observation  and  the  closest  scientific  study  have 
made  it  plain  that  youth  is  the  period  of  sense  ascendency.    From 


Pio.  4. — DiAOBAiniATia  Bbpkibkktatioh  to  ILLC8TBATE  THi  BiFLSZ  Aro  (Bramwcll  and 
Ranmy).  1,  2,  HD8O17  flben ;  8,  motor  ooll  of  anterior  hom ;  4,  motor  fiber  connected 
with  8  and  pudag  out  bj  Hoterior  root  of  muscle ;  6,  fiber  joiDiug  ganj^lionio  cell  (8)  with 
crossed  pjramidal  tract,  0.  P.  C. ;  6,  ganglion  on  root  of  posterior  spinal  nerve ;  7,  fiber 
joining  8  with  Throk's  column,  T.  Fiber  2  is  represented  as  passing  through  Burdach's 
oolamn  to  reach  the  cell,  8. 


this,  most  important  conclusions  follow,  which  we  can  not  ignore 

without  paying  a  heavy  penalty.    Attention  has  been  called  to 

the  infant  in  order  to  show  that,  prior  to  all  school  education. 

Nature  asserts  herself  and  points  the  way  in  which  the  human 

brain  and  mind  develop.    Any  education  that  overlooks  these 

facts  is  directly  against  the  organization  we  possess,  and  must 

be  more  or  less  of  a  failure.    How  far  our  methods  have  been 

and  are  in  harmony  with  them  I  shall  presently  attempt  to  show. 

For  the  moment  let  me  follow  the  child  out  of  the  stage  of 

infancy  into  that  of  school  age.    The  boy  of  five,  let  us  suppose, 

is  sent  to  sdhool  a  perfect  stranger  to  books  and  the  usual  educa- 

"■nenti    Everything  on  the  road  to  school  attracts  him 

•t  likely  enough  he  may  arrive  late.    When 
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at  scliool  the  teacher  may  fim3  him  bo  restless  that  the  que 
of  keeping  him  in  order  so  that  he  shall  not  disturb  others 
lualtor  of  serious  difficulty.    So  long  as  ho  cau  bo  kept  in  acti 
things  go  well  enough,  but  to  keep  this  activity  within  uoavi 
tioDal  bounds  is  the  problem. 

Very  often  rupressive  measures  that  quite  paralyze  his  nati 
are  resorted  to  in  order  to  adapt  his  organism  to  the  enviroimifi 
instead  of  the  reverse  being  attempted.    It  is  forgotten  too  oft 
that  if  this  young  creature  were  not  active,  even  restless, 
pulsive,  inattentive — i.  e.,  ever  ready  to  socure  some  new  impr 
sion — he  could  not  develop  after  Nature's  plan.    We  are  at 
outset   in   possession    of   some  principles  by  which  to  t*jst  oa~ 
metho<lH.    So  far  as  the  soundest  ])bysiology  and  the  most  ro*-eB 
psychology  go,  there  seems  to  be  but  one  way  t-o  develop  tl 
boy's  intellect,  and  that  way  is  along  the  path  that  is  clearl; 
indicated — the  development  of  the  brain  and  at  this  poriitd  the 
senses  to  the  fulle-st  extent.    Now.  as  this  implies  not  only  seeing, 
hearing,  smelling,  and  tasting,  but  feeling  in  the  widest  si^r   U' 
cation  of  the  term — i.  e.,  the  muscular  as  well  as  the  cutait. 
sense — we  must  not  only  permit  of  movements  but  develop  thefl 
Smelling  and  tasting  are  in  human  beings  of  subordinate  it 

portance.      But  vision,  to  a  less  degree  hearing,  and  the  cot 

pound  musculo-cutjineous  sense,  are  of  vital  moment  in  all  sound 
development. 

It  is  by  the  development  of  these  senses,  together  with  sme^ 
that  the  lower  animals  attain  that  perfection  which  in  all  reej 
is  not  equaled  by  man.   ,But  in  delicacy  and  co-ordination 
muscular  movements,  in  perfection  of  visual  and  auditory  di 
j^riniinatiou,  man  is  far  ahead  of  the  rest  of  the  animal  creatio 
Color-vision  and  nice  discrimination  of  tones  and  form  are 
ouliar  to  man.    The  painter  and  the  musician  have  a  perfectiu 
in  the  one  case  of  vision  and  in  the  other  of  hearing  unknown  t~ 
any  other  animal ;  indeed,  only  in  a  feeble  nieayur^-  realized  bj 
their  follow-men. 

Wo  rocognize  in  the  brain  of  man  a  mofor  area — j.  e.,  a  portic 
of  the  surface  (cortex)  iudinpeusable  for  voluntary  movements 
the  arm,  leg,  trunk,  indeed  for  voluntary  movements  generally. 

It  in,  liowi'ver,  found  that  if,  owing  ti>  1'  .  the  path  of  set 

ory  impreasionB  is  iht4'rrupt*jd  or  iniiMi  urate  voluntar 

inovoments  are  impOBsible.    A  person  affected  m  this  way  is  ; 
only  incomiK'tent  to  do  the  work  of  an  artisan,  but  he  cai 
co-ordinato  or  harmonize  his  muHf  nlar  movftni»»nt<»  to  any; 
end;  so  that  it  is  now  clear  tha' 
dependent  on  "(-Tii-ir^.n  ■  iii.n..  -. 
in  essential  i: 
froOi  extenftivei  auil  ac<;urhUt. 
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The  tievelopment  of  the  molor  and  sensory  areas  of  tlie  brain 
Bre  in  a  measui-e  depeudent  on  each  other,  and  that  great  region 
in  front,  which  probably  functions  in  all  the  hiRher  mental  pro- 
ceases,  must  evidently  be  hinderiHl  in  its  growth  and  <lcvelopment 
jf  the  region  back  of  it  is  defective.     It  is  impossible  to  have 
^Bouf^ht  without  the  material  for  thought;  and  this  can,  so  fftr 
^  all  p**n.'eptions  of  matter  are  concerned,  be  derived  chiefly,  if 
not  wholly,  throii^'h  the  sensory  and  motor  areas  working  to- 
■Bther.    This  furnishes  a  physiological  basis  for  the  discussion 
^f  manual  training  and  all  kindrer]  subjects. 

The«e  views  have  received  recent  confirmation  by  an  exami» 
nation  of  the  brain  of  the  late  celebrated  Laura  Bridgman,  who 
■was  defective  in  all  the  senses  except  the  tactile  and  the  muscu- 
lar sense,  while  absolutely  wanting  in  vision  and  hearing.  Her 
brain  was  found  much  smaller  in  the  sensory  area«  and  its  nerv- 
ous cells  fow  and  undersized,  owing  to  disuse,  leading  to  atrophy 
and  failure  of  development.  Experience  proves  conclnsivply  that 
all  those  mental  processes  on  which   reflection    and    judgment 

iepend  are  in  their  natural  order  later  of  development.    Now  it  is, 
1  my  opinion,  of  grf»at  moment  to  observe  in  education  the  nat- 
ral  sequence  of  development,  as  any  attempt  to  reverse  Nature's 
rder  is  sure  to  result  in  serious  harm.    We  can  not  bring  about 
in  a  boy  of  sixteen  a  development  which  should  have  been  begun 
Kt  five;  and  this  lies  at  the  very  root  of  the  question  of  science  in 
Bchools,  and  all  others  Ix'.aring  on  education.    Some  have  been 
wondering  what  all  this  has  to  do  with  science  in  schools ;  but  I 
hope  to  show  l>efore  I  conclude  that,  according  to  the  homely 
jwiage,  tho  longest  way  around  is  aomotimos  the  shorti-st  way 
kome. 

If  my  conclusions  have  thus  far  been  sound,  we  should  be  a 
jng  way  on  the  road  to  solving  the  most  important  part  of  any 
iucational  problem,  viz.,  the  nature  of  the  human  brain  and 
aind.  The  otlier  part  of  the  problem,  how  best  to  adapt  to  the 
ivironment,  or  fit  the  environment  to  the  mind,  is  subordinate, 
though  sometimes  practically  difficult. 

It  is  plain  that  we  must  culti>'at«  the  senses,  and  that  at  the 

priod  when   they  are    most   susceptible  of  it,  in  early  youth; 

It  to  do  this  we  must  not  neglect  the  uso  of  tho  muscles,  or 

correctly   nenro-muscular   activities,  for   muscular  move- 

[lent  of  course  implies  the  co-operation  of  the  central  nervous 

yM#'"i,  iui'luding  the  sensory  brain  areas. 

Th»*  highest  aim  of  science  is  to  reach  great  general  laws  like 

jat  which  marks  the  triumph  of  the  science  of  the  nineteenth  cent- 

t         ■         '  tant  of  which  is  the  law  of  the  conservation  of 

'  any  law  can  bo  establinhed,  a  vast  number  of 

'thered.    Facts,  as  regards  natural  science,  mean 
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phenomena,  what  is  cog^nizable  by  the  Beiises  and  the  seiifios  ; 
It  is  ikoitoless  for   tlie   most  gifUni   human  beiu)^   lo  uttoinj 
rnalUo  the  taste  of  aa  appte  if  he  has  not  hud  the  autuul  expej 
ence.    It  ia  idle  to  read  a  poem  ou  a  sunset  iu  the  niiin  that  iiuvp 
saw  light.    We  will  all  wlmit  this ;  but  do  wo  not  ignore  this  ver 
pUilu  conclusion  in  our  teauhing  ?    In  even  the  best  scho<:)ls,  pv 
abstractionSf  or  the  use  of  words  that  can  convey  no  definite  me 
jog  because  not  fcamded  on  any  sensory  exr»erience  Ut  the  learn* 
are  still  too  common.   Words  have  but  one  use — to  exjiroJiM  knov 
edge,  nnt  to  i[n|>art  it.    I  greatly  wish  1  could  adefjuutely  impr 
thiii  simple  truth  ou  those  I  addre^^  esf^ecially  the  young  tee 
ers  before  me. 

How  often  do  we  forgot  that  one  may  Iiave  a  vast  amount 
real  knowledge  of  a  subject  who  Las  never  read  a  page  written 
upon  it;  while  no  amount  of  verbiage  can  supply  those  sensory 
impreesionfi  which  are  essential  to  nil  real  understanding  of  the 
"proiwrties  of  matter!  The  very  first  a<lvance  the  infant  makes 
toward  knowle«lge,  real  knowle<lge»  is  when  it  first  lookb  out 
the  world  or  moves  its  tiny  limbs. 

Now,  if  we  would  but  imitate  Nature,  or  rather  assist  and  ni 
impede  her,  all  would  be  well.    It  is  a  source  of  great  , 
tiuu  to  me  that  I  am  in  this  connection  able  to  refer  to 
national  method  that  does  almost  perfectly  realize  the  true  ideal 
— the  kindergarten.    The  kindergarten  was  the  invention  or  dis- 
covery of  a  man  that  got  very  near  to  Nature;  and  had  we^  led" 
by  the  light  of  his  genius,  but  followed,  happy  would  it  ha| 
1>een  for  our  education  since  that  time.     It  is  hamiliatinj^ 
think  of  the  loug  period  of  stupid  blundering  througli  which  wq^ 
have  passed.     Schools  and  colleges  alike  have  till  recently 
pressed  iknd  dwarfed   ratlier  than  develo|x*d  man's  intellect 
the  natural  way.    It  were  not  {Mjssible  but  that  Hurns's  satire^ 
should  npply,  speaking  of  ooUegos,  "They  wunt  iu  sturks 
cauiu  out  asses." 

Think  of  what  we  have  passed  through  1    Arithmetic  witbc 
any  basis  of  concrete  jiorceptiun  or  practical  application;  gei>gr 
phy,  contiiie^J  to  knowing  right  and  left,  up  and  dowu,  in  and  oti 
on  a  flat  surface  or  **  map,"  with  certain  names  attncheil  tu  the 
forms  tl'  i  no  n'alities;  reacting  thnt  wat?  nectn 

iininter'--  ii-let*s  because  the  things  described  wi) 

within  the  child's  exiieriencu^  and  so  were  not  realized ;  grai: 
—  that   la^*t    fitraw  to  break  the  '  '     ■ 

grammar  that  was  the  worst  bi-i 
ft  period  when  the  mind  was  unfitted  for 
bei»iUHe.!=      .      .  r    .,     ,,.,.,,., 

Is  it  :■ 
that  SQcb  an  fvlncatiou  vtfuk  no  iiiting  [ 
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complain  b^rauso  it  was  woMe.     It  was  a  fearful  iiijtistico  to 
3at  noblo  orguuization  witli  which  we  am  endowed.     The  case 
has  improved  in  a  fair  proportion  of  our  schools^  but  we  are  far, 
far  from  the  true  way  still,    "We  are  also  doludcd  by  the  spirit  of 
our  age,  that  aims  too  much  at  quantity  and  tt>o  little  at  quality, 
elementary  schools  ospecially  the  culture  and  the  method  are. 
ond  all  comparison,  of  more  importance  tlian  the  facts  learned, 
liven  a  y(»utli  <Iovel'.>ping  uri^ht,  and  we  Hud  him  continuing 
iat  natural  and  liappy  life  he  began  as  an  infant.     He  exercises 
lis  senses  on  the  world  around  him,  and  la  learning  under  guid- 
ance to  group  his  facts— that  is,  his  sensations — and  to  deduce 
^bpenerat  laws.    This  is  science,  and  should  be  pleasant  to  every 
^Eornially  constituted  human  being,  and  experience  proves  that 
^pucb  is  the  case. 

The  fitudonts  at  our  colleges  nro  beginning  themselves,  after 
having  had  a  taste  of  i*oal  knowledge,  to  cry  out  for  more  practi' 
cal  work  and  fewer  formal  lectures. 

Vou  will  perceive  that  the  conclusions  drawn  apply  more  or 
kws  to  all  studijes,  evmi  purely  literary  ones.    Literature  abounds 
descriptions  of  Nature.    These  must  mean  more  to  him  who 
actually  observed  than  to  the  closet  student.    Much  of  all 
Btry,  notaI*ly  such  as  Sc(»tt'a,  for  cxam])le,  is  but  feebly  realized 
by  thofto  unfamiliar  with  Nature;  to  put  it  otherwise,  by  those 
?ho  have  not  had  the  sensory  impressions  essential  to  realization. 
It  must  now  appear  that  in  the  true  sense  education  is  simply 
furnishing  an  environment  which  is  favorable  to  the  develop- 
ment or  unfolding  the  organization  of  the  child.    I  use  the  term 
organization  rather  than  mind  because  it  seems  to  me  that  as  a 
^ftiumau  being  is  a  complex,  we  can  never  in  actual  practice  con- 
^^idor  one  part  of  a  child's  nature  absolutely  apart  from  another. 
Thijre  is  no  such  thing  as  mental  development  apart  from  moral 
H^n<l  [ihysical  effects ;  and  all  experience  goes  to  show  that,  wheu 
^Mny  part  of  the  organization  of  a  human  being  is  ignored,  the 
Hr«ry  ends  aimed  ut  in  any  one  direction  are   but  imperfectly 
attained,     tt  has  been  shown  that  the  infant  develops  through 
loroments.    The  boy  develops  through  rambles  in  the  tields  or 
irough  his  gaiucB,  and  the  methods  are  after  Nature,  though  not 
't  wheu  the  subject  is  not  under  guidance,  as  ho  always 
-to  an  e.vtent  not  suflicient,  however,  to  niterfere  with 
i|xjiDtancity,    The  sooner  we  get  rid  of  the  idea  that  education  is 
Wislrurlitni,  and  that  teachers  exist  to  liear  lessons,  the 
A-e  Ife  prepared  to  enter  on  the  right  path. 
it  liiis  of  Into  yi'arti  dawned  on  a  few  uiiuds  that  this  natural 
...     ..  I  -  .J,   ^    j,j  j^   hap-hazard  way  accomplished  by 
'«,  might  be  airrit^d  out  in  a  systematic  way 
It  ml  training,  and  I  allude  to  the  subject  in 
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this  atldress  because  it  soeme  to  me  to  be  in  the  main  so  perfectlj 
in  hnrmony  with  our  most  recent  knowledge  in  brain  phyaioIo|3 
and  in  psychology.    Just  as  the  child  begins  life  by  iuvestigntic 
with  its  senses  and  its  muscles,  so  mnst  this  method  bo  foUow« 
to  the  end.    This  is  the  scientific  method — i.e.,  it  is  founded 
science.    The  aimless  movements  of  the  infant  must  be  gradual]; 
replaced  by  movements  with  a  definite  purpose,  and  its  chund 
sensations  by  sensations  gathered  with  a  dohuitc  object.    Right 
understood  these  objects  constitute  llie  raison  d'etre  »r  purpose  i 
manual  training,  laboratory  work,  and  all  kindred  methods, 
would  appear  that  we  can  not  follow  Nature's  method  withou 
combining  muscular  mt.»vements  and  the  use  of  thi>  senses,     Na 
urally  these  develop  together,  as  has  alivady  been  shown. 

What  shall  we  say,  then,  of  educational  methods — a  fearful 
abuse  of  the  terra — which,  instead  of  permitting  of  this  free  and 
natural  development,  directly  thwurt  it  ?  In  the  past  the  whol^ 
development  of  the  child  has  been  sacrificed  in  no  small  degi 
to  the  three  Rs.  One  might  be  led  to  suppose  that  life  was  tnadl 
up  of  reading,  writing,  and  arithmetic.  As  a  matter  of  fact,  they 
enter  but  little  into  it.  Life  is  made  up  of  feeling,  thinking,  and 
acting,  which  only  incidentally  involve  the  thre<;*  Rs. 

The  germ  or  principle  of  manual  training,  like  that  of  near) 
everytiiiDg  else  that  is  good  in  education,  is  found  in  the  kinde 
gartcn.    All  that  we  have  in  our  modem  laboratories^  college 
workshops,  etc.,  exists  in  that  wonderful  method. 

For  a  beautiful  and  successftd  illustration  of  the  natural 
method  applied  in  a  somewhat  different  way,  I  refer  you  to  the 
January  and  February  numbers  of  The  Popular  Science  Monthly 
of  the  present  year. 

When  once  wo  grasp  the  true  conception  of  education  by  realij 
ing  that  the  very  object  of  existence  is  to  attain,  as  nearly  as 
sibie,  to  a  perfect  <ievelopment,  which,  of  course,  implies  the  dia 
charge  of  all  duties  and  obligations,  many  problems  can  be  speedily 
solved  in  a  general  way.    Much  judgment  and  skill  will  always 

requireil  to  accomplish  the  end  in  view  with  the  means  at  han<| 
r,  to  put  it  in  a  more  scientific  way,  to  adapt  the  organinm 
the  environment  to  the  best  advantage.    It  has  been  abundant 
provwl,  l>y  the  history  of  education  and  human  affairs  iu*  a  who! 
that  with  li  thi'ory  utt+^rly  wrong  people  do  not  geu(;rally  fall  uj 
right  mutho<lH  of  ivctiou;  and  they  never  do  so  when  work  ia 
bo  systematically  performefl,  as  in  the  case  of  our  educatig 
this  country  for  the  last  thirty  years  at  least.    My  own  ele 
ary  education  was  cx)nducttHl  in  what  was  at  that  jwriofi 
ered  the  l*est  schrKil  in  one  of  the  most  progi-essive  cities  i 
tionnlly  in  this  country,  yet  in  the  light  in  which  I 
would  bavo  boon  a  great  deal  better  without  much  of  j 
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then  considered  education.  I  have  for  a  long  period  heen  trying 
to  undo  the  harm  wrought  and  make  up  for  what  was  omitted  at 
the  most  impressionable  period  of  life^  and  I  feel  to  this  day  that 
I  have  not  wholly  got  rid  of  some  of  the  evil  effects.  There  was 
not  only  no  science  in  the  course,  but  the  very  methods  used  were 
radically  opposed  to  science  and  to  such  knowledge  of  our  organi- 
zation as  I  am  endeavoring  to  show  is  now  well  enough  estab- 
lished. There  was  no  freedom ;  the  senses  were  utterly  neglected ; 
and  human  nature  could  not  develop  by  such  methods  as  were  in 
vogue. 

But  many  will  no  doubt  think  the  case  overdrawn,  and  point 
to  the  fact  that  development  has  actually  gone  on  satisfactorily, 
and  that  our  present  standing  in  science  and  other  subjects  is  a 
proof  of  it.  Happily,  it  is  not  possible  for  Nature  to  be  wholly 
repressed.  We  develop  in  spite  of  bad  methods.  The  boy  de- 
velops out  of  school  if  not  in  it.  The  great  mass  are  educated  by 
their  work  and  other  associations  that  make  up  their  every-day 
life.  Some  of  the  best-educated  people  have  never  been  inside  of 
a  school. 

The  great  fertilizing  ideas  of  our  age,  coming  from  the  mint 
of  genius  and  embodied  in  a  way  that  appeals  to  all  and  in  a 
measure  educates  all,  have  been  at  work.  Who  can  estimate  how 
great  a  part  such  a  man  as  Edison,  to  mention  a  single  instance, 
has  played  in  the  true  education  of  our  period  ?  I  purposely  now 
select  a  practical  man  rather  than  a  pure  scientist.  The  great 
difficulty  that  most  teachers  would  mention,  I  suppose,  in  the  way 
of  accomplishing  their  ends  is  in  getting  children  interested,  for 
children  work  when  they  are  stimulated  by  interest.  Yet  this 
difficulty  is  not  experienced  with  the  kindergarten  method  at  the 
beginning,  nor  in  any  serious  degree  with  wisely  devised  labora- 
tory work  later  at  college.  Why  is  a  boy  more  interested  in  his 
sports  than  in  his  studies?  Partly,  at  all  events,  because  the 
former  are  better  suited  to  his  nature,  to  his  development,  than 
his  studies  as  sometimes  conducted. 

Introduce  scientific  methods,  and  introduce  science  itself  ac- 
cording to  the  laws  that  underlie  our  organization,  and  you  will 
revolutionize  our  schools.  To  hop4  for  this  at  once,  even  if 
the  object  were  clearly  perceived  by  all  immediately  concerned 
in  education,  would  be  Utopian;  but  success  comes  to  those 
who  strive  persistently  and  wisely  with  a  true  ideal  clearly  in 
view. 

I  should  like  it  well  understood  that  the  same  methods  that 
apply  to  what  is  usually  termed  science  are  also  adapted  for  all 
other  subjects.  We  use  at  least  some  of  the  same  faculties,  and 
it  is  the  same  mind  that  is  engaged,  whether  with  literature  or 
science. .  I  have  already  endeavored  to  show  that  one  who  pursues 
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iteraturtj  can  not  afford  to  diHpeuBewitb  the  early  training  of  1 

Hartni;  thus  cleared  tlie  way  litid  erectwl  n  platform  on  whic| 
i*  '    T. in  otber  words, supplied  some  tt'sts  forall 

Ui  (In/ Bubject  of  sc'iuiict?  in  sfhooU  uiay  bediticu: 

iDtelligeutly,  witbont  dwelling  on  the  subject  at  ^rpnt  length. 

ore  indicutud,  the*  principal  qncstiona  in  i*Pffard  to  science  i^ 

ools  are :  When  ?    Wliat  ?    How  ?    How  much  ? 

When  9    As  tho  first  st«p  in  the  knowledge  of  any  branch 
wrienf"**  is  tbpgatbering^  of  wnsory  iinpriwsioiis  or  tho  noting  i 
phenomena,  you  will  at  once  infur  my  answer  tti  this  qnt?j*li(i; 
'hich  ii,  as  soon  as  the  child  begins  school  life.    Of  course,  the 
tod  for  some  time  after,  little  more  can  be  done  than  to  teach  tin 
learner  to  use  its  senses  and  to  gather  and  compare  sensory  ic 
pres^ions,  notably  >iut  not  exclusively  those  of  vision.    This  mna 
be  continued  all  through  the  educational  career  of  tho  child,  fui 
we  must  ever  learn  in  this  way;  and  the  extgenc]e«  of  pnirticii 
life  constantly  demand  just  such  u.se  of  uur  eyes.  ears,  and  hands 
08  is  implied  in  the  correct  method  of  studying  science. 

What  f  The  course  of  studios  proper  for  school  life  is  a  porei 
nial  theme  of  teachers*  conventions.  But  is  it  not  dear  that  tl 
same  end  may  be  attained  in  many  different  ways  ?  I  ilo  not  se 
that  any  absolutely  rigid  course  of  studies  should  ever  be  mappe 
out,  for  the  simple  reason  that  the  whole  environment  of  tho  chil^ 
must  be  t^iken  into  ai^couut— all  the  circumstances  of  the  caii« 
Always  the  most  important  factor  in  this  enviroument  is 
teacher  himself. 

It  is  doubtful  whether  it  would  be  wise  to  attempt  to  teach 
very  young  cliitdren,  with  the  preparation  that  most  te'wbers  caki 
bring  to  the  work,  any  branch  of  science  as  such ;  but  there  is  m\ 
reason  why  the  Bch<>ol  life  should  not  be  full  of  objpft-l<.«son< 
But  I  mean  real  object-lessons  on  those  things  that  have  a  pre 
tical  bearing.  "We  accomplish  ihe  purpose  of  education  just  i 
well  by  reference  to  real  every -day  life  as  to  objet^ts  in  which  chil 
dren  can  have  nO  interest  out  of  school,  and  which  do  not  and  ■w^^ 
not  make  any  part  of  their  real  worbL 

At  a  later  age  it  becomes  necessary  to  decide  between, 
twtany,  zoology,  physics,  and  chemistry.     But,  b^'fore  referring 
ihwv,  allow  me  to  put  in  a  plen  for  a  sensible  method  of  Ifarhinl 
geotcraphy.    It  b  well  to  l>ear  in  mind  that  geography  really 
a  '    what  it  is  in  many  schools  it  would  he  hft' 

to  my  name.    This  I  do  know:   it  \a  often 

wretched  stuff. 

Wt     ■    ^   ■   ■      ■     . 
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lakcH,  bay»,  rivort,  etc.,  or  ftvalliug  of  thonu  alrnad^| 
l^^j^ 
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y  not  got  the  jwints  of  tlio  cnnitwsK  fixe<1  in  the  natural  way 
il>y  rftfereuco  to  those  great  guides  which  alone  are  of  any  servio© 
o  a  mariner  or  explorer  ?    Why  not  draw  a  map  of  the  yard,  and 
thus  beget  some  real,  tangible  notion  of  the  purpose  of  a  map  ? 
,  As  all  sciences  iuvolvn  the  Hatno  methods  and  employ  the  same 

iKfacuUies,  the  choice  of  one  to  be  studied  in  any  particular  case 
"should  ho  detj:^rminpd  by  such  consideration  largely  as  the  loca- 
tion of  the  srhool,  the  qualification  of  the  teacher,  the  extent  of 
he  equipment,  and  perhapa  the  tastes  of  the  ]mpi1^.    That  hranch 
ill  produce  the  best  results  which  is  most  pleasurably  and  thor- 
oughly pursnod. 

AM  pvipils  should  at  some  period  leam  something  of  physica, 

though  not  necessarily  mathematical  physics.    All  require  some 

knowledge  of  the  properties  of  matter  as  such,  and  some  idea  of 

the  forces  and  mechanism  by  which  the  results  of  industrial  life, 

as  well  afl  those  of  Nature,  are  ac'complishnd.     Practical  physica, 

aa  illustrated  by  what  is  going  on  around  ua,  and  by  simple  ap- 

.Kparatus  devised  by  scholars  and  teachers,  will  often  serve  every 

'Bf>nrpOfie.    The  cost  of  a  chemical  equipment  depends  on  the  sisse 

of  the  class  and  the  extent  of  the  work.    Chemistry  is  more  suit- 

jH«ble  for  more  advanced  pupils  and  the  better  endowetl  schools. 

^B       But  of  far  more  importance  than  all  other  questions  is  Uoiv  9 

^■We  may  have  a  teaching  of  so-called  science  that  is  a  mockery  of 

^the  reality. 

^11  is  surely  now  clear  that  any  mere  book  leaching  is  worse 
ban  uselesii.    It  leaUs  to  no  real  knowledge,  cau  give  no  healthy 
vraining  of  the  faculties,  and  can  lead  to  no  sound  development. 
He  who  can  teach  only  by  the  book  had  better  not  hegin.    For 
upils  just  commencing  science  it  is  doubtful  whether  it  is  not 
letter  for  a  whilo  to  avoid  the  use  of  text-books  altogether.    From 
rst  to  last  tlie  student  should  be  an  invesiignior.    This  implies  a 
[great  deal.    It  means  that  he  shall  desire  to  know  and  aim  to  learn 
ho  facts  by  one  method  and  one  only,  viz.,  by  seeking  for  them, 
all  that  have  ever  found  did,  by  the  use  of  his  natural  facul- 
les — i.  e.,  by  the  use  of  his  senses.    All  that  any  oue  can  ever 
eally  know  of  any  branch  of  science,  let  me  repeat,  is  what  he 
quires  by  his  senses — by  feeling,  seeing,  etc.     Whatever  subject 
pursued,  this  must  ever  l>e  kept  in  mind.    The  teacher's  guid- 
nce  is  invaluable  in  saviug  tiie  pujul's  time,  economizing  his 
nergy,  assisting  in  the  comparison  of  results,  and  aiding  in  all 
he  highi^r  mental  processes  that  lead  to  those  generalizations 
hich  cr>nstitut*  the  essence  of  science.    But  no  teaclier  can  be 
yew  and  hands  for  any  pupil,  and  to  dei)rive  the  student  of  these 
ricnns,  aa  all  book  ieiudiing  pure  anrl  simple  doeSj  is  to  cut  at  the 
rry  rool  of  all  true  progress  in  development. 
Nor  should  the  Investigating  spirit  be  confined  to  the  school 
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and  school  hours.    Tlie  pupil  should  "be  encouraged  to  observe  on^ 
his  own  account  and  without  guidance,  and  report  the  results.    It 
is  wonderful  how  much  enthusiasm  may  be  aroused  in  this  way^ 
The  spirit  spreads  to  the  borne  circle,  and  the  school  becomes  ; 
quickening  leAven  to  the  whole  community. 

Evory  class  and  every  school  should  have  its  museum.    Of  all 
Idnds  of  mere  hoarding,  museum  hoarding  is  the  least  objection-^ 
able.    But  the  class  museum  especially  should  be  the  receptaclfliH 
for  objects  that  the  pupils  bring,  thinking  them  especially  suit- 
able to  illustrate  certain  points  that  liave  arisen.    Sometimes  the    ■ 
students  prove  so  enterprising  that  the  teacher's  knowledge  itffl 
severely   taxed.     But  no   t^)U(^1ier  should    be  ashamed   to  mimit 
ignorance.     He  niuy  assume  the  attitude  of  an  investigator  with 
his  pupils;  indeed,  that  is  the  safest  and  healthiest  way  to  put 
the  matter.    Ue  is  then  an  example  of  what  he  would  have  hi^H 
pupils  become.  V 

It  would  be  well  that  every  school  should  have  a  library  of 
books  of  reference  on  the  subjects  of  science  taught,  and  indeed 
on  all  subjects.  The  £ncyclopa>dia  Britannica  is  invaluable. 
Such  a  use  of  books  as  a  last  resort  to  aid  in  settling  doubtful 
points  is  perfectly  legitimate. 

If  any  subject  can  not  bo  taught  by  the  natural  method,  that 
is  sufUcient  to  render  it  unsuitable  for  any  particular  class  oi 
school. 

Physiology-  and  hygiene  are  of  great  importance  for  medicine 
All  liberally  educated  people  should  understand  these  subjects. 
No  graduate  of  a  college  should,  in  uiy  opinion,  obtain  his  degree 
without  giving  evidence  of  a  practical  knowledge  of  the  general 
structure  and  functions  of  his  own  Ixniy.  No  doubt  it  would  bo 
well  for  the  great  masses  to  know  the  laws  of  life,  and  the  dan- 
gers that  beset  them  from  mistakes  and  excesses.  But  physijfl 
ology  is  perhaps  the  most  difficult  of  all  wiences,  certainly  the 
most  difficult  to  tt^ach  well  in  scluxds.  If  it  be  not  pi-actical^ 
based  on  actual  observation,  it  may  prove  worse  than  useless. 
Buok  physiology  is  rubbish,  utter  rubbish.  No  doubt  much 
usoful  hygiene  may  be  taught  in  a  practical  way,  by  examplo 
rather  than  by  i)recopt;  but  the  attempt  to  teach  scientidc  physi- 
ology to  very  young  pupils  cau,  with  few  exceptions,  end  only 
in  failure,  and  probably  in  much  confusion  and  misconc«*ption. 
Physiology  has  been  largtdy  introduced  into  our  schools.  It 
would  be  interesting  to  know  how  many  of  the  teachers  have 
themselves  a  practical  knowledge  of  the  subject,  and  how  many 
of  the  pupils  really  understand  what  they  commit  to  memory. 
But  all  teachers,  whether  required  to  give  instruction  on  this 
subject  or  not,  should  have  a  sound,  practical  knowletlgo  of  it, 
because  of  its  great  importance  in  school  life. 
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There  is  no  science  which  does  not  permit  of  nimple  erperi- 
meiits  that  may  be  introUucwi  into  any  scliool.  Tho  pupils  will 
delight  in  these,  and  they  will  prove  a  source  of  strength,  ploaa- 
ure,  aud  inspiration.     I  arn  not,  of  course,  to  be  understood  as 

(claiming  that  every  fact  that  a  child  shall  take  cognisance  of 
Bhall  be  gained  through  observation  and  experiment;  but  this  ia 
the  ideal,  and  the  nearer  it  is  approached  the  better. 
I  again  repeat  that  it  is  not  the  extent  of  ground  covered,  but 
the  method,  that  is  important.    Let  us  not  over-examine  our  pupils. 
How  much  in  education  is  sacrificed  to  examination  I 
It  has  oft«n  occurred  to  ine  that  if,  in  all  schools,  large  and 
small,  there  was  a  certain  portion  of  the  time  of  each  week  set 
popart  for  the  development  of  the  general  intelligence  and  moral 
Hlifo  of  tho  pupils  in  such  way  as  tho  teacher  saw  fit,  irrespective 
of  any  rigid  course  or  titne-table,  it  would  be  well.    It  should  not 

»J>o  difficult  to  devise  safeguards  against  the  abuse  of  this  by  un- 
worthy teachers.  Readings,  talks,  short  lectures,  experiments, 
excursions,  or  any  moans  the  teacher  may  devise  in  harmony  with 
the  principles  that  underlie  our  organization,  will  aid  in  accom- 
plishing the  purpose  in  view.  I  do  not  refer  to  science  alone,  but 
to  lit«rature,  and  all  that  leat^lfl  in  a  healthy  development.    Such  a 

'plan  wisvly  put  into  practice  gives  tone  to  the  entire  school. 

H  There  is  no  limit  to  the  means  by  which  the  great  aim  of 
education  may  be  accomplislied.  As  I  have  endeavored  to  show, 
tlte  high  purpose  of  education  is  <levclopment  according  to  the 
laws  of  Nature  as  they  are  unfolded  to  us  by  the  observations 
of  every-day  life,  and  especially  by  the  study  of  brain  physiology 

I  and  of  psycholugy.  Those  methods  tliat  liarmonize  with  our  or- 
ganization are  successful ;  all  others  fail.  The  child  that  is  edu- 
cjit«d  according  to  these  laws  is  healthy,  happy,  and  progressive. 
He  leaves  school  not  only  uninjured  in  mind  and  body,  but  with 
the  abounding  phyfiiciil  and  mental  vigor  that  should  characterize 
youth.  His  tendencies  are  toward  investigation  and  application. 
He  thirsts  to  know,  and  ho  understands  how  to  enlarge  the 
Lbouuds  of  hi.s  knowIcMlge.  Ho  desires  to  apply,  anil  he  cau  apply. 
[His  moral  impulses  are  toward  progress,  harmony,  and  freedom 
lof  thought  and  action,  and  according  to  his  natural  endowments 
■does  he  influence  the  world  more  or  less,  but  always  for  good. 


A  xruMRB  of  m«n1»f<TS  of  tbe  Ameriran  AfiAocUtion  wbilo  In  Rochester  paid  a 

Ivtsit  by  loritAtion  to  tbe  librftiy  of  Uio  late  Lcwia  II.  Morgan.    Tbe  room,  fifty 

Ifcvt  hj  thirtT,  is  tinUli^il  hi  onlc  sod  black  nrulniit,  bihI  is  deMpHb«d  as  n  "  pf  rfeoL 

l/Aaaurt/j"  of  relics,  huclcMkia  fiiiu,  anrienC  wi^apoiiH,  and  ottiur  objeow  of  inter- 

«t  to  Cbo  ArcbBolDgiBt  onil  Mithropoloirist.    Hr.  Uorgnn  was  cbiuf  in  onu  of  tbe 

tribe*  of  tbe  Iroquois,  uml  bis  suit  of  buckskin  was  abotrn,  packed  bwbj  oh  bo 

bad  l<ft  it. 
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ON  POSTURE  AND  ITS  INDICATIONS. 

Br  T.   LAUDER-BRUKTON,  M.  D.,  P.  K.  S. 

r'a  former  paper  *  I  observed  that  I  thought  medicine  lost 
great  deal  by  ita  practitioners  either  not  recoi-ding  their  ex- 
perience at  all,  or  not  recording  it  in  such  a  form  as  to  be  readily™ 
available  for  their  fellow-practitioners,  or  with  sufHcient  precia-^| 
ion  to  be  really  useful.    As  examples  of  vagueness  and  precision 
1  instanced  a  verbal  description  of  a  face  as  commonly  given,^ 
and  a  sketch  containing  all  the  features  more  or  less  prociseljfJB 
drawn.     In  the  present  paper  I  have  tried  in  a  very  imperfect 
way  to  indicate  the  common  postures  which  one  meets  with  daily, 
either  in  patients  or  others,  and  to  discover  the  reason  why  those 
postures  are  assumed.     I  have  not  attempted  to  draw  the  figures, 
for  this  would  have  been  beyond  my  powers,  and  probably  i 
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beyond  the  powers  of  many  medical  men.  I  have  simply  indi- 
cated tlie  position  by  a  few  simple  lines  such  as  anyone  can  draw. 
This  method  is  one  which  was  employed  with  great  success  by  the 
late  Prof.  Goodsir  more  than  thirty  years  ago  in  illustrating  hi 
lectures  on  anatomy.  In  a  few  lines  ho  convoyed  the  improssio; 
of  the  agility  of  the  cat  as  compared  with  the  heavy  movementi 
of  the  ox  or  of  the  elephant,  and  the  absence  of  detail  fixed  the 
minds  of  his  students  all  the  more  firmly  on  the  main  facts  whic! 
he  wishpd  them  to  carry  away.  As  we  walk  along  the  streeti 
and  notice  the  difference  of  attitude  in  the  passers-by,  some  with 
head  erect  and  agile  steps  convey  to  us  at  once  the  idea  of  energy^, 
and  activity  (Fig.  1),  while  others  with  hanging  lie.ids  and  bendedl| 
knees  suggest  the  ideas  of  languor,  weakness,  and  depression  (Fig. 


1 
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2).  It  is  a  matter  of  ancient  observation  that  such  an  attitude  as 
this  is  associated  vrith.  weak  circulation,  and  it  is  probably  more 
than  three  thousand  years  ago  that  the  injunction  was  given: 
"  Strengthen  ye  the  weak  hands  and  confirm  the  feeble  knees ;  say 
to  them  that  are  of  a  fearful  heart.  Be  strong,  fear  not"  (Is.  xxxv. 


Fio.  8. 
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3,  4).*  "When  the  heart  is  stimulated  by  joy  or  hope,  the  attitude 
again  becomes  erect,  and  the  gait  brisk  and  elastic.  It  is  by  no 
means  easy  to  distinguish  exactly  between  the  part  played  in  this 
change  by  the  motor  cells  of  the  nerve-centers  and  by  the  circula- 
tory apparatus,  for  the  activity  of  the  motor  cells  on  which  mus- 
cular action  depends  is  itself  influenced  to  an  enormous  extent  by 
the  circulation  of  blood  through  the  nerve-centers.  We  find  an 
example  of  this  in  the  attitude  unconsciously  assumed  by  any  one 
engaged  in  conversation  or  argument.  So  long  as  he  takes  only 
a  listless  interest  in  the  subject  under  discussion  he  may  lie  back 
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in  the  chair  with  his  legs  crossed  and  his  arms  either  hanging 
down  or  his  hands  laid  loosely  in  his  lap  (Fig.  3).  As  his  interest 
increases  his  attitude  becomes  more  erect  (Fig.  4),  and  he  sits 
straight  up,  with  his  hands  folded  or  laid  upon  his  knees  instead 


*  Also,  "  Lift  up  the  hands  which  hang  down,  and  the  feeble  knees,  and  make  straight 
paths  for  yoor  feet "  (Heb.  xii,  12). 
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of  hanging  listleasly  down  (Fig.  5).    As  the  interest  increas- 
still  f  iirtliyr  the  body  ib  bent  forward  at  an  angle  and  the  hant 
is  very  probably  place<l  firmly  ou  tbe  tbigb  (Fig.  C).    If  he  be- 
comes excited  in  the  boat  of  argument,  the  body  is  bent  forward 
at  a  somewhat  acute  angle  and  the  hand  is  stretched  out  in  front 

and  somewhat  upward,  as  if  to  help  the 
words  which  flow  from  his  lips  to  drive 
the  thoughts  which  are  rapidly  evolved 
from  his  brain  into  his  opponent's  mind 
(Fig.  7).  In  this  position  the  flow  of 
blood  through  the  arterial  system  on- 
ward to  the  brain  as  well  as  its  return 
backward  through  the  veins  seems  to 
particularly  easy  (Fig.  8). 
jfi^^  7_  This  position  is  not  only  assnmofl  dur- 

ing the  heat  of  argument  wliether  the 
speaker  be  sitting  or  standing,  but  when  one  is  led  to  assume  it 
unconsciously  it  seems  to  give  rise  to  a  rapid  and  sometimes  al- 
most uncontrollable  flow  of  ideas.  Thus  it  oecasionally  becomes 
a  cause  of  remorse  to  devout  souls,  who  during  the  attempt  to 
pray  in  church  in  this  attitude  are  sadly  distracted  by  crowds 
of  ideas  w]ii<:h  at  once  diitappoar  on  the  assumption  of  an  easy 
sitting  posture.  The  circulation  in  the  cerebral  vessels  and  the 
current  of  ideas  in  the  brain  are  very  delicate  things  and  may  be 
_inodified  by  very  slight  causes;  thus, an  attitude  with  the  head 
drooping  slightly  muro  than  that  indicated  in  Fig.  C,and  with  the 
chin  supported  upon  the  hand,  is  the  one  frequently  assumed  i 
deep  thought,  with  concentration  of  ideas  upon  a  single  subjec' 
and  no  desire  for  immediate  expression  (Fig.  9).    The  touch 


Fio.  8. — TkJkCtjra  rsoM  nit  Bii*nr.    A,  In  uprijflit  piwUion ;  B,  with  head  Inolinod  forwinj. 


the  hand  upon  the  head  seems  to  have  a  diriHrting  power  over  the 
thoughts  which  one  would  formerly  have  been  inclined  to  deny, 
but  such  experiments  as  those  of  Tesla  and  Crookes  with  electric 
currents  of  very  high  tension  give  a  visible  illustration  of  phe- 
nomena previously  unknown  and  seemingly  incredible.  For  in 
these  experiments  a  person  who  has  put  lumaelf  into  the  electric 
field  renders  vacuum  tubes  containing  various  substances  fluores- 
cent, and  fillB  them  with  a  glow  of  colored  light  by  simply 
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landfi  over  thorn.  The  tubes,  which  were  previously  dark, 
luminosity  only  to  the  approximation  of  his  haud,  yet 
he  himself  does  not  feel  that  any  special  power  has  gone  out  of 
him.  The  contact  of  the  hand  with  the  temples  soems  as  if  it 
could  hardly  by  any  possibility  modify  tht*  circulation  iu  the 
brain  or  the  feelings  of  the  individual,  and  yet  it  appears  to  have 
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KB  actually  soothing  effect  and  to  be  a  real  physical  solace  in 
'cases  of  grief  and  depression  (Fig.  10).     At  the  same  time  the 
greater  droop  of  the  head  possibly  provides  for  a  better  supply  of 
blo*)d  to  the  sensory  parts  of  the  brain  in  the  posterior  part  of  the 
head,  and  thus  to  a  certain  extent  counteracts  the  general  weak- 
ness of  the  circulation.    In  the  case  of  excitement  (Fig.  7),  tho 
head  being  more  raised,  if  a  straight  line  were  drawn  through 
the  axis  of  the  body  so  as  to  represent  the  line  of  the  aorta  and 
carotid  arteries,  it  would  come  out  at  the  anterior  part  of  the 
I  head,  and  blood  driven  onward  in  this  line  would  supply  nutri- 
fment  rather  to  the  motor  than  to  the  sensory  centers. 

In  oases  where  the  circulation  is  exceedingly  weak  and  syn- 
^cope  is  threatened,  a  most  useful  plan  is 
^Vto  make  the  patient  put  his  head  down  be- 
^■tween  his  knees  (Fig.  11),  so  that  an  ample 
^Ltupply  of  blocK]  shall  reach  the  cerebral 
^■centers.  Long  ago,  t>efore  the  introduction 
of  anipsthc'tics,  a  common  plan  of  render- 
ing patients  senseless  previously  to  the  per- 
Iformancd  of  an  operation~was  to  lay  tho 
[patient  fist  iii>on  his  back  and  then  sud- 

Idenly  hoist  him  to  a  standing  posture  by  six  strong  men  who  held 
lim  by  the  arms,  three  on  one  side,  and  three  on  the  other.  The 
ptrain  bt^iiig  thus,  as  it  were,  lifted  away  from  the  blood,  became 
lno  auf«mic  that  it  ceased  to  act  before  the  circulation  could  adapt 
|itself  to  the  new  posture. 

An  experience  of  my  own  once  showed  mo  how  very  depond- 

nt  tiie  brain  is  upon  the  supply  of  blood.    I  was  called  upon  one 

night  aft4>r  a  long  day's  work  to  write  an  article  immediately.    I 


Fie.  11. 


30 


TUS  POPULAR  SCIENCE  MONTHLY, 


8at  down  with  pen,  ink,  and  paper  before  me,  but  not  a  sii  _ 
idea  came  into  my  hoad,  not  a  single  word  could  I  write.  Lying 
back,  I  soliloquized  :  *'  The  brain  is  the  same  as  it  was  yestf'rday, 
aud  it  worked  then;  why  will  it  not  work  to-day?*'  Then  it 
oocurred  to  me  that  the  day  before  I  was  not  so  tired,  and  prob- 
ably the  circubitian  was  a  little  brisker  than  to-duy.  I  next 
thought  of  the  various  experiments  on  the  connection  between 
cerebral  circulation  and  mental  activity,  and  I  concluded  that  if 
the  blood  would  not  come  to  the  brain  the  best  thing  would  be  to 
bring  tlie  brain  down  to  the  blood.  I  laid  my  boad  ftut  upon  the 
table,  and  at  once  my  ideas  began  to  flow  and  my  pen  b«gau  to 
run  across  the  paper.  I  thought,  "  I  am  getting  on  so  well,  I  may 
sit  up  now,"  but  tlie  moment  I  raised  the  head  my  mind  became 
an  utter  blank,  so  I  put  my  head  down  again  flat  upon  the  table 
and  fluished  my  article  in  that  position. 

Stimulation  of  some  branch  or  other  of  the  fifth  nerve  seems 
to  increase  the  circulation  in  the  brain,  and  those  who  are  making 
their  utmost  calls  upon  their  mental  powers  are  accustomed  to 
stimulate  this  ner\'e  in  one  way  or  another.  The  late  Lord  Derby 
used  to  eat  brandied  cherries,  and  an  experiment  of  Marey*s  <Fig. 
12)  proves  tliat  mastication  will  accelerate  the  flow  of  blood 
through  the  carotid  artery,  and  serves  to  show  the  wisdom  of  au 
editor  whom  I  knew  who  used  to  eat  figs  while  writing  a  leading 
article,  and  even  of  those  who  indulge  in  the  practice  so  disagree- 
able to  their  neighbors  of  chewing  tobacco.  Others  stimulate  tho 
gustatory  branches  of  the  fifth  nerve  by  the  sweets  which  they 
suck,  or  by  the  smoke  of  a  cigar  or  cigarette,  wliilo  a  rustic  called 

upon  suddenly  to  answer  a 
question  will  probably  excite 
the  cutaneous  branches  of  this 
nerve  by  scratching  his  head, 
and  a  man  of  more  culture  may 
stroke  his  mustache  or  beard> 
press  his  forehead  or  eyes,  or, 
like  many  Germans,  smite  his 
nose  with  the  forefinger. 

A  similar  reason  may  be 
given  to  explain  the  habit  of 
snufiing,  formerly  so  much  in  vogne.  The  genllu  titillation  of  the 
"^tiasal  mucous  membrane  by  the  snuff  probably  serves  to  stimulate 
the  cerebral  circulation,  and  the  increased  arterial  tension  duo  to 
the  efforts  of  sneezing  so  increases  the  cerebral  nutrition  that  diffi- 
culties seem  at  once  to  disappear,  and  obscurities  of  mental  vision 
are  so  rapidly  removed  that  snuff  is  snid  in  popular  language  tO^ 
"clear  the  head."  The  practice  of  suufting  has  fallen  to  a  greaJH 
extent  into  disuse,  but  it  may  still  be  occasionally  employed  with 
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advantage  in  cases  of  severe  and  persistent  headache,  where  other 
remedies  fail  to  relieve.  Even  where  such  a  strong  irritant  as 
snuff  is  not  resorted  to,  smelling  salts  (sal  volatile)  or  aromatic 
vinegar  may  give  considerable  relief  in  headache  if  frequently- 
inhaled. 

While  stimulation  of  the  fifth  nerve  as  just  described  tends  to 
keep  people  awake  and  increase  their  mental  activity,  gentle, 
rhythmical  stroking  of  the  head  tends,  on  the  contrary,  to  make 
them  fall  asleep,  and  brushing  the  hair  has  this  effect  on  many 
people  to  such  an  extent  that  the  movements  of  the  hair-dresser's 
fingers  over  the  scalp,  and  rhythmical  click  of  the  shears,  will 
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send  some  people  to  sleep,  even  at  the  risk  of  having  their  hair 
shorn  to  a  much  greater  extent  than  would  be  at  all  pleasing  to 
them  on  awakening.  A  gentle  rubbing  of  the  scalp,  as  if  to 
loosen  it  upon  the  skull,  also  tends  not  only  to  soothe  irritability, 
but  to  relieve  and  to  prevent  headaches. 

External  temperature  has  a  powerful  effect  In  determining 
posture.  On  a  hot  summer's  day  the  natural  tendency  is  to  lie 
down  with  the  head  slightly  raised,  the  arms  hanging  loose,  and 
one  leg  extended,  while  the  other  perhaps  is  drawn  up,  as  in  Fig. 
13.  The  physiological  reason  for  this  posture  is  that  in  it  the 
greatest  extent  of  cooling  is  attained,  for  it  insures  the  greatest 
possible  exposure  of  the  largest  vascular  district  in  the  body — 
viz.,  the  intestinal  vessels — to  the  cooling  influence  of  the  exter- 
nal air.  This  is  aided  by  the  loss  of  heat  due  to  the  evaporation 
of  sweat.  By  the  slight  raising  of  the  head  and  the  drawing  up 
of  one  leg,  the  abdominal  parietes  are  rendered  loose,  and  the 
intestines  tend  to  fall  sideways,  and  the  abdomen  tends  to  become 
flattened  from  before  backward.  The  greatest  extent  of  cooling 
surface  Is  thus  obtained,  and  the  temperature  of  the  body  is  kept 
as  low  as  possible. 

An  entirely  opposite  attitude  is  assumed  when  the  external  air 
is  cold  (Fig.  14).  The  thin  abdominal  walls  being  insufficient  to 
protect  the  intestinal  vessels  from  the  cooling  influence  of  the 
external  air,  the  legs  are  drawn  up  until  the  thick  muscles  of  the 
thigh  form  a  warm  covering  to  the  abdomen  and  thus  prevent 
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loss  of  heat  from  the  intestinal  vessels.  Many  people  are  unable" 
to  get  to  sU'ep  when  they  are  at  all  cold ;  antl  Hcjsentlial  has  shown 
that  this  attitude  is  commonly  adopted  by  men,  dogs,  and  other 
animals  when  preparing  to  sleep,  so  as  not  only  to  maintain  the 
bodily  temperature  during  sleep,  but  to  allow  the  intestinal  ves- 
sels to  dilat«  and  accommodate  a  mass  of  blood  which  would 
otherwise  be  driven  into  the  cerebral  circulation,  stimulating  it 
to  functional  activity  and  keeping  the  person  or  animal  awake. 

The  attitude  of  the  body  may  l>e  altered  permanently  by  occu- 
pation or  disease  in  such  a  way  that  one  accustome<l  to  pay  aiten- 
tion  to  this  subject  can  frequently  make  out,  with  a  little  trouble, 
a  good  deal  regarding  the  patient's  history  and  illnesses.  Thus,  a 
chronic  cough  has  the  effect  of  inflating  the  chest  and  rounding 
the  back,  so  that  one  might  almost  guess  from  the  figure  (15)  that 
the  person  so  shaped  was  liable  to  chronic  bronchitis.  The  more 
tightly  a  bladder  is  blown  up  with  air  the  more  t«ns6  does  it  bft^ 
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come  and  the  more  does  it  take  a  circular  f(irm.  In  the  same 
way  the  more  an  alveolus  of  the  lung  is  blown  up  by  the  efforts 
of  coughing  the  more  does  it  resemble  the  inflated  bladder. 
What  is  true  of  a  single  alveolus  is  true  of  tlie  chest  as  a  whole. 
It  tends  as  nearly  as  possible  to  become  globular,  with  a  circular 
outline  not  only  in  the  transverse  but  in  the  longitudinal  din 
tion.  The  sternum  and  vertcbraa  prevent  it  from  V>Pcoming  co 
plotely  globular,  notwithstiiiiding  all  efforts,  and  it  thus  assum' 
the  Imrrel  8ha]>e  so  characteristic  of  emphysema,  as  being  the 
nearest  possible  approach  to  a  globe.  In  going  through  a  hos- 
pital ward  one  sees  here  and  there  ]>atieuts  who  are  constantly 
sitting  up  in  bed  and  do  not  lie  down  at  all;  these  are  for  the 
most  part  people  who  have  great  difficulty  of  breathing.  The 
reason  for  this  jrosition  has  no  doubt  been  often  given,  but  I  do 
Dot  recollect  coming  across  it  in  print  and  I  can  not  say  whether 
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the  reason  that  I  now  give  has  heen  evolved  from  my  own  hrain 
or  whether  I  have  learned  it  from  others. 

When  a  man  is  sitting  upright  the  diaphragm  moves  up  and 
down  during  respiration  (Fig.  16),  At  each  inspiration  it  de- 
scends and  displaces  the  intestines  and  the  ahdominal  walls  out- 
ward. During  each  expiration 
the  diaphragm  ascends  and  the 
intestines  and  ahdominal  wall 
return  back  to  their  former  posi- 
tion. In  the  upright  posture  the 
diaphragm  moves  vertically,  but 
the  abdominal  walls  and  intes- 
tines move  in  a  horizontal  plane 
and  there  is  no  lifting  work  for 
the  diaphragm  to  do.    The  case 

is  quite  different  when  a  man  is  lying  on  his  back,  for  then  the 
diaphragm  moves  in  a  horizontal  plane  and  the  abdominal  walls 
and  intestines  in  a  vertical  one.  During  inspiration  as  the  dia- 
phragm encroaches  on  the  abdomen  for  the  purpose  of  enlarg- 
ing the  thorax  (Fig.  17)  it  has  actually  to  raise  the  intestines  and 
the  abdominal  walls  instead  of  merely  moving  them  in  a  hori- 
zontal plane.  As  the  diaphragm  returns  into  the  thorax  during 
inspiration  its  progress  will  be  accelerated  by  the  weight  of  th© 
descending  intestines,  and  thus  the  recumbent  posture  may  be 
sometimes  useful  in  cases  of  bronchitis  with  emphysema,  and  so 
such  cases  may  be  seen  sometimes  lying  down  although  there  is 
considerable  interference  with  the  aeration  of  the  blood.  In  cases 
of  cardiac  disease  no  benefit  of  this  kind  is  obtained,  and  there- 
fore we  find  that  a  large  proportion  of  those  whom  we  see  sitting 
upright  in  bed  in  a  hospital  ward  are  suffering  from  disease  of 
the  heart. 

When  a  patient  lies  upon  his  side  the  intestines  also  move  in 
a  horizontal  plane,  and  this  is  the  position  usually  assumed  dur- 
ing healthy  sleep,  for  in  it  there  is  no  interference  with  expira- 
tion any  more  than  when  the  patient  is  sitting  upright,  while  at 
the  same  time  the  rest  obtained  is  much  more  £pmplete.  The 
side  upon  which  one  lies  is  immaterial  to  most  healthy  persons, 
and  they  frequently  lie  first  upon  one  and  then  on  another,  turn- 
ing over  perhaps  several  times  in  the  course  of  the  night ;  but  in 
cardiac  disease  or  cardiac  irritability  without  organic  disease 
patients  frequently  are  unable  to  lie  upon  the  left  side  because 
the  heart  beats  against  the  ribs  with  such  force  as  to  cause  physi- 
cal discomfort.  At  the  same  time  the  heart  itself  appears  to  be 
stimulated  by  the  blows  which  it  gives  itself  against  the  thoracic 
walls  and  to  palpitate  more  violently  than  before.  The  patient  is 
therefore  obliged  to  lie  upon  the  right  side.    A  similar  result 
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may  occur  if  the  liver  ia  enlarged  or  congested,  for  then  it  se 
^to  drag  upon  the  suspensory  ligaments  when  the  patient 
upon  tho  left  side,  and  thus  ho  is  obliged  to  turn  round  that  tlio 
liver  may  he  supported  hy  the  ribs.    If  a  heavy  meal  has  been 
taken  shortly  before  retiring  to  rest  the  person  may  he  unable  to 
lie  upon  his  left  side  because  the  stomach  drags  upon  its  pyloric 
eud.    On  the  other  hand,  if  the  8tom;M;h  is  distended  by  flatu-    i 
lence,  the  gases  sometimes  will  not  escape  while  the  patient  isjfl 
lying  on  his  right  side,  and  he  must  cither  bo  raised  into  a  sitting^ 
posture  or  bo  turner!  on  his  loft  side  to  allow  the  gas  to  eructate 
by  the  oesophagus  and  the  tension  in  the  stomach  to  be  relieved,* 
for  the  tuaophagus  joins  the  stomach  at  such  an  angle  that  when 
the  patient  is  on  his  right  side  the  gases  appear  to  accumulate  aud 
not  to  find  an  exit  through  the  oesophagus,  but  when  he  is  on  his 
loft  side  they  pass  upward  with  comparative  ease.     This,  o£j 
course,  is  a  matter  of  very  slight  moment  to  x>atients  who  arti^ 
able  to  move  readily,  because  they  adjust  their  own  position  at 
will  and  soon  find  out  which  is  the  most  easy  one  for  them.    But^ 
wlien  a  patient  is  so  weak  that  bo  is  unable  to  move  himself  h(^| 
is  frequently  allowed  to  lie  flat  ou  his  back  and  to  suffer  much 
from  abdominal  distention  and  oven  from  difficulty  of  breathing, 
due  to  the  diaphragm  being  pushed  upward,  when  he  might  be 
relieved  by  simply  sitting  him  up  for  a  few  minutes  or  turning 
him  over  ou  his  left  side. 

In  this  short  paper  I  have  made  no  reference  to  many  other 
postures  in  disoiwe,  neither  have  I  attempted  to  discuss  the  post- 
ures duo  to  trade,  nor  have  I  attempted  to  make  the  paper 
complete.  I  have  merely  tried  to  give  an  illusti-ation  of  an  easy 
method  of  recording  posture  in  a  tolerably  precise  aud  easily  un- 
derstood way,  aud  have  attempted  to  connect  external  signs 
with  physiological  conditions  as  an  illustration  of  the  method 
of  tracking  which  1  mentioned  in  a  former  paper  in  the  hope  oL 
inducing  others  to  prosecute  the  same  liuo  of  work, — Londu 
Lancei. 


FoBECAfiTiNQ  the  fotflre  of  psyobology^  Prof.  Charles  Riobet  anticipates,  wi 
rcftord  to  compArBtire  psychology^  that  we  may  soioe  dny  arrive  at  the  reason  of 
iniulncsa  and  critnt'.  with  all  iho  iiuportunt  ftociiil  HolutiuoH  which  that  knowledge 
wociKI  carry  with  it.  With  rof;;ard  ti>  traitM-ondeuliil  psydiulugy,  we  posseaa,  he 
said,  numerous  gifts  often  or  almost  olvayg  imperfect,  which  allow  the  inippod- 
tioa  that  haman  nature  had  extraordinary  resonrces,  and  that  it  contains  foroos 
which  it  does  not  even  siupcct.  The  author  hoped  the  day  would  come  when  all' 
tbcBo  aoattored  glfta  would  be  realized. 


*  I  have  found  this  practice  useful.     The  cxplaD&tiua  I  hare  gtrcu  of  tU  utility  was,  I 
thhik,  suggcflted  to  m«  several  yean  ago  by  Jofau  Oadiloii,  M.  A.,  M.  D. 
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THE  PROBLEMS  OF  COMPARATIVE  PSYCHOLOGY.* 

By  JOSEPH   JASTSOW,  Ph.  D., 

PBOmsSOB  OF  EXPKBIMKSTAI.  AND  OOVPAKATITX  PBTOHOLOOT  IH  TBI 
umvxRsiTT  or  WISOOHBIH. 

TO  any  one  thoroughly  impressed  with  the  intimate  relations 
of  mind  and  body,  it  seems  natural  enough  that  the  gradual 
development  and  perfection  of  the  one  should  carry  with  it  analo- 
gous  stages  in  the  growth  of  the  other ;  but  even  the  most  pro- 
found student  must  at  times  give  wondering  expression  to  the 
marvelous  extent,  the  endless  variety,  and  the  unexpected  pre- 
cision of  the  interrelations  of  the  physical  and  the  psychological. 
An  extensive  survey  of  the  phenomena  to  be  studied,  and  a  dis- 
cerning and  comprehensive  use  of  the  comparative  method  in 
studying  them,  are  as  necessary  and  as  promising  in  the  mental 
as  they  have  proved  to  be  in  the  physical  sciences.  We  must 
overcome  the  tendency  to  study  too  exclusively  our  own  adult, 
civilized,  conscious  selves ;  to  view  the  landscape  by  observing  its 
reflection  in  a  mirror,  and  thus  seeing  everywhere  our  own  image. 
With  full  appreciation  of  the  supreme  interest  we  must  always 
have  in  our  own  mental  powers,  it  may  be  maintained  that  in 
proportion  to  our  knowledge  of  the  earlier,  simpler,  and  lowlier 
manifestations  of  intelligence,  will  be  our  ability  to  appreciate 
and  utilize  the  best  and  worthiest  faculties  in  ourselves. 

Compp-rative  Psychology  finds  its  origin  and  its  material  in  the 
variety  of  animal  life,  in  the  series  of  changes  of  which  an  indi- 
vidual life  consists,  and  in  the  evolution  of  more  complex  forms 
of  life  from  one  generation  to  another.  The  first  of  these — Ani- 
mal Psychology — endeavors  to  arrange  in  orderly  sequence  the 
various  forms  of  mentality  from  protozoon  to  man,  to  discover  in 
what  this  advance  consists,  to  establish  orderly  relations  between 
mental  powers  and  the  nervous  system,  and  the  like.  The  study 
of  the  stages,  and  especially  the  earlier  stages,  of  the  growth  of 
the  human  mind — Child  Psychology — has  only  recently  been  pur- 
sued in  a  scientific  spirit,  so  that  systematic  records  of  the  essen- 
tial and  important  points  of  child-growth  are  lamentably  rare. 
But  even  this  limited  research  has  brought  to  light  an  interest- 
ing body  of  facts,  and  holds  out  the  promise  of  more  valuable 
results  as  the  fruits  of  more  extended  investigation.  The  side  of 
anthropology  that  deals  with  the  stages  of  man's  mental  progress 
from  rudest  savagery  to  the  highest  civilization ;  tracing  the 
variety  and  onward  movements  of  customs,  habits  of  thought, 
J 

*  Abfltract  of  A  lecture  delivered  before  the  Chicago  Institate  of  Arts,  Scienoe,  Letters, 
■nd  BeligioD. 
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and  beliefs;  allowing  the  effect  of  environineiit  upon  mental  con^ 
stitution,  and  in  endless  ways  contributing  to  tbe  natural  bistory 
of  human  endeavor — all  this  abundant  material  has  been  ably 
canvasse<i,  but  nee<ls  to  be  rearranged  upon  a  psychological  basis 
to  form  the  science  of  Anthropological  Psychology. 

It  is  8o  obviously  impossible  within  the  present  limits  to  con- 
sider the  facts  an<i  generalizations  of  tiiese  departments  of  science, 
that  no  justification  is  necessary  for  confiniog  our  attention  to 
some  consideration  of  the  relations  of  these  three  paths  of  de- 
velopment to  one  another,  and  particularly  to  the  psychological 
position  of  man.  In  so  doing  excursions  into  eacli  of  the  fields 
will  be  made,  and  some  glimpses  be  obtained  of  the  several  d 
partmeuts  of  Comparative  rsychology. 


To  appreciate  the  comparison  of  infant  with  animal  traits,  on 
must  bear  in  mind  some  important  characteristics  differentiating 
the  young  of  the  human  kind  from  the  young  of  other  animals. 
The  sorios  of  changes  of  which  an  individual  life  consists  indicate 
that  the  individual  enters  life  in  a  condition  simpler  than  that 
which  it  eventually  attains.  These  changes  diminish  in  extent 
as  we  descen<l  the  scale  of  organisms,  until  iu  tho  lowest  organ- 
isms the  newly  born  and  the  adult  are  almost  indistinguishabl& 
Wliether  wp  consider  the  embryonic  preparatory  stage  of  life,  or 
whether  we  regard  as  the  beginning  of  existence  the  entrance  to 
the  environment  of  Nature,  and  speak  of  the  preparatory  stage  as 
that  whicli  intervenes  between  birth  and  maturity,  we  shall  find 
it  measurably  true  that  in  proportion  to  tho  complexity  of  mental 
development  to  which  the  individual  may  eventually  attain  will 
this  pre-adult  period  bo  lengthened.  An  aspect  of  this  law,  of 
special  psychological  interest,  is  the  resulting  difference  in  the 
powers  present  in  the  newly  born  of  different  species :  the  lower 
organism  has  a  larger  share  of  its  powers  ready  at  birth,  has  less 
to  learu,  less  to  be  modified  by  and  adapted  to  its  environment 
than  has  tho  higher  organism.  Many  of  the  marvelous  instincts 
characteristic  of  the  insect  tribe  seem  to  be  at  the  service  of  the 
new-born  individual.  "  With  such  creatures  as  the  codfish,  the 
turtle,  or  tho  fly-catcher,  there  is  .  .  .  nothing  that  can  bo  called 
infancy  "  (Fiske).  The  most  complete  experiments  bearing  upon 
this  point  are  those  of  Mr.  Spalding.  In  the  first  minutes  of  life 
chickens  follow  "with  their  eyes  the  movements  of  crawling  in- 
sects, turning  their  heads  with  tho  precision  of  an  ohl  fowl.  In 
from  two  to  fifteen  minutes  they  pecked  at  some  speck  or  insect, 
showing  not  merely  an  instinctive  perception  of  distance,  but  an 
original  ability  to  judge,  to  measure  distance,  with  something  like 
infallible  accur.a£y."  A  chicken  hooded  as  it  emerged  from  the 
shell  was  unhoodod  when  throe  days  old;  six  minutes  later 
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followod  with  its  bead  and  eyes  the  movements  of  a  fly  twelve 
inches  distant;  and  about  ten  minutes  later  "made  a  vigorous 
dart  at  the  fly,  .  .  .  seized  and  swallowed  it  at  the  first  stroke.'' 
When  placed  within  sight  and  call  of  a  hen, "  it  started  off  toward 
the  hen,  displaying  as  keen  a  perception  of  the  qualities  of  the 
outer  world  as  it  was  ever  likely  to  possess  in  after-life.  ,  .  .  This, 
let  it  ho  remembered,  was  the  first  time  it  had  ever  walked  by 
sight."  The  young  of  mammals,  though  not  as  independeut  as 
chicks,  show  quite  a  remarkable  series  of  powers  ready  at  birth. 

t,  pig  in  one  of  Mr.  SjMvlding's  experiments,  blindfolded  at  birth, 
ent  about  freely,  though  stumbling  against  things.  When  the 
blinder  was  removed  the  next  day,  it  "  went  round  and  i-onud  as  if 
it  had  had  sij^ht  and  sud<hmly  lost  it.  In  ten  minutes  it  was 
scarcely  ditftinguishablu  from  one  that  had  had  sight  all  along." 
And  Mr.  Fiske  tells  us  that  ^' all  mammals  and  most  birds  have 
thus  a  period  of  babyhood  that  is  not  very  long,  but  is,  on  the 
whole,  longost  with  the  most  intelligent  creatures.  It  is  especially 
lung  with  the  higher  monkeys,  and  among  the  man-like  apes  it 
ibocomes  so  long  as  to  bo  strikingly  suggestive."  Mr.  Wallace  ob- 
served an  orang-outang  three  months  old,  perfectly  helpless,  un- 
able to  feed  or  walk  without  assistance,  or  to  grasp  objects  well, 
and  of  these  creatures  Mr.  Huxley  says  that  they  **  remain  unusu- 
ally long  under  their  mother's  protection,"  and  are  probably  not 
adult  until  ten  or  fifteen  years  old. 

The  extreme  divergence  between  the  state  in  which  the  indi- 
vidual enters  the  world  and  the  powers  attainable  during  life  ap- 
pears without  question  in  the  human  species.  A  more  complete 
condition  of  helplessness  than  appears  In  the  human  infant  can 
Hcarcely  be  conceived:  only  such  senses  and  movements  as  are 
immediat^fly  necessary  to  nutrition  are  present;  although  sensi- 
tiveness to  light,  and  after  some  days  to  sound  also,  appear,  ac- 
curate perception  by  these  senses  is  impossible  for  several  months. 
'"hile  the  newly  hatched  chick  sees  a  grain  of  corn  and  accu- 
itely  s<^!i7.es  it,  the  human  infant  in  the  presence  of  a  desiro*!  object, 
reu  after  months  of  practice,  performs  a  host  of  uncoordinated, 
eless  movements,  obtaining  the  object  as  much  by  accident  as 
design.  On  the  other  hand,  we  should  not  forget  the  marked 
lucability  of  the  higher  animals.  An  old  bird  does  and  avoids 
luch  that  is  tnipoBsible  to  the  young  one ;  the  kitten  and  cat,  the 
pup  and  dog,  show  still  greater  differences.  As  a  single  illustra- 
tion from  the  vast  testimony  on  this  point,  Dr.  Eiraers  observa- 
tions with  a  trap  for  catching  sparrows  may  be  cited.  At  the  first 
Dtting  he  caught  a  dozen  sparrows;  at  the  second  setting,  nine 
^ere  caught :  but  all  these  "  were  young  binls,  hatched  the  same 
bring,  and  therefore  of  little  experience.  Not  a  single  old  sparrow 
entered  the  trap."    The  following  spring  "a  curious  spectacle 
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was  observed:  apparently  several  sparrows  had  the  desire  and  the 
intention  to  go  into  the  trap,  and  these  were  obvionsly  the  young, 
inexperienced  birds  which  had  been  hatched  since  the  trap  waa 
last  set " ;  but  the  older  birds  sounded  the  cry  of  warning,  and  kept 
the  venturesome  young  sparrows  away. 

Let  U8  next  view  the  prolongation  of  human  infancy  in  tlie 
light  of  the  law  of  habit.  This  law  declares  that  every  reaction 
of  an  organism  to  a  condition  in  its  environment  renders  the  repe- 
tition of  that  reaction  quicker,  easier,  more  certain,  more  uniform ; 
and  the  existence  of  habits  implies  an  environment  sufficiently 
constant  to  repeatedly  present  to  the  organism  the  same  or  closely 
similar  conditions.  Mere  existence  in  a  world  so  full  of  regulari- 
ties, of  rhythm  and  law,  of  i-ecurreuces  of  the  same  needs,  results 
in  the  performance  of  definite  actions  in  definit^i  ways ;  and  it 
equally  results  that  the  earliest  experiences  will  produce  the 
strongest  impressions  and  will  gradually  render  more  difficult  the 
learning  of  other  modes  of  reaction,  even  though  these  others, 
owing  to  a  change  of  conditions,  would  be  more  useful.  Accept- 
ing the  power  of  adaptation  to  an  extensive  and  variable  environ- 
ment as  an  if  not  the  index  of  a  high  intelligence,  it  follows  that 
prolongation  of  the  period  during  which  acquisition  is  possible 
and  easy  will  greatly  further  intellectual  progress.  Tlie  supreme 
significance  of  education  thus  ai>pears  as  an  outcome  of  the  long 
preparatory  period  of  human  life;  the  modifiability  of  the  indi- 
vidual is  what  makes  possible  training,  education,  alike  in  ani- 
mals and  men,  and  modifiability  involves  immaturity.  Man  at- 
tains his  high  intellectual  position  by  entering  the  world  the  most 
helpless  of  living  kind ;  but,  because  less  freighted  with  the  in- 
grained habits  of  his  ancestors,  is  ho  freer  to  develop  habits  of  his 
own.  "It  is  babyhood,"  says  Mr.  Fiske," that  has  made  man  what 
he  is." 

Pursuing  our  thought  in  another  direction,  we  find  that  organ- 
isms  entering  life  more  nearly  matnre  will  bo  more  like  one  an- 
other, will  present  fewer  individual  difi'erences  than  animals  with 
extended  periods  of  immaturity ;  and  in  turn  one  generation  will 
be  more  like  the  preceding  and  the  progress  of  the  species  be  pro- 
portionately slow.  The  early  independence  of  the  young  involves 
action  upon  inherited  instincts,  which  naturally  are  closely  the 
same  for  all  members  of  the  species ;  there  thus  results  a  funda- 
mental similarity,  leaving  a  relatively  small  margin  for  individual 
differences.  A  further  restilfc  of  a  prolonged  infancy  is  the  group 
of  emotions  it  arouses  and  perpetuates  on  the  jmrt  of  the  i>arents. 
Motherly  devotion  and  affection,  fatherly  interest  and  supervision 
extend  over  a  larger  and  longer  period  as  the  species  is  more  and ' 
more  highly  developed,  until  among  the  highest  races  of  man  it 
continues  in  a  modified  form  throughout  life,  and  in  this  modified 
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form  contributes  to  the  development  of  the  sentiments  of  kinship, 
family  pride,  altruism,  and  many  social  virtues.  We  thus  have 
reason  to  connect  education,  family  government,  together  with  the 
rich  emotional  capabilities,  the  complex  intellectual  powers  that 
follow  in  their  train,  with  the  apparently  insignificant  fact  that 
the  human  infant  enters  life  in  a  much  less  mature  condition  than 
the  young  of  other  species. 

We  have  thus  far  been  occupied  in  comparing  stages  of  animal 
with  stages  of  human  development;  we  shall  now  test  the  validity 
of  the  same  train  of  thought  in  the  comparison  of  different  stages 
of  human  progress.  It  would  appear  that  among  less  civilized 
peoples  there  is  a  shortening  of  the  pre-adult  period,  a  precocity 
of  development,  an  earlier  abandonment  by  the  parent,  an  earlier 
independence  of  the  young.  Mr.  Spencer  tells  us  that  in  equatorial 
Africa  the  children  are  described  as  "  absurdly  precocious,"  that 
among  the  west  Africans  the  youth  are  "  remarkably  sharp  when 
under  puberty — that  epoch,  as  among  the  Hindus,  seeming  to  addle 
their  brains."  An  interesting  result  of  this  difference  is  the  early 
wane  of  the  powera  of  receiving  new  ideas,  and  the  consequent 
limitations  of  the  mental  horizon.  The  civilized  mind  at  first  lags 
behind  the  uncivilized,  but  the  latter  soon  comes  nearly  to  a  stand- 
still, and  is  then  immeasurably  outstripped  by  the  continued 
growth  of  the  former.  Thus — still  drawing  upon  Mr.  Spencer's 
facts — of  the  Australians  it  is  said  that  "  after  twenty  their  men- 
tal vigor  seems  to  decline,  and  at  the  age  of  forty  seems  nearly 
extinct  " ;  of  the  Sandwich-Islanders, "  that  in  all  the  early  parts 
of  their  education  they  are  exceedingly  quick,  but  not  in  the 
higher  branches ;  that  they  have  excellent  memories,  and  learn  by 
rote  with  wonderful  rapidity,  but  will  not  exercise  their  thinking 
faculties  " ;  of  New-Zealanders,  that  "  at  ten  years  of  age  [they] 
are  more  intelligent  than  English  boys,  but  as  a  rule  few  New-Zea- 
landers could  be  taught  to  equal  Englishmen  in  their  highest  fac- 
ulties." Sir  Samuel  Baker  says  of  the  negro  in  Africa,  that  in 
childhood  he  is  in  advance  in  intellectual  quickness  of  the  white 
child  of  the  same  age, "  but  the  mind  does  not  expand — it  prom- 
ises fruit,  but  does  not  ripen  " ;  and  the  educators  of  the  negro  in 
this  country  have  encountered  similar  difficulties — great  aptitude 
at  beginnings,  but  inability  to  go  on  to  original  thinking. 

The  comparison  regarding  the  uniformity  of  minds  whose  pe- 
riod of  development  is  relatively  brief  will  apply  to  widely  differ- 
ing human  races.  There  can  be  little  doubt  that  primitive  people 
are  more  like  one  another  than  are  individuals  belonging  to  a 
higher  mental  type,  and  in  the  different  classes  of  a  civilized  com- 
munity there  is  greater  individuality  among  the  educated  than 
among  the  uneducated,  and  this  can  hardly  be  unrelated  to  the 
postponement  of  independence,  the  longer  education,  which  the 
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former  enjoy.    Tliis  similarity  of  individuals  in  relatively  Jo 
stages  of  dpvolopmciit  is  accompanied  by  a  lack  of  moiital  pU 
Lility,  a  rigidity  of  custom,  thought,  and  habit,  tlmt  in  turn  I 
to  the  perpetnation  of  meaniDgless  customs,  lo  an  unyielding  co 
!>crvatiHm,  uu  uncortflin  and  fitful  advance.   And  we  maytuid  th 
the  development  of  the  parental  feelings  and  virtues  sot^ms  olear 
richer  in  highly  developed  races  than  in  undeveloped  ones, 
may  epitomize  our  thought  in  Mr.  Spenoer'e  words:  "The  anim 
kingdom  at  large  yields  us  reasons  for  associating  an  inferior 
more  rapidly  completed  menial  type  with  a  relatively  automatic 
nature.    Lowly  organized  creatures  guided  almost  entirely  by  re- 
flex actions,  are  in  but  small  degrees  changeablo  by  individu 
experiences.  .  .  .  Inferior  and  superior  rates  are  couLrasted  in  t 
respect.    Many  travelers  comment  on  the  unchangeable  habits 
savage-s.    The  somi-civilizod  nations  of  the  Kast,  piuit  and  presenl 
were  or  are  characterized  by  a  greater  rigidity  of  custom  th< 
characterizes  the  more  civilized  nations  of  the  West.  .  .  .  And  if 
we  contrast  clas&es  or  individuals  around  us,  we  see  that  tho  moat 
developed  in  mind  are  the  moMt  plastic." 

I  have  dwelt  long  upon  this  argument  because  it  illusti'ates 
well  the  closely  analogous  developments  of  these  three  paths 
mental  unfoldmont,  inferences  traceable  from  facts  gathur<id  alo; 
cue  of  the  lines  finding  corroboration  along  the  others,  and 
contributing  to  the  significance  of  the  dictum  that  the  child 
\>QaXs  in parvo  the  history  of  the  doscentof  mau.andof  thogrow 
of  the  human  race. 

Kesnming  at  this  point  our  comparison  of  animal  with  infi 
traits,  we  have  learned  to  expect  mental  similarity  only  in  eni 
animals  as  in  their  adult  condition  surpass  at  least  in  ceri 
respects  the  capabilities  of  the  human  infant  at  birth.    Wi 
this  range  we  find  abundant  points  of  community   of  vario" 
degrees  of  value  and  familiarity.    The  playfulness  that  is  chari 
teristic  of  children  is  no  less  so  of  kittens,  nor  is  their  imitati 
ness  more  typical  than  that  from  which  the  word  "  to  ape  "  b 
been  derived.    Curiosity,  inventiveness,  dislike  of  ridicule^ 
of  being  fondled,  craving  for  attention,  with  tho  resultinfflf 
ousy  and  anger  when  such  attention  is  refused,  are  l^'pes  of] 
complex  emotions  common  to  intelligent  animals  and  chi' 
Indecfd,  the  terms  of  familiarity  so  often   found  and  bo 
Rtabliahed  between  children  and  their  pets  can  not  but 
\n  jiart  at  least,  upon  a  deep  sympathy  and  commnnit; 
tionni  life.    On  tho  intellectual  side  correspondences 
frequent  and  signilicant,  but  ai-e  dinicult  to  describe  an 
M-  Pert'Z,  a  discerning  student  of  children,  htt"   ■■'^.r 
the  life  histories  and  early  trials  of  two  pi 
constant  occasion  tu  draw  analogies  botw 
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^Bnfants.    Both  show  at  parallel  stages  of  developmeDt  the  appear- 
Kftnoeof  the  eanie  facultios,  often  in  strikingly  similar  forms.    Just 
as  infants  learn  to  disttngnish  between  men  and  women,  between 
arsons  differently  dressed,  between  old  aud  young-,  kindred  and 
Stranger,  so  an  intelligcut  dog  learns  to  distinguish  between  vis- 
pltors  and  beggars,  between  strangers  and  friends  of  the  family, 
etwoen  those  who  will  fondle  him  and  those  who  will  not.    A 
k  single  illustration  is  all  we  can  stop  to  recount.    A  child  was 
accustomed  to  hear  prayers  roafl  by  the  hea<i  of  the  household, 
who  while  thus  engaged  often  rested  his  heatl  on  his  hand.    When 
asked  to  say  prayers,  the  child  assumed  this  at  Grst  inexplicable 
attitude  and  mumbled  something  under  its  breath.     The  real 
process    was    incomprehensible,    the    outward    form   had    been 
mimicked  and  some  insignificant  detail  seized  upon  as  the  essen- 
tial.   Precisely  the  same  is  true  of  the  behavior  of  the  monkey 
^described  by  Dr.  Romanes.    This  pet  animal  was  given  the  key  of 
trunk  in  which  nuts  were  kept,  and  "  every  time  he  put  the  key 
i  lock  and  failed  to  open  the  trunk  he  passed  the  key  round 
id  the  outside  of  the  lock  several  times.    The  explanation 
>f  this  is  that  my  mother's  sight  beiug  bad,  she  often  misses  the 
lock  when  putting  in  the  key,  and  then  feels  round  aud  round  the 
lock  with  the  key ;  the  monkey  therefore  evidently  seems  to  think 
that  this  feeling  round  and  round  the  lock  with  the  key  is  in 
^some  way  necessary  to  the  success  of  unlocking  the  lock,  so  that, 
although  he  could  see  perfectly  well  how  to  put  in  the  key 

*  Straight  himself,  he  went  through  the  useless  operation  first," 
Not  alone  can  this  general  parallelism  between  infant  aud  animal 
traits  be  maintaLue<i,  but  to  a  considerable  extent  can  it  bo  shown 
that  the  powers  and  traits  appearing  earliest  in  the  child  are 
those  already  present  in  the  lower  groups  of  animals;  and  Dr. 
Romanes  has  drawn  up  a  table  exhibiting  the  first  appearance  of 
various  emotions  and  intellectual  powers  in  the  animal  scale  aud 
in  the  life  history  of  human  individuals,  in  which  ho  makes  the 
order  very  largely  the  same  for  both, 
K      We  may  nowproceod  to  illustrate  the  relation  between  child 
Hpsychology  and  anthroiJological  i>sychology,  to  trace  points  of 
Hcommunity  between  the  infancy  of  the  race  and  the  infancy  of 
Hthe  individual.    At  the  stage  at  which,  owing  lai-gely  to  the  de- 
Bvelopmont  of  language,  the  analogies  between  infant  and  animal 
traits  become  weak  aud  scanty,  the  comparison  between  the  child 
and  the  savage  increases  in  extent  and  importance.    Diflicult  as 
■  is  to  select  typical  instances  of  this  varied  and  suggestive  simi- 
Jariiy,  l)Qth  in  emotional  and  intellectual  traits,  yet  the  attempt 
^-  made.    In  the  emotional  sphere  we  would  instance  iusta- 
'I  cliaracter,  impulsiveness,  an  easy  and  quick  transition 
ikftriea  of  emotions  to  their  opposites,  violent  passion  upon 
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sliglit  provocation,  Tvitli  an  equally  intense  pleasure  in  trifles, 
greixt  joy  in  brilliant  nnd  startling  sense-impress  ions,  ^  iiArro^ 
range  of  susceptibilities,  with  the  (^elf-centering  t-motions — e 
cially  fenrj  an^^er,  joalousy,  vanity — the  more  prombiont. 
instability  of  tbe  child's  character  hardly  needs  iUustration ; 
depends  largely  on  the  limited   range  of  memory  and  rations 
eJCjHictation.    A  child  in  pain  is  appeased  by  a  sngar-plum;  it 
ftnger  forgotten  in  a  now  picture-book.    The  entire  attention 
given  to  one  object ;  this  fills  the  mental  horizon,  much  as  tl 
hypnotized  subje(?t  attends  solely  to  the  suggestion  of  the  opor 
tor.    Passionateness  ia  a  typically  childish  trait;  at  two  montl: 
the  characteristic  pushing  away  of  diKtast«fnl  objects,  screaming 
growing  red  in   tho    face,  appear  and  continiie  with  increa 
vehemonce  until  a  wise  surrounding  gradually  substitutes 
them  a  more  rational  procedure.    Of  childlike  traits  in  savag 
there  are  abundant  illustrations.    The  Snake  hulian  is  termed  **i 
mere  child,  irritated  by  and  pleaso<l  ^vith  a  trifle."    Of  ihi^  tribfl 
of  the  Malayan  Peninsula  it  is  said  that  "like   chihlren  theil 
actions  seem  to  be  rarely  guided  by  reflection,  and  they  almod 
always  act  impulsively/'    The  tears  of  the  South  Sua  islandoi 
"  like  those  of  children,  were  always  ready  to  express  any  passio^ 
that  was  strongly  excited,  and  like  those  of  children  they  als 
appearefl  to  be  forgotten  as  soon  as  shed."    Accompanying  thf 
there   is  "a  childish   mirtlifnluess— merriment  not  sobered 
thought  of  what  is  coming."    llr.  Spencer  thus  comments  upo 
these  facts:  "The  saying  that  a  savage  has  tbe  mind  of  a  chi 
with  the  passions  of  a  man  (or,  as  it  would  bo  more  correctly  pu^ 
has  adult  ]»assions  which  act  iu  a  childish  manner)  thus  posw 
A  deeper  meaning  than  appears.    There  is  a  genetic  relationehij 
between  tho  two  natures,  such  that,  allowing  for  differences 
kind  and  degree  in  their  emotions,  we  may  regard  tho  co-ordioi 
tion  of  them  in  the  child  as  fairly  representing  the  co-ordinatio 
in  the  primitive  mind," 

Similaritii^s  iu  intellectual  traits  lie  close  at  hand :  the  st 
of  langimge  offers  a  number  of  jtertanent  illustrations.   The  pros 
inence  of  gesture,  pantomime,  facial  and  other  expressions 
the  primitive  speech  has  b*^en  conclusively  established,  and 
equally  typical  of  tho  chlhl's  language  at  certain  staj,'08  of  ] 
development.    In  both,  speech  partakes  less  of  symbolise 
has  a  natural  directness  of  meaning.    When  we  are  t/dd 
Bojosmans  can  not  converse  at  night  without  a  fire,  beca 
language  ia  dependent  upon  explanatory  gestures ;  that 
pingo  of  a  Ceylon  tribe  is  composed  largely  of  signs, 
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ties  in  lin^ietic  details  may  also  be  obeorved.  Primitive  lan- 
guages abound  in  reduplicative  words,  as  is  shown  in  many  words 
that  we  have  adopted  from  them,  such  as  cocoa,  anana,  agar- 
agar,  poir-trow  ;  and  Sir  John  LublH)ck  has  found  from  twenty 
to  eighty  times  as  many  such  redui)!ications  in  savage  as  in  Euro- 
pean tongnes.  Children  are  constantly  using  reduplications,  some 
of  which  we  have  adopted  from  tlieir  baby  talk ;  such  as  papa, 
viamnia,  the  Gorman  amnie,  pupe,  the  French  beb^.  The  imi- 
tative faculty,  a  markod  characteristic  of  savages  and  children, 
appears  in  language  in  the  many  words  founded  upon  direct  imi- 
tation or  sound  analogy.  The  child  speaks  of  the  mu'-mu,  the 
boiv-woir,  the  lick-tack,  the  shu^hu,  the  iintj-aAing ;  and  the 
large  proiwrtion  of  onomatopoetic  words  in  savage  tongues  is 
well  recognized.  Difficulty  in  pronouncing  certain  scmnda,  in- 
accuracy of  articulation,  a  mention  of  only  the  prominent  words 
without  definite  order  and  connection,  a  more  skeletonizing  of 
the  sentence — these  and  the  like  are  found  both  in  the  infancy  of 
language  and  in  the  infant's  language.* 

The  chanictpri sties  of  language  are  often  indicative  of  the  men- 
tal traits  of  those  who  use  it.  The  child's  word  sphere  is  at  first 
concrete  and  specific,  acquiring  but  very  gradually  a  use  of  ideas 
and  words  that  are  generic  and  abstract.  These  are  equally  the 
limitations  of  the  savage  mind ;  the  absence  of  generic  and  abstract 
woi-dfl  in  savage  tongues  has  been  noted  by  various  travelers. 
Some  Brazilian  tribes  have  "separate  names  for  the  different 
parts  of  tho  body,  and  for  all  the  different  animals  and  plants 
with  whir;h  they  were  acquainted,  but  wer«  entirely  deficient  in 
such  terms  as  *  color,'  *  tone/  'sex,' '  genus/  *  spirit/  "  etc.  The  lan- 
guage of  tho  Veddahs  (Ceylon)  is  eaid  to  be  so  primitive  "  that  the 
most  ordinary  objects  and  actions  of  life  are  describoil  by  quaint 
paraphrases."  Some  of  the  Indian  tongues  have  words  for  red 
oak,  white  f>ak,  etc.,  but  not  for  oak  or  for  tree.  Other  evidence 
of  the  niontal  poverty  is  easily  supplierl,  "The  mind  of  the 
savage,"  says  Sir  John  Lubbock,  "like  that  of  the  child,  is  easily 
fatigued,  and  will  then  give  random  answers  to  spare  himself  the 
trouble  of  thought,"  Mr.  Galton  says  of  the  Damaras  that  they 
never  generalize,  and  "  a  Damara  who  knew  tho  road  perfectly 
from  A  to  B,  and  again  from  B  to  C,  would  have  no  idea  of  a 
straight  cut  from  A  to  C ;  he  has  no  map  of  the  country  in  his 
nund,  but  an  infinity  of  Irjoal  details." 

The  savage  and  childish  conceptions  of  quantity,  number, 
time,  and  space  show  striking  similarities  of  limitation  and  de- 


*  Tliif  htn>lT  uf  tlic  antiirnl  Inofniigc  of  the  deif-mutes  jiclia  Imponuit  coTTuburadoJU 
]r  paintj.     Thb  bu  bM^  atjl;  studied  by  Mr.  Tyliw  in  hU  e^ars  oo  Uceture  Lui- 
'irly  nititctry  of  Mankind ;  BW  eepffciallj'  page  M. 
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feet.  There  seems  to  be  considerable  evidence  that  very  primitiTfl 
peoples  do  not  count  above  four  or  five,  all  quantity  above  that 
being  simply  an  indofinito  many,    Mr.  Galton  has  given  so  strik- 

mathematical,  that  one  can  not  forbear  citing  it  in  detail :  "  In| 


ing  and  graphic  an  account  of  a  Damava's  couilict  with  niatten 

b  mathematical,  that  one  can  not  forbear  citing  it  in  detail :  "  Ii^ 
practice,  whatever  tliey  may  possosa  in  tlitiir  language,  th43y  cer- 
tainly use  uo  numeral  greater  than  three.    When  they  wiub  to 


taiulyuse  uo  numeral  greater  than  three.    When  they  nmu  h#^ 
express  four,  they  take  to  their  fingers,  which  are  to  them  a^| 
formidable  instruments  of  calculation  as  a  sliding  rule  is  tcj  an^f 
English  aciiool-boy.    They  puzzle  very  much  after  five,  because™ 
no  spare  hand  remains  to  grasp  and  secure  the  fingers  that  are 
re<iuirod  for  units.    Yet  they  seldom  lose  oxen ;  the  way  in  which 
they  discover  the  loss  of  one  is  not  by  the  number  of  the  henl 
being  diminished,  but  by  the  absence  of  a  face  they  know.  When 
bartering  is  going  on  each  sheep  must  be  paid  for  separately. 
Thus,  suppose  two  sticks  of  tobacco  to  be  the  rate  of  exchange  for 
one  sheep,  it  would  sorely  puzzle  a  Damara  to  take  two  shoep  and 
give  him  four  sticks.    I  have  done  so,  and  seen  a  man  put  two  o^h 
tho  sticks  &x>art,  and  take  a  sight  over  them  at  one  of  tho  sheepi 
he  was  about  to  sell.    Having  satisfied  himself  that  ono  was  hon- 
estly jmid  for,  and  finding  to  his  surprise  that  exat^tly  two  sticks 
remained  in  hand  to  settle  the  account  for  the  other  sheep,  he 
would  be  afflicted  with  doubts ;  the  transaction  seemed  to  come 
out  too  *  pat '  to  be  correct,  and  ho  would  refer  back  to  the  first 
couple  of  sticks;  and  then  his  mind  got  hazy  and  confused* 
and  wandered  from  one  sheep  to  the  other,  and  he  broke  off  the 
transoctiou  until  two  sticks  were  put  into  his  hand  and  one  shepp 
driven  away,  and  then  tlie  other  two  sticks  given  him,  and  the 
second  sheep  driven  away.  .  ,  . 

"  Once  while  1  watched  a  Damara  floundering  hopelessly  in  a 
calculation  on  one  side  of  me,  I  observed  Dinah,  my  spaniel, 
equally  enibarrasswl  on  tho  other.  She  was  overlooking  half  a 
dozen  of  her  new-born  puppies  which  had  been  removed  two  or 
three  times  from  her,  and  her  anxiety  was  excessive  as  she  tried 
to  find  out  if  they  were  all  presont,  or  if  any  were  still  missin^^ 
She  kept  puzzling  and  runuing  her  eyes  over  them  backward  aud^ 
forward,  but  could  not  satisfy  herself.  She  evidently  had  a  vag 
notion  of  counting,  but  tho  figure  was  too  large  for  her  brail 
Taking  the  two  as  they  stooti,  dog  und  Damara,  thu  comparison 
reflected  no  great  honor  on  the  man." 

Of  corresponding  difficulties  iu  children  it  wuuhl  doubtless 
poBsible  to  collect  considerable  evidence.    Prof.  Pi-eyer,  in 
painstaking  study  of  his  infant  son,  found  that  the  child  woi 
miss  one  of  his  set  of  nine-pins  when  ten  months  old,  but  so  1a| 
aa  the  twenty -seventh  month  he  failed  to  t^uch  the  child  the 
fcrence  between  nambors  from  one  to  five;  and  two  months  \ 
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I  three  matches  were  not  distinguished  from  four  matches,  and 
rtoo  much  "and  "too  little  "were  confounded  in  the  same  way 
fcs  "five  and  two."    Children's  notions  of  time  are  efjuaUy  defect- 
ive.   M.  Perez  mentions  a  child  describing  a  year  as  "  many,  many, 
many  to-morrows,"  which  expression  is  doubtless  as  exact  as  the 
■underlying  ide^.    The  same  child  could  not  be  taught  the  differ- 
Hence  between  '*  yesterday  "  and  "  the  day  before  yesterday."    In  a 
HBtatistical  research  it  was  found  that,  of  children  ready  to  begin 
their  school  life,  eight  per  cent  did  not  com])rehend  the  meaning 
of  ihreef  seventeen  i)er  cent  of  four,  and  twenty-eight  per  cent  of 
iive. 

The  similarities  between  the  ment.al  processes  of  child  and 
savage  are  far  from  being  exhausted  by  this  sketchy  enumeration ; 
Bit  may  indeed  be  maintaiuei]  that  the  most  interesting  and  charac* 
teristic  have  not  yet  been  mentioned — those  that  depend  upon 
similarities  of  imagination  and  general  mental  development, 
JBoth  savage  and  child  are  ignorant  of  the  laws  of  Nature,  and  the 
;>ftrt  that  is  taken  by  science  and  knowledge  among  the  civilized 
'and  adult  is  in  them  filled  by  a  vivid  imagination, substituting 
faint  and  fanciful  analogies  for  logic,  and  flourishing  upon  a 
naive  credulity.  Consider  what  a  large  part  chance  and  luck, 
which  have  been  aptly  termed  the  measure  of  our  ignorance,  play 
in  the  lives  of  savages  and  children.  To  the  savage  au  appeal  to 
chance  takes  place  upon  every  occasion,  and  the  issue  is  regarded 
as  the  expression  of  a  powerful  force ;  the  same  grade  of  concepts 
have  a  most  tenacious  hold  upon  children.  What  boy  has  not 
carried  an  odd  stone,  or  an  old  penny,  or  a  pet  marble,  for 
*Mucfc"  ?  To  what  boy  would  not  the  reasoning  of  the  Indian 
who  prefers  "  a  hook  that  has  caught  a  big  fish  to  a  handful  that 
have  never  been  tried,"  not  seem  natural  and  valid;  although  he 
might  not  go  so  far  as  the  Bushmen, "  who  despite  an  arrow  that 
has  once  failed  of  its  mark,"  and  so  rather  make  new  ones  than 
'  collect  those  that  have  missed  ?  How  many  childish  superstitions 
are  base<l  upon  a  tracing  of  cause  and  effect  with  no  stronger 
evidence  than  that  of  the  people  whose  chief  died  after  breaking 
off  the  anchor  of  a  stranded  ve.9sel,  and  who  accordingly  bowed  to 
the  anchor,  trying  to  appease  its  revenge !  "When  a  boy  tosses  a 
second  penny  after  one  that  is  lost  in  order  to  find  it,  perhaps  re- 
peating a  formula  in  so  doing,  or  when  he  takes  care  not  to  step 
on  the  cracks  between  paving-stones  in  going  to  school  for  fear  of 
failing  in  his  lessons,  he  is  actuated  by  a  train  of  thought  easily 
paralleled  among  almost  any  primitive  people.  When  the  Malays 
eat  tiger, "  to  acquire  the  sagacity  as  well  as  the  cunning  of  that 
^-  unimal,"  or  the  Dyaka  refuse  to  eat  deer  for  foar  of  becoming 
Hfuint-heartod,  or  the  Caribs  eschew  pigs  and  tortoises  for  fear  of 
'      having  their  eyes  grow  small,  "  the  idea  may  seem  absurd  to  us." 
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says  Sir  John  Lubbock, "  but  not  so  to  children.    I  have  myse 
hoard  a  little  girl  say  to  hor  brotlier,  *  If  you  eat  so  much  goos 
you  will  be  quite  silly/  and  there  are  perhaps  few  children  to" 
whom  the  iiitiuction  would  not  seem  perfectly  legitimate." 

Consider  furthermore  the  world  of  fablo  and  fairies,  in  which 
children  live  and  move,  in  which  no  laws  are  adhered  to  or  trans- 
gressed, in  which  nothing  is  impossible  and  nothing  expected,  and 
we  are  in  quite  the  same  atmosphere  as  tiiat  in  which  savage  myth 
and  belief  Huurish  and  multiply.  Many  such  myths  are  doubt- 
lees  earnest  attempts  at  explaining  natural  phenomena,  and  we 
can  not  but  be  struck  with  the  fact  that  the  childish  attention  is 
fipuutaneously  directed  to  the  same  kind  of  problems,  and  often 
gives  them  very  similar  answers.  The  same  mental  tendency 
invests  inanimate  objects  with  mysterious  powers  and  creates  the 
belief  in  fetiches,  in  some  occult  connection  lietwoen  a  force, 
power,  or  demon,  and  something  that  is  regarded  as  its  repre- 
sentative. The  savage  mind  requires  some  concrete  object  upon 
which  to  hang  the  epithets  and  work  the  spells;  no  matter  by 
what  far-fetched  analogy  the  two  are  regarded  as  connected,  the 
fetich  serves  as  a  substitute  of  a  more  abstract  notion,  too  vague 
for  the  savage^B  weak  mind  to  retain.  The  name,  the  image,  the 
shadow,  the  picture,  a  part  of  the  person  or  dress  thus  acquire 
a  peculiar  relation  to  the  person  or  object  in  question,  and  we 
meet  with  names  that  are  tabooed,  sorcery  with  a  man's  shadow 
or  lock  of  hair,  the  dread  of  having  one's  picture  taken,  and 
the  like.  Analogies  to  these  procedures  among  children  could 
doubtless  be  tracetl  had  we  a  pertinent  collection  of  their  spon- 
taneous sayings  and  doings.  In  the  absence  of  such  I  must  refer 
to  the  childish  habit  of  talking  to  animals  and  obtaining  an- 
swers from  them,  to  their  unquestioning  faith  in  the  personifi- 
cations of  fablu,  to  the  fact  that  of  forty-eight  children  questioned 
by  Dr.  Stanley  Hall  *'  twenty  believed  sun,  moon,  and  stars  to 
live,  fifteen  thought  a  doll  and  sixteen  thought  flowers  would 
suffer  pain  if  burned";  or  again,  to  the  early  and  marked  de- 
velopment of  the  dramatic  uistinct,  that  transforms  everything 
and  everybody  into  something  else,  and  invests  prosaic  objects 
with  an  endless  variety  of  qualities  and  histories.  This  is  the 
function  of  toys ;  they  form  the  lay  figures  upon  which  the  child's 
imagination  can  weave  and  drape  its  fancies;  and  the  doll, 
whether  as  some  believe  a  direct  descendant  of  the  old-time  fetich 
or  not,  is  certainly  related  to  it  psychologically.  The  real  and 
the  ideal,  the  world  of  fact  and  the  world  of  fiction,  are  divided  in 
the  mind  of  savage  and  of  child  by  no  definite  boundaries,  and 
are  constantly  confused. 

We  may  linger  a  moment  longer  in  our  comparison  of  the^ 
childhood  of  the  race  and  of  the  individual,  to  notice  the  poss^ 
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bility  of  tracing  similarities  between  the  spontaneous  attempts  of 
children  to  imitate  the  social  conditions  under  which  their  elders 
live,  and  the  actual  history  of  social  and  political  institutions. 
Two  striking  illustrations  of  this  have  been  recorded.  Dr,  Stan- 
ley Hall  has  described  the  evolution  of  a  sand-pile  into  a  farming 
community,  under  the  promptings  of  the  organizing  play  instinct 
of  some  New  England  boys.  Farms,  roads,  houses,  barns,  men, 
women,  cattle,  tools,  and  so  on,  were  fashioned,  and  in  their  growth 
we  find  mimicked  the  evolution  of  human  industry,  the  problems 
of  social  life,  the  distribution  of  wealth,  the  invention  of  money, 
the  fluctuation  of  prices,  the  tendencies  that  make  the  monopolist 
and  the  socialist.  And  yet  it  is  distinctly  play ;  the  wooden  farm- 
ers of  the  community  being  not  unlike  dolls,  though  possessing  a 
personality  with  curiously  real  relations  to  the  boys  themselves. 
A  more  valuable  illustration,  because  less  of  play  and  more  of 
reality,  is  shown  by  the  governmental  and  social  regulations  of 
the  boys  of  the  McDonough  School  near  Baltimore,  the  descrip- 
tion of  which  we  owe  to  Mr.  John  Johnson.  These  boys  roamed 
over  eight  hundred  acres  of  land  full  of  objects  arousing  a  boy's 
desires  and  curiosity,  such  as  birds*  eggs  and  nests,  rabbits,  and 
nuts  of  all  kinds.  From  an  original  common  ownership  in  the 
land  a  few  boys,  by  extra  exertion  and  improvements,  gained 
privileges  over  certain  portions  of  it;  and  step  by  step  as  the 
number  of  boys  increased,  and  the  desirability  of  various  bits  of 
land  was  more  clearly  recognized,  unwritten  laws  grew  up,  ju- 
dicial procedure  was  inaugurated,  testamentary  power  gi>anted ; 
money,  which  took  the  form  of  "  butter  "  and  school  credits,  intro- 
duced ;  and  the  intricacies  of  speculation,  fluctuation  of  values, 
attempts  at  the  redistribution  of  the  soil,  conservatism  and  liberal- 
ism gradually  appeared  as  problems,  and  were  solved  in  some  sat- 
isfactory way.  These  and  other  phases  of  social  and  political 
movements  had  as  intense  a  reality  as  in  actual  life,  and  in  them 
Mr.  Johnson  finds  many  and  striking  analogies  to  the  history  of 
social  and  political  institutions. 

One  further  aspect  of  our  train  of  thought  deserves  a  moment's 
consideration,  and  this  is  the  analogy  between  primitive  mental 
traits  and  those  appearing  in  the  decay  of  mind,  in  arrested  men- 
tal development,  in  hypnotism,  and  in  other  somewhat  unusual 
and  morbid  psychic  conditions.  In  the  waning  of  mental  powers 
we  observe  a  remarkable  law,  by  which  the  latest,  least  firm  ac- 
quisitions are  first  lost,  and  the  older,  more  deeply  impressed,  more 
primitive  manifestations  are  longest  retained.  We  thus  possess 
an  additional  method  of  corroborating  the  various  deductions 
above  drawn,  and  in  a  sense  truer  than  at  first  appears  we  have  a 
"  second  childhood  "  the  inverse  of  the  first.  To  give  a  single  in- 
stance where  a  detailed  study  would  alone  do  justice,  many  of  the 


th  of 
order  in  diaeasea  of  lan^age.  In  such  disease  the  syntactical 
g;uage  is  lost  6rnt,  the  more  primitive  gesture  language  is  retnin^ 
to  the  l«sl ;  &nt\  Prof.  Preyor  has  shown  in  full  dL-tail  the  strikir 
finnilarity  Wlween  the  various  dofects  and  impairments  of  lan- 
gnAge,  and  the  stages  of  it£  acquisition  in  children.  In  the  ar- 
rested derelnpmeot  of  idiots  we  may  ohnerve  a  bIow  and  gradual 
growth  of  faculties  which  in  their  normal  rapid  growth  are  so 
•    '  -iffly  interwoven  as  to  make  accurate  analysis  an  €»xc 

!:._,.,.  ..ificuJi  task.  Again,  we  have  continued  in  idiots  tra| 
Appearing  in  cept«in  stages  of  child  growth,  but  later  outgrow 
as,  for  example,  a  t<'nacious  but  mechanical  mi'mory,  a  dolight 
striking  sewie-impressions,  an  accurate  mimicking  of  surroundii 
noises,  a  lore  of  teasing  and  torturing  animals,  and  the  like. 
Finally,  in  hypnotiFm,  in  which  condition  we  have  a  withdruii 
of  control  by  higher  centers,  a  reduction  to  a  more  primitive  grs 
of  mentality,  we  see  analogies  to  childish  traits ;  the  vivid  imagi- 
nation,  the  complete  absorption  of  the  mind  of  the  subject  in  the 
one  suggest^MJ  act  or  object,  his  ready  suggestibility,  his  keen  per- 
ception and  accurate  mimicry,  may  perhaps  indicate  the  lino  of 
thought  here  pertinent.  Any  and  all  such  analogies  may  be  easil 
carried  too  far,  but  essential  and  significant  points  of  commuui^ 
may  be  traced  without  falling  into  this  error. 

I  have  thus  attempted  to  load  the  way  through  some  of  the  fieW 
in  which  mfnlem  psychologists  have  reaped  a  valuable  harvest, 
and  frcjin  which  they  expect  a  t*till  richer  fr\utago  as  the  result  of 
a  more  thorough  cultivation.  To  such  of  my  readers  as  may  fe 
that  they  have  been  hurried  over  the  ground  and  allowed  glim| 
whi-n  protracted  study  would  alono  suffice,  I  can  only  offer  th€ 
excuse  of  the  professional  guide,  that  there  was  much  to  show  in 
a  limited  time.  Those  who  may  fool  that  they  have  been  asked  to_ 
consider  things  quite  trinal  and  familiar,  must  tnko  comfort  in '. 
Bagohot's  words  that  ".small  things  are  the  miniatures  of  greater 
and  that  my  purpose  has  been  accomplished  if  I  have  succeeded ; 
freshening  "  their  minds  by  object-lessons  from  what  they  knov 
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THE  SYNTHESIS  OF  LIVING  BEINGS. 

By  M.  ABMAND  8ABATIEB. 

IF  it  is  true  that  crude  or  dead  matter  and  living  matter  are  not 
separated  by  any  impassable  gulf,  it  seems  reasonable  to  think 
that  the  resources  of  our  laboratories,  of  which  the  power  is  in- 
creasing every  day,  will  be  able  at  some  time  to  prove  themselves 
capable  of  producing  living  matter  from  mineral.  I  purpose  to  dis- 
cuss the  legitimacy  of  this  hop©,  taking  into  the  account  the  results 
that  have  been  already  obtained,  and  appreciating  the  value  of  the 
objections  that  are  opposed  to  it.  It  has  long  been  supposed  that 
the  very  complex  substances  that  are  the  basis  of  living  beings 
(plants  and  animals)  could  not  be  reproduced  in  laboratories  by 
the  simple  combination  of  the  forces  which  the  chemist  employs, 
and  which  reside  in  dead  matter.  "  Vital  force  only,"  Gerhardt 
has  said,  "  operates  by  synthesis  and  reconstructs  the  edifice  that 
has  been  beaten  down  by  chemical  forces  " ;  and  Pasteur  says,  "  We 
have  not  yet  realized  the  production  of  a  dissymmetrical  body 
by  the  aid  of  compounds  that  are  not  so."  These  words  of  two 
illustrious  chemists  have  met  in  modem  labors  a  denial  which  is 
becoming  every  day  more  emphatic.  Chemistry  has  entered  upon 
the  road  of  the  synthesis  of  organic  compounds,  and  has  recently 
made  a  remarkable  step,  and  has  gone  beyond  a  point  which  had 
been  considered  impassable. 

Wohler  made  the  first  synthesis  in  1828,  and  obtained  urea 
through  the  reaction  of  ammonia  on  cyanic  acid.  By  taking  sim- 
ple bodies  as  the  point  of  departure,  we  have  been  able  to  repro- 
duce the  carburets  of  hydrogen  and  formic  acid;  from  the  car- 
burets we  have  gone  up  to  the  alcohols  and  to  all  their  derivatives.* 
Berthelot  produced  alcohol  by  bringing  together  the  gaseous  body 
ethylene  and  sulphuric  acid.  The  product  of  this  reaction,  de- 
composed by  water,  furnished  alcohol.  Wurtz  obtained  the  syn- 
thesis of  alcohol  in  another  way.  He  subjected  aldehyde  to  the 
action  of  nascent  hydrogen,  and  alcohol  was  produced  by  the  di- 
rect fixation  of  the  hydrogen.  As  my  colleague,  M.  Oeschner  de 
Coninck,  has  remarked  to  me,  this  synthesis  is  of  particular  inter- 
est from  the  biological  point  of  view,  with  which  I  am  especially 
occupied ;  for  everything  tends  to  prove  that  this  is  the  way  alco- 
hol is  produced  in  plants.  We  are  then  in  the  presence  of  a  case 
where  the  forces  of  the  laboratory  follow,  for  a  given  end,  the 
same  course  as  the  forces  of  living  Nature. 

A  considerable  number  of  alkaloids  of  vegetable  origin  have 
been  obtained  directly  by  synthesis.    M.  Oeschner  de  Coninck,  ap- 

*  ^  Mwh—Urgar,  Cliiinie  tppliquSe  It  U  physioli^e  aninule,  etc    Paris,  18M. 
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plying  a  special  process  of  liydrogenization  to  tlio  alkaloids  of  the 
peridic  series,  bas  pointed  out  a  process  of  synthesis  uf  the  vol  a-  , 
tilo  vegetable  alkaloids.  Ho  has  obtainod  an  alkaloid  preseutiiig^J 
the  same  composition  as  cicutine,  differing  from  it  only  in  a  fei^^ 
physical  and  chemical  properties,  but  possessing  the  same  toxic 
actioQ  as  the  alkaloid  of  the  hemlock. 

Those  results,  and  others,  were  of  a  nature  to  cause  hopes 
rise ;  but  still  the  synthesis  of  the  sugars,  and  of  the  protoic  sub- 
stances which  are  the  essential  basis  of  protoplasm,  seemed  to  defy 
the  efforts  of  chemists.  j 

To  give  an  idea  of  the  manner  in  which  these  results  wer^fl 
regarded  only  yesterday  by  the  partisans  of  the  special,  irre- 
ducible character  of  life,  I  quote  a  few  lines  from  a  book  recently 
puldished  (1886)  by  M.  Denys  Cochin,  under  the  title  Evolution 
et  la  Vie.  After  having  reooguizod  that  modern  chemistry  en- 
tered with  Wohler  and  Herthelot  into  the  way  of  syntliesis;  that 
it  had  made  the  synthesis  of  iireu,  formic  acid,  and  ethylic  alcohol; 
that  these  results  had  been  for  a  long  time  regarded  as  contradic- 
tions of  the  laws  of  mineral  matter  ami  as  impossibilities;  and  that, 
cousociuently,  science  has  imitated  some  of  the  works  of  Nature, 
M.  Deuys  Cochin  adds  (page  20S) :  "  These  are  arguments  of 
which  it  would  bo  wrong  to  exaggerate  the  weight.  It  is  enough, 
to  show  this,  to  recall  roughly  tlie  facts  on  which  the  discussion 
bears.  Organic  matter,  vegetable  or  animal,  is  formed  of  very 
complex  substances.  The  most  complex,  those  which  we  may  re- 
gard as  the  superior  products  of  the  synthesis  performed  by  life, 
are  the  sugars  and  the  albumens.  Tliese  superior  products  are 
subjected  during  life  to  a  slow  combustion,  which  is  fed  by  every 
effort  and  every  expenditure  of  energy.  The  complex  albumens 
are  split  and  transformed  into  simpler  albumens;  the  simplest  of 
all  is  urea,  a  product  of  secretion,  the  waste  of  vital  combustion ; 
and  uroa  itself  splits  into  water  and  carbonate  of  ammonia.  Or- 
ganic matter  thus  returns  to  the  mineral  world.  The  sugars  un- 
dergo a  series  of  similar  combustions  and  end  by  giving  carbonic 
acid  and  water.  .  .  .  Now,  the  products  of  which  chemistry  per- 
forms the  synthesis  are  always  products  of  combustion,  wastes 
of  living  matter,  like  alcohol,  urea,  and  formic  acid.  They  are 
never  albumens  of  complex  formula,  not  even  sugars,  the  most 
perfect  products  of  vital  synthesis. 

'*  Is  tliere  a  line  between  superior  and  inferior  organic  procl- 
ucts  't  Is  thei*e  a  characteristic  that  permits  us  to  separate  be- 
tween them  ?  Superior  organic  products  are  endowed  with  a 
curious  power.  Dis.solve<l  in  water  and  traversed  by  a  ray  of 
polarized  light,  they  cause  the  plane  of  polarization  to  turn  ut 
certain  angle  to  the  right  or  the  left.  There  is  an  unforeseen 
lation  between  this  power  of  dissolved  bodies  and  their  crystallii 
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There  exist  riffht  crystals  and  left  crystals  similar  to  oue 

;othor  as  tho  right  hand  is  to  ilio  loft,  but  which  can  not  he  laid 

iTer  one  another ;  the  ilirection  of  the  deviation  of  polarized  light 

rresponds  with  the  dirw^tion  of  the  crystalline  form.    It  must  bo 

pposed  that,  after  the  solution  of  a  right  or  left  body,  its  sepa- 

nted  molecules  are  still  disiiiynimetrical.    Of  like  character  are  the 

separate  steps  of  a  winding  stairway;  their  form  tells  whether  the 

stairs  turned  to  the  right  or  the  left.    Now,  all  superior  organic 

bodies — the  albumens,  the  sugars,  dextrin, and  ctiUulose — are  what 

we  call  active  bodies,  endowed  with  the  power  of  turning  the 

plane  of  polarized  light  to  the  right  or  the  left;  and  never  by  any 

Brtifice  of  the  laboratory  lias  it  bfjon  possible  to  prepare  directly  a 

right  body  or  a  left  body.    In  spite  of  the  synthesis  of  alcohol 

urea,  and  formic  acid,  we  still  have  a  right  to  say  organic  matter 

I       18  not  fabricated  outside  of  the  living  being.     The  work  of  life 

L  caa  not  be  counterfeited.     Wo  can  not  artiGcially   provoke  the 

^t  formation  of  a  ceil ;  we  can  no  more  reproduce  the  materials  of 

^^nUch  it  is  made.    The  substances  we  havp  been  able  to  reproduce 

^Hn  only  the   waste  of  life  returning  toward  inert  matter,  and 

already  nearly  mineral." 

The  analysis  of  these  few  pages  can  be  summarized  by  saying 
that  the  synthesis  of  ail  tl>o  products  of  lifi>,  without  exception, 
*«i>  long  regarded  as  a  contradiction  to  the  laws  of  mineral  matter 
W(I  as  an  impossibility.    Yet  chemistry  has  performed  the  syn- 
thesis of  some  products  of  life — urea,  formic  acid,  othylic  alcohol, 
etc.    But  the  authors  of  the  challenge  do  not  acknowledge  them- 
wlves  beaten ;  they  have  simply  drawn  back  and  circumscribed 
the  field  of  their  defeat.     "  Yes/'  they  say,  "  wo  ackuowle<ige  that 
fbemistry  luus  been  able  to  perform  the  synthesis  of  some  prod- 
'      acta  of  life;  but  they  are  inferior  products,  refuse.    It  has  still 
been  never  able  to  prepare  directly  the  superior  products  like 
albumen  and  the  sugars.    Wo  can  not  counterfeit  the  work  of 

flife." 
The  reailer  has  been  able  to  view  and  measure  the  motion  of 
retreat.  We  can,  with  u  little  kindliness,  regard  it  as  having 
been  perf<trmyd  in  good  order.  But  we  can  also,  with  entire  im- 
partiality, see  in  it  the  first  steps  of  a  backward  march  which  will 
end  in  a  rout.  W^o  cjlu  indeed  say  that  the  rout  has  jilready  be- 
un.  In  fact,  the  reputed  impassable  has  just  been  partly  passed, 
nd  syntheses  characterized  as  impossible  have  been  iu  large  part 
ized. 
he  synthesis  of  the  most  important  of  the  series  of  sugars  is 
ow  an  accomplisln^d  fact.  The  researches  which  have  permitted 
e  realization  of  this  immense  advance  in  organic  chemistry,  and 
rhich  are  the  work  of  M.  Fischer  and  his  pupils,  have  led  to  a 
very  uf  great  importance.    In  the  series  of  sugars  we  met^ 
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1  iscimory  ide'ntlcal  with  thai  of  malic  jiml  tai'tario  ixi 
'  —  ihp  biigar^  present  a  nglit  isurnery,  a  luft  iw-mitTj*,  an^ 

isomery  inactive  by  compensation,  and  a  splitting  into  t^ 
lugars,  one  riRht  and  the  other  left.    This  is  pxactly  what  w| 
havt*  witnpsftfd  in  right  and  left  tartaric  acids,  the  union  of  whit 
constitutes  paratartaric  acid,  inactive  by  compensation.    It  is  n<: 
nseless  to  insist  \\\K>n  this  reetunb lance,  and  to  remark  that  tl 
reactions  which  have  permittoil  us  to  effect  tho  synlht'siw  of  th] 
principal  sugars  are  of  a  purely  chemical  character,  and  that  tht 
demonstrate  that  the  chemist  can  reproduce  substances  ondowc! 
with  the  rotatorj*  power  and  aside  from  all  intervention  of  lif^j 
The  sugars,  reproduced  by  synthesis,  remain  proteic  or  allmminoi 
substances.    Here,  again,  the  prophets  of  vital  force  are  fouii{ 
wanting. 

M.  Grimi^ux  in  IXSS  had  prepared  synthetically,  by  the  notic 
of  oxyciiloride  of  phosphorus  upon  a  mixture  of  leucine  at 
tyrosiue,  and  further  treatment  with  NHj  (ammomB)»an  anio^ 
phous,  colloid  substnnce,  offering  somo  of  the  characteristic  reafl 
tions  of  albumen:  precii>itation  on  ebullition,  the  xanthoprot-oi 
reaction,  the  reaction  of  Millon,  and  the  biuret  reaction  (soda  at 
ealphafe  of  cop]>er).     But  M.  Schuty.onbergor  Iibh  just  made 
considerable  st^p  in  the  synthesis  of  those  substances.     A  iittte 
the  Comptes  renduJi  of  the  Institute  of  Jannary  SC,  1S91,  expos 
the  results  of  a  successful  experiment  in  the  synthesis  of  a  prd 
teic  substance  presenting  all  the  physical  and  chomical  character 
istics  of  the  peptones. 

An  extended  series  of  researches  on  the  products  resulting  froi 
the  decomposition  by  hydration  of  proteic  substances,  albuminoi 
or  other,  under  the  influence  of  alkalies  (baryta),  have  led 
Schutzonberger  to  attempt  the  synthesis  of  a  proteic  substano^ 
starting  from  the  simjile  terms  of  its  decomposition  by  hydration 
Aiter  numerous  fruitless  attempts  ho  succeeded  in  forming 
nitrogenous  compound,  which  by  its  characteristics  should 
placed  in  the  class  of  proteic  substances,  by  combining,  with  tl 
elimination   of  water,  the  ultimate  and   crystallizable  product 

I  arising  from  the  decomiKtsition  of  albumen  and  fibrin  under 
influence  of  baryta.    After  a  series  of  operations,  of  which  I  do  1 
recite  the   det^til,  Schutzenherger  nbtaincd  an  amorfdious  pr 
uct,  Bolultle  in  water,  priMMpitiible  by  alcohol  into  white,  (d»eR 
lamps.    The  body  thus  obtained  exhibited   great  ch.tracteriBt 
similarities  with   the  peptones.    Its  physical  characteristic 
chMmical  niactions,  and  itn  modificutions  under  the  indueuj 
Iw^t,  wertt  faithfully  like  those  of  proteic  substances,    A 
■■' ■     has  therefore  been  made  toward  synthesis  of  org 
-.  and  the  future  promises  still  more  complete  n*su| 
■    Tbe  chemist  has  then  bi«en  able  to  realize  the  coustruclioiT' 
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nost  of  the  complex  compounds   which  apjioar  oxclusively  re- 

UerveU  for  the  living  orgtinism.    These  compuuin.U  are  not  merely 

[products  of  spUttinK  or  oxidation,  wastes  of  life,  but  are  also 

compounds  like  those  which  constitute  the  suijerior  products  of 

life.    We  should  recognize  that  these  proilucts,  that  this  albumen 

obtained  by  synthesis,  while  having  the  same  elementary  com- 

jjosition  as  living  albumen  and  the  HJiiue  physical  and  chemical 

eliarsK'toriaties,  is  nevertheless  distinguished  from  it  by  a  very 

impnrtant  point :  it  does  not  exhibit  the  characteristic  phenomena 

of  life.    It  is  not  capable  of  performing  the  part  of  u  leaveu,  and 

'Las  not  the  instability  of  living  albumen.      We  have  for  the 

moment  established  only  one  thing:  that  the  chemist  is  capable 

of  cre.iting,  by  diroct  synthesis,  the  most  characteristic  compcjunds 

I  and  the  highest  products  of  life. 

Will  chemistry  ever  be  able  to  produce  living  albumen  ca- 
llable of  actively  |>erforming  the  jmrt  of  a  leaven,  and  endowed 
[with  sufficient  instability  to  go  through  all  the  modifications  that 
permit  the  combustions,  splittings,  and  demolitions  that  lead  to 
disafiHimilatJon  and  excretion?  It  seems  tome  that  we  are  i>er- 
[znitted  to  hope  for  it.  But  within  what  limits  will  this  power 
[of  the  chemist  l>e  included?  Will  he  ever  be  able  to  make  a 
[lining  being  ?  Will  ho  succeo<l  in  making  even  a  simple  ccll»n 
|j<rain  of  starch,  a  muscular  6ber,  or  any  shapely  and  differon- 
{tiated  elHmenr  ?  In  order  to  answer  these  queiitions,  we  must 
[dissipate  some  confusion  and  present  all  the  elements  of  the 
[problem. 

To  ask  the  chemist  to  make  directly  a  differentiated  being,  or 
jt'Veu  a  muscular  fiber,  a  nervous  cell,  a  grain  of  starch,  is  to  a.sk 
I  him  to  do  what  Nature  herself  has  probably  never  been  able  to  do, 
[and  what  it  is  prol)ably  imiTOssibie  to  realize.  Can  one  in  good 
I  fuith  exact  ."^o  much  ?  Is  it  not  enough  t-o  ask  tho  chemist  to  bo 
las  powerful  as  Kature  ?  The  question  is  then  reduced  to — Will 
[the  chemist  be  able  to  dn  what  Nature  has  done  ?  Let  us  see  what 
I  Nature  has  done,  looking  from  the  evolutionist's  point  of  view. 

If  the  living  form  of  matter  was  ever  born  by  virtue  of  the 

loction  of  natural  forces,  the  event  must  have  taken  place  in  ft 

Imcdium  the  conditions  of  which  diflfcred  from  the  existing  con- 

filitious  of  our  glolw;  for  such  fonnalion  of  natural  matter  does 

[jiot  soem  to  l>e  realized  among  us.   Under  these  special  conditions 

>f  tho  medium,  living  matter  must  have  appeared  in  the  most 

feimple,  the  umst  rndiinentary  condition,  for  beginnings  are  always 

[humble  and  little  ditftsrentiated.      We  can  conceive  nothing  of 

this  kind  mora  simple  than  droplets,  more  or  less  minute,  of  a 

'hlo  with  albumen  or  protoplasm — tbat  is,  a 

ible  and  unstable  in  suflicient  degrees  for  a  cur- 

»ut  of  vital  exchanges  to  be  established  within  it.    The  droplets 
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live<].  increased  in  vulunit^  and  multiplied  by  diviHion, 
the  vital  excliauges  could  not  Le  efDcaciouB  and  ])roperly  rej 
Jated  except  on  condition  that  the  mnss  horo  a  well-dottTmine 
proportion  to  the  surface.     If  the  mass  hucanuj  too  groat,  \X 
surface  would  bocouie  iusufficiout,  tlio  mass  increasing  in  prop<^ij 
tion  to  the  cube  of  the  radius,  and  the  surface  in  proportion  onlj 
to  tlip  squaro  of  the  same  radius. 

The  little  protoplasmic  massi's  created  under  Apeoial  conditior 
of  the  medium  would  continue  in  that  medium  as  long  aa  it  rd 
mained  the  samp.  Hut  tliis  medium  bwomes  modified,  bocaus 
it  ceases  to  be  what  it  wa.s — a  fact  dearly  eslablished  by  ffooh.)jK 
and  ]>aleontology — and  we  may  presume  that  Iho  niodificatioi 
were  ma<le  slowly  and  progressively.  The  little  proloidasmi 
masses  would  also  modify  Iheinsclves  and  adapt  thprnselvea 
the  conditions  creat€Kl  around  them.  The  medium  being  changed 
the  living  being  would  be  changed  too;  but,  the  medium  changtM^ 
the  conditions  that  had  permitted  the  direct  formation  of  livii 
matt^tr,  spontiineous  or  heterogeneous  variation,  would  also  ha\ 
vanished,  The  new  medium  would  then  be  such  that  the  littj 
living  masses  already  created  would  continue  to  live,  adaptii 
themselves  to  it,  but  that  new  living  masses  could  not  be  directlj 
formed  in  it. 

The  first  little  masses  born  on  the  whole  surface  of  the  glol 
unless  the  conditions  were  much  more  uniform  than  they  are 
now,  became  the  starting-point  of  successive  generations,  whirl 
obeying  the  law  of  progress  that  presides  over  evolution  and  auV 
jected  to  the  conditions  of  the  medium,  acquired  succpRsivelJ 
differentiations,  vpry  slow,  but  progressive,  which  determined 
the  homogeneous  mass  the  appearance  of  grannlationSj  localis 
lions,  limitt<d   condensations,  ]mrtitionings,   nHtworks,  etc.,  thfl 
mmie  of  the  homogeneous  droplet  a  mom  or   less  complicate 
organism.    Such  wore  the  very  slow  advances,  not  becoming  pe^ 
oeptiblo  till  after  very  long  periods  and  through  millions  of  i 
cessive  generations.    The  nucleus  of  the  cell,  the  muscular  fil 
the  nervous  cell,  the  grain  of  starch,  the  fatty  globule,  the  seer 
tory  cell,  i>tc.,werB  not  formed  by  Nature  at  the  firnl  8trt>kp.  Thfl 
are  probably  the  result  of  work  performiHl  during  milHon.s 
years  and  through  milliai'ds  of  generations.    Those  inillinrdp 
gonernlions  of  living  droplets  or  living  cells  havv  therefore  1> 
&«  many  little  laboratories,  in  each  of  which  has  been  elalwrat 
perfootcd,  and    ilifferuutinted    the  muscular    tiVwr  or   grain 

I  starch.      Each   of  thesp  little   latntratories  h^is   brought  to  tW 
work  same  share  of  activity,  and  each  has  aildod  something 
the.l!  1. 

8":     .  .  .nple,  have  begun  by  producing  more  8t>*^> 

tentractile  particles  iu  the  bomugtmoous  protoplti«m ;  others  1 
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Rwuraulated  tlieso  particlos  in  parlioular  rc^nons.  This  eoncen- 
kration  is  pfTeotetl  very  slow]}%  very  progressively.  In  other 
Itiltorior  droplets,  these  rttpions  have  progressively  delimited  them- 
ifwlves;  lal«r  on,  the  tntitions  of  contraction  }invp  gradually  ori- 
lent<jd  themselveH  to  one  directiou  rather  than  anutht^r  ;  still  later, 
lihis  habitual  direction  of  alternate  coutractionB  and  elongations 
[lias  determined  the  formation  of  the  contractile  substance  into 
Itihrillfe  arranged  in  the  same  direction,  and  has  achieved  the  for- 
jination  of  mnscnlar  fibers;  and  so  on. 

Nature,  therefore,  has  not  accomplished  the  formation  of  dif- 
ferentiated elements  at  the  first «trake.    It  hjis  create*!  living  mat- 
|tGr,  simple  and  homogeneous ;  and  this  has  been  called,  thmugh 
In  considerable  series  of  ages  and  generations,  to  elaborate  the  dif- 
jferentiatcfl  elements  with  which  we  are  acquainted.    More  tlian 
ire  can  do  must  not  be  demanded  of  the  chemist.    Those  who 
:  him  to  create  directly  the  cell  and  muscular  fiber  infinitely  ex- 
the  absnrdity  of  the  persons  who  would  tell  the  miner,  whose 
business  is  limited  to  extracting  the  mineral,  to  make  an  lron>c1ad 
^vessel  with  his  ordinary  tools  and  methods.    He  could  supply  the 
mineral,  but  a  motallnrgisfc  would  be  needed,  with  furnaces,  re- 
^toi'ts,  and  reagents,  to  extract  the  cru<ie  metal  from  it.    After  him 
H  would  have  to  come,  to  conceive  and  draw  the  plau8,  the  founder, 
^Rmen  to  manipulate  the  rollers  and  the  hammers,  the  turners,  the 
^■polishers,  the  fitters,  and  the  huildera  proper,  all  of  whom  would 
^■ci^ntrihuto  in  .^iuccession  an<l  throng})  a  long  series  of  days  to  the 
^^preparation,  the  perfection,  and  the  starting  of  the  various  parts 
^^of  the  great  vessel ;  and  all  this  under  the  eye  and  direction  of 
the  engineer  who  has  conceived  the  plan  aTid  or<lcre<i  the  exotm- 
tion  of  the  work, and  provided  the  moans  of  carrying  it  into  effect 
In  like  manner  an  iimumerable  series  of  minute  workers  and 
minute  laboratories  have  contrihuteti,  in   conformity   with   the 

Iplan  of  the  Creator,  to  the  differentiation  of  muscular  fiber,  of  the 
fitarch-grain,  and  of  the  nervous  cell. 
What  can  be  expected  of  the  chemist  is  thus  well  defined  and 
imtliued:  it  is  t<>  create  simple  liviuK  matter — albumen  or  proto- 
^plasm— as  Nature  has  created  it.  We  are  authorized  to  believe 
^■that  lie  can  do  this  by  the  progress  that  has  been  recently  and 
^^  rapidly  made  in  organic  syntlipscs. 

We  havi*  remarked,  it  is  true,  that,  although  the  synthesis  of 
Ubumeu  baa  been  effected,  living  albumen,  active  like  that  of 
lowed  with  a  strong  leavening  power  and  nn  in- 
d  to  vital  changes,  has  not  been  produced.    It  is 
not  impossible,  as  Pfluger  believes,  that  non-living  and  active 
illn  !■-■  isomer? — that  is.  bodies  having  the  same  elementary 

[•oii  ,  ii,  and  differing  only  in  the  arrangement  of  the  atums 

\u  the  zDolecule. 
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Chemistry  has  alraady  given  proof  thut  it  is  eompptent  tn 
duce  iM>iucric  changes  in  a  couBiderublo  uumber  of  b(HiiuA  (as  ' 
have  Been  for  hyposulphite  of  soda) ;  and  nothing  permits  lis 
wrtify  that,  after  having  proiJucixi  non-living  allmmnn,  ii  ■wil 
not  ultimately  dnd  means  to  detonnine  in  it  the  isomeric  chan^ 
wliich  will  make  living  albumen  of  it.    It  is  proper  to  remarl 
besides,  that  life  itself  produces  two  isomeric  fctatos  of  albumcu 
one,  the  active  state  in  protoplasm  ;  and  the  other,  the  pauitivn 
inert  state  in  the  albumen  of  the  egg,  in  birds.    The  latter,  whinj 
is  destined  to  feed  the  erabryo,  may  be  preserved  intact  for  year 
and  show  itself  indifferent  to  oxygen,  whieh  can  neither  oxtdi'^e  i 
nor  contribiUe  to  its  breaking  up.    It  should  be  reiniirked, 
sides,  that  this  albumen,  deprived  of  the  leavening  i>owor,  is 
product  of  secretion  of  the  cells  <>i  the  oviduct— a  fact  whic 
comes  to  the  supi>ort  of  the  thoughts  I  have  exprosawl  ubovx? 
the  meclianism  of  excretion. 

To  create  simple  living  matter  the  chemist  may  follow  diffei 
ont  ways.  Ho  may  exactly  reproduce  the  conditions  of  the  ni« 
dium  which  have  favored  the  appearance  of  living  matter;  or, 
may  iiud  aew  conditions  that  will  lead  to  the  same  result,  by  pr^ 
ducing,  for  example,  the  isomeric  change  of  which  wo  have  ju^ 
apoken.  The  same  synthesis  may,  in  fact,  bo  produced  in  diffe^ 
ent  ways,  as  has  bueu  seen  in  the  case  of  alcohol.  Will  the  cbe 
ist  ever  realize  either  of  these  conditions  ?  "Who  can  say  perem; 
torily,  Xo  ?  The  creation  of  living  matter  by  ciieMii:?try  is  uc 
thei-efore,  a  priori  absolutely  impossible. 

But,  dupposing  these  conditions  realized,  will  the  chf^inia 
able  to  give  rise  to  parcels  of  living  matter  which,  like  the  fir 
created  at  the  origin  of  life  on  the  globe, can  become  the  starting 
point  for  successive  generations  and  for  a  now  evolution  in  tl: 
present  conditions  of  Nature  ?  It  seems  to  me  that  the  answer  ' 
this  question  must  he  negativo — for  the  reason  that  the  first  ct 
at4id  juircels  lived  and  were  propagated  tlirougli  ahing  series 
ages,  among  the  siLme  conditions  as  prevailed  at  their  birth ;  thti 
have  since  subsisted,  notwithstanding  the  modifications  of 
medium,  because  those  modifications,  slow  and  taking  long  sp 
of  time,  have  permitted  living  matter  to  modify  itself  slowly  an 
adapt  itself  to  the  new  conditions.  Tlie  question,  then, : 
to  nKking,  Will  the  chemist  who  shall  realize,  during  a  >■■■: 
tirao  and  within  a  limited  space,  the  conditions  that  formerly 
mdi*d  ovnr  tl^  '    dion  of  living  niatt(»r,  be  able  to  p 

them  during  ~         m  time  or  to  modify  thum  sluwly  en 
living  matter  to  haw t^i adapt  itself  and  enierintu useful  and  colj 
*..  '   '  ..  ■:'        ■    .d  Nature?    U  u  "  '      '] 

N  ii  ihi-i  result  of 

ogi'-iiUy  conclude  that  such  experiences  are  utterly  outside  of  ' 
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couditions  permitted  to  human  experience.  If,  then,  man  shall 
some  day  create  living  matter,  he  will  be  able  to  observe  it  during 
a  longer  or  shorter  time ;  he  will  be  able  to  study  it ;  but  it  will 
be  an  embryo,  the  development  of  which  can  not  be  completed,  on 
account  of  the  absence  of  suitable  conditions  of  the  medium. — 
TransloAed,  for  The  JPopvlar  Science  Monthly  from  the  Revue  Sci- 
eniijique. 


ECONOMICAL  TREES. 

Bt  FREDERICK  LE  ROY  SARGENT. 

THE  well-known  power  which  many  plants  possess  of  develop- 
ing adventitious  roots  from  almost  any  part,  when  placed 
under  favoring  conditions,  is  manifested  in  a  somewhat  extraor- 
dinary manner  by  several  trees  recently  brought  to  the  notice  of 
botanists. 

In  the  Bulletin  of  the  Torrey  Botanical  Club  for  August,  1891, 
the  present  writer  published  an  account  of  a  linden  growing  in 
Boston,  Mass.,  where  it  had  been  subjected  to  injury  from  horses 
gnawing  the  bark,  and  in  consequence  had  a  considerable  portion 
of  the  trunk  decayed,  as  shown  in  the  accompanying  sketch 
(Fig.  1).  At  the  edge  of  the  wound  the  cambium  had  formed 
a  callus,  and  from  a  point  in  this  living  tissue  there  proceeded 
several  vigorous  roots  which  penetrated  the  decaying  wood  in  all 
directions,  evidently  finding  a  rich  soil. 

Subsequent  issues  of  the  Bulletin  have  contained  descriptions 
of  several  other  examples  of  trees  exhibiting  a  similarly  economi- 
cal utilization  of  the  products  of  their  own  decay.  These  in- 
clude swamp  maples,  a  Norway  maple,  a  willow,  and  a  white 
mulberry.  In  an  English  paper  appeared  not  long  ago  an  account 
of  an  oak  which  had  "sustained  itself  for  years  by  a  mass  of 
roots  grown  into  its  own  trunk  I " 

In  one  of  the  swamp  maples  observed  by  L.  M.  Stabler,  at 
Great  Neck,  Long  Island,  the  primary  injury  apparently  resulted 
from  a  storm  which  split  and  twisted  the  trunk.  One  of  the  ad- 
ventitious roots,  "  at  least  two  inches  in  diameter,  started  as  high 
as  ten  feet  above  the  base  of  the  trunk,  and  passed  down  through 
the  decayed  portion  to  the  ground  "  (Fig.  2). 

The  Norway  maple,  described  by  W.  A.  Buckhout,  had  "a 
large  branch  split  off,  showing  that  the  splitting  had  started 
several  yeare  before,  that  the  margins  of  the  trunk  had  become 
well  calloused,  and  from  several  points  roots  had  extended  into  the 
cleft,  which  naturally  became  partially  filled  with  dust  and  decay- 
ing bark.  The  largest  root  was  an  inch  in  diameter,  divided  con- 
ndemhlj  aevr  the  low%r  end,  and  was  over  two  feet  long/' 
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Of  the  sniftll  white  mulberry  growing  on  tlit»  gtoiMi  i:^  of 
Dt'piirtmont  of  Agriculture  at  WafibinKtou,  Mr.  Sudworth  say^ 
"The  couditioDH  aro  essentially  the  enmp  as  those  noted  in  the 
case  of  the  linden,  except  that  tho   inuUwrry  is  perhaps  moi; 
Beriously  injured, a  oonsifh^rahle  portion  of  the  trunk  having  boe 
doslroyod   by  decay.     The   adventitious  roots  observed   sprinj 
from  the  free  border  of  a  longitudinal  crnrk  where  tho  tmr 
forks,  the  edges  of  the  wound  having  been  healed  for  some  timj 
while  tho  subsequent  decomposition  of  the  inner  layers  of  wo'>| 
formed  a  quantity  of   mold,  which,  lying  in  contact  with  tl 
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healed  horflers,  aoems  to  have  induced  the  growth  of  adventitif 
roots  from  one  «ide  into  the  decayed  mass.'*  • 

To  this  list  may  now  be  added  another  mulberry  (Fig.  3)  ol 
serv^e*!  by  thn  writ(*r  during  the  past  winter  in  Thomasville,  0| 
Its  owner,  Dr.  T.  S.  Hopkins,  .*jayB  of  it:  "1  have  liad  an  intimal 
acquaintance  with  this  grand  old  tree  for  thirty  years.  I  do  nd 
know  how  old  it  was  when  I  first  knew  it.  S«mic  fifteen  yea^ 
ago  it  was  uprooted  by  a  storm.  1  CBrefuUy  amputat«cl  its  lin:»|; 
ami  reerc)ct<Hl  itii  body.  It  lived  and  improved,  and  to-day  ivk\ 
nifchoB  AS  much  shade  a3  it  did  before  its  fall  and  the  swrpiral 
Mffition  madt3  ni'cessury  by  it."    In  point  of  size,  extent  of  doc 
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Till*  adventitious  roots  are  some  of  them  as 

III.    Tht»y  all  rnmify  through  th«  disintejp'flt- 

inj^  bnart  ut  the  tree,  and  this  longest  of  them  appear  to  reach 
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the  earth.  Besides  saving  from  waste  the  products  of  decay, 
these  roots  must  add  consideraVjle  strength  to  the  weakened 
trunk.  This  feature  is  perhaps  all  the  more  significant  in  view  of 
the  mulberry^s  near  kinship  with  the  banyan  tree,  which  makes 
such  wonderful  mcrhanical  nso  of  aL-rial  roots. 

With  regard  to  the  way  in  which  such  economizing  roots 
originate,  and  their  physiological  significance,  it  seems  clear,  aa 
Mr.  Sudworth  has  suggested,  that  the  conditions  necessary  for 
their  production  are  essentially  the  same  as  those  favoring  root- 
production  in  cuttings  and  layered  branches.  That  is  to  say, 
given  a  vignrous  cambium  or  similar  formative  tissue,  near  a 
more  or  less  injured  region, the  presence  of  moisture  for  a  certain 
period,  and  a  congenial  soil,  then  adventitious  roots  maybe  ex- 
pected to  appear.  That  in  all  the  cases  above  cited  these  condi- 
tions were  most  prohtibly  present  antecedent  to  the  appearance  of 
the  roots  seems  surely  to  be  a  fair  inference  from  all  we  know 
regarding  them. 

When,  as  in  Mr.  Buekhout's  maple,  there  is  opportunity  for 
dust,  etc.,  to  accumulate  in  a  small  cleft  near  the  callus,  before 
total  separation  of  the  limb,  the  conditions  are  practically  the 
same  as  in  those  not  uncommon  cases  where  seeds  are  found  to 
sprout  iu  tliu  fork  of  a  tree  and  grtnv  for  a  number  of  years. 

Now  that  the  attention  of  observers  has  been  called  to  this 
curious  power  which  trees  have  of  making  the  best  of  a  bad  mat- 
ter, it  will  doubtless  be  found  that  the  phenomenon  is  of  more 
common  occurrence  than  was  at  first  suspected. 


THE   LATEST   ARITHMETICAL   PRODIGY. 
By  M.  ALFR£1»  BINET. 

■\ /rATHEMATICTANS,  doctors,  and  philosophers  have  lately 
-i-'-L  enjoyed  a  rare  opportunity  to  study  a  new  calculating 
prodigy,  a  young  man  twenty-four  years  old,  who  performs  men- 
tally, with  surprising  rapidity,  operations  in  arithmetic  invohing 
a  large  number  of  figures.  Wo  i»urpose,  pertinently  to  his  case, 
to  consider  the  psychological  aptitudes  which  serve  as  tlio  basis 
•of  mental  calculation.  We  shall  use  iu  our  study  the  repoi-t  of 
the  committee  of  the  Academy  of  Sciences  which  examined  M. 
Inaudi,  and  the  results  of  our  owii  i>ersonal  observations  of  his 
powers,  by  which  wc  are  convinced  that  ho  can  bear  comparison, 
for  the  pxtraordinary  development  of  his  memory,  with  all  other 
known  calculators.  Jacques  Inaudi  was  born  at  Onorato,  iu 
Pieflmont,  on  October  13,  1807,  of  a  family  in  modest  circum- 
stances.   Ue  passed  his  earlier  years  iu  tending  sheep.    At  the 


I 
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of  SIX  years  he  was  talcpn  with  a  passion  for  figures,  and 
to  c*iniI)ino  numbora  in  his  hp.tid  wliile  at  watch  over  his 
flock.     He  did  not  try  to  give  his  calculations  a  inaterial  form  by 
MUuting  on  his  fingers,  or  with  stones,  but  the  whole  operation 
was  nicutal.     Ho  concoivcd   nnmlx^rs  by  tho   names  which   his 
tlder  brother  had   recited  to  him.    Neither  he  nor  his  brother 
couhi  read  tlien.    He  learned  by  ear  the  numbers  to  hundre<i.s, 
and  exercised  himself  in  calculating  with  what  he  knew.    When 
be  had  done  his  l>cst  with  those  numbers  ho  asked  to  bo  taujcht 
those  above  a  hundred  so  that  he  might  extend  the  spliere  of  his 
operations.    He  has  no  recollection  of  his  brother  teaching  him 
ihe  maltiplication  table.    At  seven  years  of  age  ho  was  riipable  of 
performing  in  his  head  multiplications  of  five  figures.    In  a  little 
while  he  started  with  his  brother  to  wander  through  Provence, 
ih*"  brother  playing  the  organ  and  Jacques  exhibiting  a  marmo- 
set aud  holding  out  his  hand.    To  increase  his  receipts  he  pmposed 
to  the  people  he  met  to  perform  mental  calculations  for  them ;  at 
tlip  markets  he  assisted  the  peasants  in  making  up  their  accounts, 
Kid  performed  difficult  arlthmcticHl  operations  in  the  cafea.     A 
tnanager  engaged  him  to  give  representations  in  the  cities.     Ho 
pwne  to  Paris  for  the  first  time  in  1880,  and  was  presented  to  the 
Anthropological  Society  by  Broca,  wlio  wrote  a  brief  note  on  the 
case. 

Since    1880,  M.   Tnaudl  has  made  great  progress.     First,  he 
learned  t«  read  and  write,  and  then  the  sphere  of  his  operations 
widened.    His  education,  which  wa-s  slow,  is  still  rudimentary  on 
many  points ;  but  he  has  a  receptive  intelligence  and  an  inquiring 
spirit,  is  pleasant  and  mod^,  converses  agreeably,  with  good  sense, 
and  sometimes  with  irony;  and  is  ready  at  cards  and  billiards. 
It  would  be  wrong  to  regard  him  as  a  simple  calculating  machine. 
The  operations  ho  performs  are  additions,  subtractions,  multi- 
plications, divisions,  and  extractions  of  roots.     He  also  resolves 
by  arithmetic  problems  corresponding  with  equations  of  the  first 
degree.      These  are  to  him  exercises  of  mental  calculation,  by 
which  we  mean  a  calcuhition  made  in  the  hcjul,  without  the  em- 
ployment of  figures  or  writing,  or  any  material  means  to  assist 
the  memory.    His  general  process  is  as  follows:  first,  when  the  ■ 
problem  i.*!.  stated  to  him  aloud,  ho  listens  attentively  and  repeats 
the  data,  artiruhiting   them   clearly,   to    fix    them    well    in    his 
mind  ;  if  he  d<:ies  not  comprehend  the  problem,  ho  has  it  i-opcated. 
It  tuAV  be  communicated  to  him  by  writing,  but  ho  prefers  to  _ 
receive  it  liy  hearing;  and  if  we  insist  upon  his  reading  it,  he  f 
pronounces  it  in  a  low  tone.    When  he  has  fully  grasped  the 
question,  ho  says,  "I  begin,"  and  proceeds  to  whisper  very  fast, 
in  an  indistinct  murmur,  in  which  we  can  catch  from  time  toJ 
time  a  few   nnmee  of  numbers.     At  such  times  nothing  can 
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more  him  or  distract  him ;  he  performs  tlio  most  complic 
crnlioiiH  in  tlio  miilst  of  tho  exciionient  of  public  rvpresent 
He  can  even  talk  while  mentally  working;  he  answers  quostiotJ 
properly,  and  even  keeps  up  a  roifular  conversation  without  dij 
turbance  to  his  arithmeticul  operations.     Duriu|?  his  exerciHi's 
is  sometimes  seen  to  lift  his  hand  to  his  forehead  or  to  close 
fist,  or  to  draw  imaginary  lines  with  tho  forefinger  of  his  rigl 
hand  in  tlm  palm  of  his  left  hand.    Tlieso  are  little  tricks  of 
importance,  that  vary  from  one  day  to  another.    Finally,  aft»?r  i 
interval  which  is  always  short,  he  says,  "I  am  done,"  givea  tl 
solution  of  tho  prohlum,  and  proves  it  for  his  own  satisfaction. 

The  two  reinarkahle  features  in  M.  Inaudi's  mcutal  calculi 
tious  are  the  complexity  of  the  problems  he  undertakes,  and,  iuj 
less  degreCj  the  rapidity  with  which  he  linds  the  solution, 
of  the  questions  that  are  put  tu  hiui  involve  the  use  of  a  consid<?] 
able  luimher  of  figures;  he  can  add  in  hi^  head  numbers  cord 
posed  of  twelve  ci|>her8  each  ;  ho  nuiltipiies  by  one  another  m 
Iwrs  composed  of  eiglit  or  ten  figm-es  each;  he  tells  how  mc 
seconds  there  are  in  an  arbitrarily  st>lecled  number  of  yea 
mouths,  days,  or  hours.  These  operations,  to  bo  well  carried  on, 
require  the  subjwtt  to  keep  in  mind  the  data  of  the  problem 
the  partiid  solutions  till  the  moment  when  the  definitive  sulutic 
is  found.  For  so  considorablo  a  task  M.  Inaiidi  takes,  they  s&j 
an  extremely  short  time — so  short  as  to  convey  the  illusion  of  ii 
stautancousness.  It  has  been  published  on  this  subject  that 
adds,  in  a  few  seconds,  seven  numbers  of  eight  or  ten  ti|;unai 
Ho  complolcts  the  subtraction  of  two  numbers  of  twenty-on 
figures  in  a  very  few  minutes,  and  finds  as  rapidly  the  squd 
rtiot  or  the  cube  root  of  a  number  of  frtim  eight  to  twelve  figurvj 
if  the  numbt-r  is  a  perfect  square  or  culx*,  but  needs  a  little  uio4 
time  if  there  ia  a  romaiudifr.  He  likewise  fiuda,  with  incTt>dib| 
celerity,  the  sixth  or  seventh  ro*:>t  of  a  number  of  several  figure 
He  performs  a  division  or  a  luultipljcatiou  in  less  lUuu  than 
takes  to  announce  It."  M.  Inaudi  found  in  thirteen  scconda 
answer  to  the  question.  How  many  seconds  are  there  in  eight 
years,  seven  months,  twenty-one  days,  and  thi-oe  hours  1* 

But  while  ]^l.  Inuudi  calculat(>s  rapidly,  he  is  not  much  moi 
rapid  than  a  professional  calculator  who  is  permitted  to  woi* 
out  his  problems  on  paper ;  M.  Inaudi's  merit  is  that  lie  |>erfar 
his  oporations  in  his  memory. 

His  processes  are  not  ours*,  and  although  he  Ims  i"-"  "I'T-  *J 
n-nd  and  write  for  four  years  and  Is  m-quaintiid  witli  i 
roirthoils  of  calou! 
him  to  perform  ,       .  : 

onlty,  ODO  on  jwpor  According  io  our  \ 
own  way  ;  the  in^cond  reqainrf  fon 
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I.  Inaudi,  faitliful  to  the  processes  of  Ins  infancy,  nianagep  them 
k'ith  surprisiug  dexterity.    He  has  porfeoted,  dbvelope(i,  and  mm- 
irged  them,  hut  has  not  changed  their  nature. 
The  1.tasis  of  his  calculations  is  multiplication;  even  in  divid- 

tijig  or  extracting  tlie  square  root,  he  multiplies.  He  uiakea  a 
^ries  of  multiplicatioJis  of  approach.  In  a  division,  for  example. 
|ko  finds  the  quotients  hy  groping;  seeking  and  trying  a  number 
brhich,  multiplied  hy  the  divisor,  will  produce  the  dividend. 
He  follows  a  course  in  multiplicatiou  which  is  peculiar  to  him, 
^Jf  more  than  one  figure  is  included,  he  does  not  perform  the  pn>- 
Heefts  all  at  onco,  for  he  has  no  more  extended  multiplication  table 
^^thau  ours;  but  his  mt-thod  consists  in  decomposing  a  complex 
^xuultiplication  into  a  series  of  simpler  ones.  If  he  is  to  multiply 
125  X  ti3B,  M.  Inaudi  calculates  thus: 

300  X  G(K)  =  180,f)fKI  300  X    8  =  'ZMM 

W  X  000  =    15.1X10  35  X  30  =     750 

31K)  X    30  =      y,000  26  X    8  =     200 

"^Tn  short,  ho  makes  six  multiplications  instead  of  one.  He  begins 
on  the  left,  multiplying,  llierefore,  the  figures  of  the  highest  value, 
[u  other  casc«  he  changes  the  data  around.  Instead  of  multi- 
pl>Tng  by  587,  he  multiplies  by  COO  and  then  by  13,  ami  subtracts 
the  second  product  from  the  first.  The  observation  of  M.  luaudi 
brings  a  new  factor  to  the  theory  of  partial  memories.  It  is  usual 
^lo  employ  tlie  word  memory  in  a  general  sense  to  express  the 
■j)roporty,  common  to  all  thinking  beings,  of  preserving  and  re- 
^^producing  the  impressions  they  have  received  ;  but  psychological 
.analy^sis  and  a  large  nuniljer  of  facts  in  mental  pathology  have 
Bbown  that  memory  should  not  be  regarde<i  as  a  sole  faculty, 
laving  a  distinct  seat ;  in  the  final  analysis,  memory  is  a  group 
?f  opt^nilions.  There  exist,  according  to  the  report  of  the  com- 
mittee of  the  Academy,  partial,  special,  local  memories,  each  of 
dch  has  its  special  domain,  and  which  are  so  independent  that 
tof  them  may  K»  enfeebled,  may  disappear,  or  may  develop  to 
excess  without  the  others  necessarily  presenting  any  correspond- 
ing modification.  The  older  psychologists  missed  this  truth. 
ICiall  was  probably  the  first  to  assign  its  proper  memory  to  each 
fftculty,  and  fouude<l  the  thoory  of  partial  memories.  It  is  at  the 
;ir».«*^tjl  time  supported  by  mnltiplie<l  facts,  a  large  number  of 
rhich  have  been  furnished  by  M.  Taine.  He  has  citwl,  among 
iilhers,  the  ca*os  of  those  painters,  designers,  and  statuaries  who. 
iftor  having  carefully  regarded  a  model,  can  make  ita  portrait 
from  momory.    They  supply  fine  examples  of  the  development  of 

there  are  cases  of  musical  memory.     The 

.   .il  of  lato  years  in  the  study  of  diseases  of 

■IS  lufcvo  been  cited  of  patients  in  whom  the  single 

•'ry  limited  and  special,  is  abolished,  while 
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the  olhpr  memories  remain  intact;  there  nu-  patients  who^Tritl 
out  b»ing  paralyzoil,  van  no  longer  write,  but  continue  to  ^piMil 
others  lose  the  faculty  of  reading  while  they  keep  that  of  WTitu 
so  that  they  can  not  road  the  letter  they  have  just  written. 

The  study  of  arithmetical  prodigios  presents  Uie  samoquestic 
under  another  aspect:  no  meuiory  is  destroyed  in  them;  but  on 
of  tho  memories,  that  of  fi|cnres,  acquires  an  abnoi*mal  oxtensic 
that  excites  onthnsiaAm  and  ftdmiration,  while  the  other  memj 
ries,  regarde<l  as  a  whole,  present  nothing  peculiar.    They  evfl 
aometiuies  continue  below  the  common  grade.    Subjects  of 
class  are  real  specialists  who   interest   themselves  during  tlj 
whole  cuun!(!  of  their  existencp  in  but  one  thing — numbers.     Vvi 
tinuutly  to  this  point,  a  characteristic  anecd(ite  is  related  of  Bn^ 
ton,  a  celebrated  calculator,  who  was  taken  to  a  performance 
Gurrick.    At  the  conclusion  of  the  play  he  was  nsked  what 
Jtliought  of  the  piece.    He  replies!  tliat  u  certain  actor  hod  entorfl 
id  made  his  exit  so  many  times,  and  had  pronounced  so  ma 
porde,  and  so  on.    Tliat  was  all  tho  i^collection  he  had  of  tlj 
play.     The  committee  of  the  Academy  has  taken  the  measure 
the  ditfereut  kinds  of  memory  in  M.  Inaudi,  and  has  concludi 
that  he  has  not  a  greatly  developed  memory  for  forms,  event 
places,  or  musical  airs,  and  I  havw  found  that  his  memory  f^ 
colors  is  very  weak.    Ho  gives  surprising  results  only  in  nui 
bera.    This  inequality  in  the  development  of  memories  assumesj 
remarkable  character  when  we  compare  in  him  two  things  nearfl 
identical,  the  memory  for  figures  and  that  for  letters,    A  s<!ri4 
of  letters  was  pronounced  in  his  pr^seuce  which  he  was  asked 
re|>eat  exactly,  and  tho  same  was  done  for  figures.   It  would  ^eei 
at  first  sight  that  the  articulated  sound  of  a  pronnuncc*!  lett 
would  be  as  eiisy  to  hold  in  tlie  ear  «s  tliat  of  a  ligure,  so  that ; 
person  capable  of  repeating,  for  example,  twenty-four  figure©,) 
M.  Tnaudi  does  without  much  ofTort,  would  have  no  more  diJ 
culty  in  n^peating  twenty-four  letters.    But  this  was  not  the* 
It  was  found,  not  without  surprise,  that  M.  Inaudi  could  not : 
jH'at  more  than  seven  or  eight  letters  from  memory.    Ho  lie 
tuled,  lost  his  nsual  sulf-posscssion,  and  wanted  to  withdraw  froj 
the  experiment;  and  when  two  lines  of  Fivnch  were  read  to  hu 
he  could  not  repeat  them  exactly  after  a  single  hearing. 

The  recullE*ction  of  the  figures  is  a  necessity  for  every  ment 
calculator.  It  is  of  service  to  him,  first  in  rutaining  the  dotmts  i 
the  problem,  and  then  in  retaining  the  partial  solutions  till 
complete)  solution  is  found.  The  complexity  of  the  problor 
whiih  a  periwju  can  hold  in  hi.s  h^nd  gives  an  idea  of  his  inoinorj 
B»it  there  i«  a  more  dirixrt  and  simijlur  means  to  inoasiiro  It 
extent  of  tho  memory  fur  figures,  and  Uiat  is  to  cause  him 
T«f>cat  a  series  uf  fij^ures,  sectktng  to  find  by  trial  tho  maximal 
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number  that  he  can  repeat  without  mistake.  Such  trials  are 
common  in  psychological  laboratories.  According  to  my  personal 
observations,  persons  can  repeat  on  an  average  from  seven  to  ten 
figures  without  making  a  mistake,  when  they  are  pronounced 
with  a  rapidity  of  two  per  second.  The  division  of  figures  into 
groups,  the  special  vocal  intonation,  or  some  kind  of  rhythm,  are 
artifices  which  may  sometimes  increase  the  number,  and  make  the 
effort  to  repeat  less  painful.  These  results  agree  with  those  of  an 
American  psychologist,  Mr.  Jastrow,  who  mentions  8.5  as  the 
average  number  found  among  pupils  in  his  country. 

M.  Inaudi  has  practiced  this  kind  of  repetition  for  a  long  time. 
We  repeat  the  number,  dividing  it  into  periods  of  three  figures 
each,  and  giving  the  value  of  each  period.  For  example,  to  make 
him  repeat  the  number  395,820,153,873,642,586,  we  give  it  out, 
three  hundred  and  ninety-five  quadrillions,  eight  hundred  and 
twenty  trillions,  one  hundred  and  fifty-two  billions,  eight  hun- 
dred and  seventy-three  millions,  six  hundred  and  forty-two  thou- 
sand, five  hundred  and  eighty-six.  We  are  careful  to  dwell  on 
the  articulation  of  the  numbers.  M.  Inaudi  repeats,  as  fast  as  he 
comprehends  it,  each  period  of  three  figures ;  then,  when  he  has 
taken  in  the  complete  number,  he  says  confidently,  "  I  know  it," 
and  repeats  the  whole  series  with  great  volubility. 

I  have  witnessed  his  repetition  in  this  way,  without  mistake, 
of  a  series  of  twenty-four  figures.  M.  Charcot,  in  order  to  com- 
pare his  capacity  with  that  of  Mondeux,  another  famous  calcula- 
tor, repeated  with  him  the  experiment,  which  had  been  tried  with 
Mondeux,  of  telling  off  a  number  of  twenty-four  figures,  divided 
into  four  periods,  so  that  he  might  announce  at  will  the  six 
figures  included  in  each  of  the  periods.  Mondeux  took  six 
minutes  to  reach  the  result;  M.  Inaudi  only  had  to  hear  the 
figures  given  out.  Thus  a  single  hearing  suffices  M.  Inaudi  to 
fix  in  his  mind  a  long  series  of  figures  or  the  statement  of  a 
complicated  problem  ;  he  does  not  go  back  to  repeat  the  numbers 
several  times  as  we  are  obliged  to  do.  He  only  asks,  when  the 
series  of  figures  is  a  little  long,  to  have  it  pronounced  slowly. 
Once  fixed  in  his  memory,  the  number  is  retained  with  a  precision 
and  sureness  which  it  is  hard  to  conceive,  M.  Inaudi  can  not 
only  repeat  a  number  of  twenty -four  figures  in  the  order  in  which 
he  heard  it,  but  in  an  inverse  order,  beginning  with  the  units ;  he 
can  repeat  half  the  number  in  one  direction,  and  the  other  half 
in  the  other  direction ;  and  all  this  without  hesitation,  without 
fatigue,  and  without  mistakes. 

Onlinary  persons  can  recollect  a  number  of  many  figures 
only  a  few  seconds  unless  they  have  aids  to  their  memory.  M. 
Inaudi's  memory  retains  for  a  very  long  time  the  numbers  that 
have  been  given  to  him.    He  is  in  the  habit  of  repeating  at  the 
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end  of  a  sitting  all  the  numbei's  on  vhich  he  has  been  set  to  wor 
in  the  differput  questions  put  to  him.  This  experiment,  which  1 
w  made  at  the  Salpetrifcro,  gives  really  incrwlible  results.  A 
rge  number  of  problems  were  given  lo  M.  luandi  during  tli 
Afternoon,  the  data  of  all  of  which  were  preserved  in  writing,  i 
order  to  verify  the  exactness  of  the  repetition.  On  this  day 
rtipealod  two  liuudred  and  forty-two  problems.  It  is  said  tliat  i 
repeated  four  hundred  at  a  sitting  given  in  the  Sorbuune. 

These  numbers,  however,  HhonM  not  be  taken  as  the  men*iti 
(if  M,  Imiudi's  memory  for  iigures,  bt-cauee  he  did  not  learn  the 
one  after  another,  without  interruption.    They  were  contained  • 
distinct  experinieuts,  in  which  the  calculator  burdtjned  his  mei 
ory  each  time  witli  only  twenty-four  figures.    He  therefore  ha 
intervals  of  I'est,  however  brief;  and  these  rests  probably  faci 
fated  the  assimilation  of  the  whole  mass,  which  was  really  enc 
mous.    Usually,  he  told  us,  he  did  not  try  to  retain  groups 
more  tlian  twenty-four  figures.    One  day,  twunty-soven  were  gii 
out  to  him.    That  was  the  maximum  number  that  ws^  essnyi 
I  proposed  to  him  to  recite  twenty-six,  and  he  was  able  to  ro| 
them  all  exactly  by  employing  his  usual  processes.    The  exf 
ment  tired  him  a  little.    After  a  short  rest,  I  rt»ad  fifty-two; 
urcs  to  him.     In  the  middle  of  the  experiment,  when  he 
reached  the   twenty-sixth   tigurej   I   pronouncing  them  and 
re{>eating  them,  he  stopjxid.    He  was  troubled,  and  expressed  < 
fear  that  he  would  forget  the  whole.    He  then  repeated  rapic 
from  memory  the  figures  which  had  just  becm  pronounced,  j 
which  he  asked  me  to  continue.      I  went  on  tb<in  to  fiftj 
^1     figures.    He  then  tried  to  repeat  them  all.    He  did  it,  but  wi^ 
^^^dome  transpositions  and  confusions,  and  about  ten  misttdcea.    T| 
^^^Riumber  tilty-two  seems  to  constitute  a  limit  for  him. 
^H  We  have  now  to  examine  a  little  more  closely  what  is  tc 

^B     by  the  memory  for  figures;  for  there  ai*e  an  immense  variety  i 
H     psychological  typos,  and  the  same  mental  operation  may  bo  coe 
H     prehended  and  i>erformed  by  two  persons  under  absolutely 
^^     feront  forms.     There  are  many  ways  of  fixing  figures  in 
memory  aiid  calling  them  out  again ;  or,  in  other  words,  sever 
images  of  a  different  kind  are  employed.    According  to  the 
vestig&tiona  of  the  committee  of  the  Academy,  M.  Inaudi's  pr 
cessets  are  the  contrary  of  those  which  arithmetical  pri>digie«  a^ 
;enertdly  supposed  to  uee. 

Those  persons,  according  to  tlieir  own  testimony,  arc 
tomed  to  take  viiiUAl  memory  as  the  basis  of  their  mental  ot 
tions.    Thuy  have  an  inner  vision  of  the  ni;' 
nounced,  and    those    numbers,  dnrini    tlir- 
operaiion,  stand  before  their  imn^ 
on  a  tablet  set  before  their 
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was  that  of  Mondeoix  and  Colburn,  and  of  all  who  have  given 
clear  explanations  of  themselves.  "With  this,  nothing  is  easier 
than  to  account  for  the  faculty  of  mental  calculation — that  is,  of 
calculating  without  reading  or  writing  anything.  Whenever  any 
one  has  a  clear  and  sure  visual  memory,  he  does  not  need  to  have 
the  figures  before  his  eyes  to  read  them  and  write  them  out  in 
order  to  be  able  to  combine  them ;  he  can  turn  away  his  eyes  from 
the  slate,  because  they  are  written  as  if  with  chalk  on  the  tablet 
which  his  memory  presents  to  him.  This  explanation  appears  so 
satisfactory  that  Bidder,  one  of  the  greatest  mental  calculators  of 
the  century,  wrote  in  his  autobiography  that  he  could  not  compre- 
hend the  possibility  of  mental  calculation  without  this  faculty  of 
representing  the  figures  to  himself  as  if  he  was  looking  at  them. 

This  interpretation  has  been  confirmed  by  the  researches  of  Mr. 
Galton.  Inquiring  of  a  large  number  of  calculators  and  mathe- 
maticians of  every  kind  and  every  age,  he  has  learned  that  most 
of  them  have  a  visual  image  of  the  figures  during  their  calcula- 
tions ;  the  natural  series  of  figures  is  presented  in  a  straight  line, 
or  follows  the  bondings  of  a  curved  line.  With  some  persons  the 
figures  appear  placed  as  if  in  relation  to  the  rounds  of  a  ladder ; 
with  others  they  are  inclosed  in  squares  or  circles.  Mr.  Galton 
calls  these  images  number-forms.  The  visual  image  must  be 
very  clear  for  it  to  be  possible  to  recognize  so  many  details.  M. 
Taine,  who  has  studied  the  phenomenon  of  the  image  with  much 
care,  has  discovered  a  resemblance  between  mental  calculators 
and  checker-players  who  do  not  have  to  look  at  their  boards.  He 
explains  their  faculty  by  the  clearness  of  their  visual  images.  "  It 
is  evident,"  he  says, "  that  every  move,  the  figure  of  the  whole 
checker-board,  with  the  order  of  the  different  pieces,  is  presented 
to  them  as  in  an  inner  mirror ;  else  they  would  not  be  able  to 
foresee  the  probable  consequences  of  the  move  that  has  been 
made  upon  them  and  of  the  one  they  are  about  to  order."  The 
direct  testimony  of  players  confirms  this  interpretation.  "With 
my  eyes  turned  to  the  wall,"  says  one  of  them, "  I  see  at  once  the 
whole  board  and  all  the  pieces  as  they  really  stand.  ...  I  see  the 
pieces  exactly  as  the  turner  has  made  them — that  is,  I  see  the 
checker-board  in  front  of  my  adversary,  and  not  some  other 
checker-board." 

In  the  light  of  so  many  facts  we  are  naturally  led  to  believe 

that  all  mental  calculators  work  by  the  considerable  development 

of  their  visual  memory.    But  the  study  of  M.  Inaudi  shows  that 

we  can  not  draw  a  general  conclusion  from  them,  and  that  there 

aare  oUier  means  than  mental  vision  that  seem  to  have  the  same 

u>d  power.    M.  Inaudi  declares  that  no  figure  is 

^er  a  visual  form.    When  he  endeavors  to 

v-four  figures  that  have  just  been  pro- 
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Bounced,  op  when  ho  combines  nnmbere  to  solve  a  problem, 
ioes  not  aoe  the  fijafures,  but  bears  theui.  "  I  hoar  the  num 
le  saya  distinctly,  "and  it  ia  my  oar  that  retains  ilipm,  I 
them  sounding  in  my  ear,  jost  as  1  have  pronounced  them,  in 
own  voice,  aiid  that  inner  licann^  porsists  through  a  good  j] 
of  the  day."  At  another  time  he  told  M.  Charcot :  *'  Sight  is 
help  to  me ;  I  do  not  see  the  figurt*.  I  will  say  even  that  I  ha 
more  difficulty  in  recollecting  the  figures  and  the  nuuibers  wh< 
they  are  communicateil  to  ni«  in  writing  than  when  I  rocei 
them  by  speech.  I  feel  cramped  in  the  former  case.  I  do  n 
care  ab<int  myself  writing  the  figure-s.  Writing  does  not  help 
recollect  them.     I  prefer  to  hear  them."' 

His  words  are  confirmed  by  his  actions.    When  the  numbers 
given  to  him  written,  he  pronounces  them  aloud,  putting  him 
in  substantially  the  same  position  as  if  they  had  been  commu 
cated  to  him  by  the  hearing;  then,  when  he  begins  his  calculntio; 
he  turns  his  eyes  away  from  the  written  figures,  the  sight 
which,  instwul  of  aiding  his  memory,  is  only  an  embarrassment 
him,    "  How  can  1  depend  on  seeing  the  figures,"  ho  stiys^  **  whi 
it  is  only  four  years  since  I  learned  to  read  and  vrite?    Yet 
calculated  mentally  beforf  that  tiujc." 

Our  supposition  that  M.  Inaudi  relies  on  auditive  images 
his  calculations  is  n^t  absolutely  correct.    A  pure  auditive  im 
is  very  rare.    Auditive  images  and  sensations  of  wnrds  are 
ciatod  with  the  motions  of  the  larynx  and  the  mouth  required 
pronounce  them  ;  and  when  a  person  represents  to  himself  a  wo 
under  the  form  of  a  sound,  he  should  at  the  same  time  experieni 
special  sensations  in  the  organs  of  phonation,  as  if  the  word  wa« 
about  to  bo  pronounced.    In  other  words,  so  far  as  concerns  1- 
guago,  the  auditive  type  has  the  closest  conni*ctions  with  t 
motor  type ;  the  two  are  often  combined. 

This  i>robalily  takes  place  with  M.  Inaudi.     We  have  seen  t' 
his  lips  are  not  wholly  closed  when  he  is  at  work.    They  move 
little,  and  an  indistinct  murmur  issues  from  them,  in  which 
may  catch  from  time  to  time  a  few  names  of  figures.    The  whi 
pering  sometimes  becomes  so  intense  as  to  bo  heard  several  met: 
off.    I  have  assured  myself,  by  taking  the  respiratory  curve  of  t 
juhject,  that  it  bears  very  clear  marks  of  this  phenomenon,  ov 
ben  we  do  not  hear  it.    His  «outiding  organs  are  then 
"active  while  he  is  cnl     -  in  his  head.    M.  Cluirrot,  wi 

to  determine  the  imi  ff  tlie,se  movements,  and  aeo 

would  happen  if  thoy  were  not  executed,  asked  M.  Inai 
make  a  o.i'     '  '   '  ,■' 

wholly  pi 

ont.    I  tried  to  prevent  M.  Inandi  from  \- 
low  tone,  and  a^ced  him  to  sing  a  ' 
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pthe  eoutul  of  tlie  vowel  kept  pure  in  tone,  it  was  certain  ho  did 
lot  articulate  tlio  fignrcs.  The  experiment  canseil  M.  Inatidi 
ent  embarrafi.stneTit.  He  wan  still  able  to  calculate  in  his  bead, 
but  it  took  him  four  or  fivo  times  as  long  as  under  the  nsual  con- 
ditions, and  he  succeeded  in  doing  it  only  by  cheating  a  little — 
that  is,  he  matle  some  articulations  of  figures  in  a  low  voice,  the 
arml  notion  of  wliicli  was  at  once  detected  on  listening  attentively 
the  fiound  of  the  sung  vowel. 

These  experiments  showetl  that  articulation  constitutes  an 
pnt^gral  i>art  of  M.  lutiudi's  mental  calculations,  as  w<>ll  as  that 
Bverj'  experimental  artifice  that  interferes  with  articulation 
[lakes  the  calculation  longer  or  modifies  its  accuracy.  In  other 
rords,  M.  Inaudi  uses  auditive  and  motor  images  of  articulation 
i^ncurreutly.  We  have  no  ex]jerimeutal  means  of  determining 
Fhich  is  the  predominant  factor.  M.  Inaudi  thinks  that  the 
Dund  guides  him,  and  that  the  motion  of  articulation  intervenes 
^nJy  to  re-enforco  the  auditive  image.  We  might  be  liable  to  sup- 
,  in  view  of  the  part  that  is  played  by  the  memory  in  mental 
lenlntion,  thai  it  is  the  only  faculty  developed  in  arithmetical 
[>rodigies ;  and  some  authors  have  fallen  into  this  error.  But  it 
vill  be  well  to  guard  against  such  a  supposition,  which  is  con- 
trary to  the  motd  certain  and  best  established  jisychological  facts. 
If  we  t^ke  any  elementary  act  of  the  mind  and  analysse  it,  we  shall 
Snd  that  it  involves  the  concurrence  of  a  large  number  of  co-ordi- 
nated operations ;  with  much  stronger  reason  must  such  a  con- 
Burronce  be  sup]K>sod  necessary  for  acts  as  complex  as  mental 
"calculations.  We  have  found  in  our  studies  of  il.  Inaudi  that  a 
considerable  number  of  his  faculties  have  attained  an  extreme 
Hevolopmcnt,  and  they  are  precisely  the  ones  that  concur  in 
K>;w>rations  of  mental  calculations.  Perception,  attention,  and 
feudgment,  to  the  extent  and  in  the  shape  in  which  they  are 
Hji^ed  in  his  work,  hare  acquired  the  same  perfection  as  his 
HsSmory  for  figures. 

It  remains  to  inquire  how  these  aptitudes  for  calculation  have 

en  formed.    AVhen  we  examine  the  history  of  these  arithmetical 

[>rodigie«,  we  are  struck  by  the  three  facts  of  their  precocity ;  the 

ipulsive,  in  a  certain  sense  all<possessiug,  character  of  their 

passion  for  calculation;  and  the  generally  illiterate,  often  miser- 

fcble,  medium  in  which  tliey  have  grown  up.    Their  stories  havo 

aany  traits  in  common.    They  are  most  frequently  children  of 

'it  parents.    They  are  seized  with  the  passion  for 

Ueir  earliest  years — at  from  tive  to  ten  years  of  age 

1  go— the  ago  when  most  children  are  living  in  the  illu- 

■  s ;  they  beijin  to  combine  numbers  in  their 

•ut  any  exterior  provocation,  and  without 

f  parents  or  schuoluiasters.     As  they  grow  up 
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Bomo  of  them  become  matbctnaticianfl  like  Gaubb  and  Am^ 
while  others  cantinuo  all  their  Uvgs  what  they  wore  in  the 
ning,  simply  specialists  in  figures.     We  do  not  know  whethfl 
thiii  distinction  qitsph  in  the  iiatnre  of  thin^,  or  simply  resiill 
from  tlie  clmuces  uf  life.    Very  good  minds  think  there  is  a  roll 
tion  between  the  calculating  faculty  and   mathematical  tale&| 
and   believe  that,  if  these  prodigies  were  ii  '   "'         ' 
special  education,  they  might  moel  of  them 
tnathemattcians.    Experiment  has  not  given  a  deiinite  result  o^ 
this  point.    M.  Inaudi  has  determined  not  to  go  to  the  matha 
matical  school,  but  will  preserve  and  develop  bis  natural  gift 
Another  question  arises  aa  to  the  influence  of  heredity  in  the 
CAses.    For  a  long  time  physicians  have  been  a<^enstomed,  wl 
an  abnormal  combination  of  talents  appears  in  a  particular  peij 
eon^  to  find  a  number  of  special  churaotoristica  in  his  famil] 
Sometimes  these  have  appeared  through  several  generations^  i 
in   certain  noted  families  of  musicians   and  naturali^tfl.    Som<| 
timea  the  peculiarity  appears  in  the  shape  of  eccputricity. 
such  peculiar  family  traitH  have  been  found  assiKiatotl  with 
Inaudi,  nor  any  special  antecedents  in  himself.    Ho  has  noV4] 
been  ill,  and  his  dev*el<>pnicnt  has  been  normal. 

The  study  of  M-  Inaudi  has  been  fruitful  for  psychology.  Oj 
one  aide  it  has  brought  a  remarkable  confirmation  to  the  theory  > 
partial  memories;  and  on  another  side  it  has  made  us  familii 
with  a  new  form  of  mental  calculation,  the  auditive  form. 
may  aW)  have  taught  us  something  elao.  We  have  found  that  i 
is  possible  for  some  faculties,  like  memori'.  to  acquiro  an  ext«iii 
double  and  triple  that  of  the  normal.  The  fact  ptrmits  ua 
d^Kiry  in  how  large  a  measure  the  human  mind  is  still  capable  i 
improvement. — Translated  for  Thv  Popular  Science  Monthly  fr 
the  Revue  ties  Deux  Mondes. 


Ton  pollsbcd  stvoe  htttcli(?t,  aocorfling  to  Mr.  Tliomun  WilBon's  ro]>ort  on  to- 
thropoldg^  at  ibti  PkHh  Eiliibitioii  in  188V,  tet  recot:tii2>xJ  nlnuol  iill  uver  Earop 
Man  Quinlot  prutoctiv*  flfcaintt  ligtttiting.    Tt  tft  called  tn  niiTtv  Iflnt^ovcm  "t 
•tone  of  ll^'htoin^r "  or  "  tluto'Ier-etone."    Tbo  liatclioiH  ari'  ilHlIi'd  for  '^■■ 
or  ore  put  over  ttie  fireplftcenr  in  tlie  tttooes  of  H,  or  ore  iiuu>rtat1  In  n  ci 
gwicr;'  fhftt  xhey  romr.  from  tho  ' 

pCAM)':  '    tliAt  I(Q  tiad  8ven  such  n  -     " 

ftod  cxirn^i^xi  It  trvm  tt>o  bole  hlUI  Lot.    J- lint  iirrnw>licaiU  un 
the  fuinid  way.     A  conmion  aaiulctw  o^  great  power   i"  Tit  ,i?,.,.v 
tJicrr  tbu  pierr*  du  eroia^  u  tniuuriJ,  Mnumlite,  wli' 
B  crcMw.     It  in  rrifortK' '  ■   ' 

Irv,  and  1*  pivi'ii   tn  '  I 


nf  \tm  itnpurtJUKW,  wbiob  oro, 
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^  perhaps  exhibits  as  high  a 
REASONING  ANIif J  "  ^*^"«^®'^  ^^^°^als,"  and  a 

A.a  an  instance  of  this 
Bt  ALLEN  PEINGLE.  ^  ^^  ^^jj  ^uthenti- 

THE  question  as  to  whether  animals  reason  or^e  Newfoundland 
one.    For  myself  I  am  convinced  that  they  do,  d^  the  imbecile 
logic  sometimes  than  some  of  the  genus  homo.    The  nli?  it  out  to 
what  we  observe  as  mind  in  animals  is  all  instinct  and  no"*  was  in 
ought  to  have  taken  its  departure  with  the  discovery  that  the  idiot 
mal  had  a  brain  and  nervous  system  quite  similar  to  that  of  maia- 
and  subject  to  the  same  general  mental  and  physiological  laws. 
The  truth  is,  man  has  both  reason  and  instinct,  and  so  has  the  ani- 
mal.   Instinct  acts  spontaneously  without  thought,  while  reason 
reflects  and  adapts  means  to  ends.  When  we  wink  with  lightning 
rapidity  to  protect  the  eye  from  something  flying  into  it,  or  when 
we  start  back  in  fright  from  a  sudden  and  threatened  danger,  we 
act  instinctively ;  the  animal  does  the  same.    On  the  other  hand, 
when  we  act  from  reflection  and  adapt  means  to  ends,  we  exercise 
reason ;  the  animal  does  the  same  thing.    In  our  daily  contact 
with  our  domesticated  animals  we  find  ample  proof  of  this.    I 
mention  the  horse,  the  cow,  the  dog,  and  the  honey-bee,  not  be- 
cause they  are  the  only  animals  that  reason,  but  because  most  peo- 
ple are  specially  interested  in  these  domestic  animals,  and  are 
familiar  with  their  characters  and  habits.    Many  other  animals 
exhibit  a  high  degree  of  intelligence. 

A  most  remarkable  case  of  bovine  intelligence  which  recently 
came  to  my  knowledge,  and  for  the  truth  of  which  I  can  vouch, 
has  prompted  the  writing  of  this  paper.  A  cow  and  steer — the 
latter  two  to  three  years  old — were  the  only  occupants  of  the  barn- 
yard where  the  occurrence  took  place.  A  baiting  of  hay  was  put 
out  to  them,  the  cow  taking  possession.  The  steer  wished  to  share 
it ;  but  the  cow,  like  some  higher  animals,  was  selfish  and  was  bent 
on  taking  the  whole  of  it,  and  as  often  as  he  would  manoeuvre 
around  from  side  to  side  to  get  a  bite  she  would  drive  him  off  at 
the  point  of  h^i  horn.  The  steer  was  so  persistent  that  at  last  the 
old  cow's  patience  gave  way,  and  making  a  determined  and  vicious 
charge  on  him,  punished  him  severely,  though  he  was  her  own  off- 
spring. The  steer  felt  badly  hurt,  not  only  in  body  but  evidently 
in  mind  as  well,  and  immediately  started  out  of  the  yard  and  off 
down  the  lane  toward  the  pasture  where  were  the  rest  of  the  stock, 
ti^lW  >«i4ceanoe  at  every  step  in  a  language  which  was  un- 

>  bystander  and  which  the  mother  well  under- 
iting  and  listened  intently  to  the  threaten- 
When  these  died  away  in  the  distance 
with  evident  apprehension.    In  due 
*'<nnging  with  him  a  companion 
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some  of  them  "become  matI>-'S«lf-    ^^  ^^^"^y  approaehod,  the  ruta 

whUoothei-B  continue  ulL^^"''"*'*^^"'?*^"'^^'^^*^'^^'"*^'^'''*^'^"^* 
nino-    uimTilir  Hnwiwlix'^lit?  COW  took  ill  the  sHualiou  ftt  once  ani 
this  tlisiiiiction  ari/^^^*    -A.R  nor  assailants  rushwl  mto  the  yai 
from  tho  chanca*^"*^  rtiHhetl  out  at  life- and -death  spoc'd^and  awa; 
tion  betweei*'^  *^^  ^^  stock  ia  the  field,  with  her  pui'suers  d 

and   beliu 

submit  that  this  is  one  of  the  cases  which  farnisli  V 

Jvertihk'  proof  that  animaks  do  reason.    No  amount  of  m 

iinct  could  avail  that  steer  in  conceiving  and  carrying  out  t 

>mplex  "  plan  of  campaign  "  which  ho  adopted  to  take  roven 
on  thosolfishand  t-niol  old  mother  who  refused  to  ahuro  her  rati 
with  him  and  punit^hed  him  hesides.   The  plan  hceo  readily  a^loj) 
ed  required  not  only  feeling  to  prompt  it,  but  thought  and  reai 
carry  it  out.   The  end  to  be  attained  wan  the  punishment  of 

jsailaixt,  which  he  was  not  able  to  inflict  himself,  and  ho  adopl 
the  means  necessary  to  accomplish  the  end.    This  was  thoug! 
and  reason,  and  not  only  so,  but  there  was  langiuige  as  wuU,  f 
what  else  were  the  threatening  sounds  he  utLere<]  and  which 
mother  well  understood;  and  how  else  could  he  have  commu 
cat»l  his  grievance  and  desires  to  his  companion  in  the  field  ? 
will  also  bo  noted  hero  that  the  steer  exhibited  in  this  case  n 
only  a  measure  of  what  is  calle<l  man's  highest  faculty — niason 
but  a  good  deal  of  another  passion  which  often  rankles  in  the  h 
man  breast — viz.,  revenge.    It  would  be  no  loss  to  ys  to  allow  ti 
"lower  animal  "  to  monopolize  this  "animal  propensity.*' 

The  horse,  as  we  all  know,  is  even  more  of  a  reasoning  animi 
than  the  cow,    I  know  of  a  horse  who  would  leave  his  pastu 
under  cover  of  darkness,  and  go  some  distance  off  ovor  8<jve: 
feucffe  into  a  field  of  grain,  whore  he  would  help  himsi-lf,  ami  i 
variably  return  before  daylight  to  his  own  pasture  without 
turbing  a  single  rail  on  any  of  the  fences  lie  jumjnii],     Othe: 
have  had  a  sinular  experience.     Here  is  not  only  reason,  but  a  hi; 
degree  of  shrewd  cunning  worthy  of  a  James  or  a  Scotland  Y, 
detective  I    1  once  had  a  wise,  motherly  old  brood-mare  who 
lost  an  eye.    In  tho  cose  of  her  first  foal  after  that  loss  I  uoti 
that  she  would  at  first  hurt  the  young  colt  when  it  hapjwned 
bo  on  hor  blind  side  and  sho  would  make  a  move  in  tliat  directio: 
«oraetimes  knocking  it  down  and  hurting  it  witli  Iier  feet.     Hut. 
very  soon  I  perceived  that  whon  the  cult  was  out  of  lier  sight 
her  blind  side  she  would  not  stir  till  she  first  looked  around  t 
it  to  ascertain  if  it  was  in  danger,  and  when  sho  would  not  bo 
able  Uj  Ljet  her  head  round  far  en<:iugh  to  soo  it,  she  would  mo 
slowly  ami  with  the  utmost  caution  till  she  could  see  it.    Hi* 
iwre  manifeetod  not  only  intelligence,  but  what  Uio  phrenolo^i 
call  cauttou»ne»tf|  locality,  and  philoprogenitiveness. 
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W*j  n^'W  corao  to  the  do/ar,  wliieli  ]H>rhaps  exliibits  as  Lij^li  a 

egree  of  intelligence  as  any  of  ihtj  other  "  lower  aniimtls,"  atid  a 

liglicr  order  somptimes  than  the  hnmau.    As  an  instance  of  this 

e  mny  t«k<i  the  historical  case  (which  seems  to  be  well  authenti- 

ated)  of  the  human  imbecile  (uot  iusuue)  and  the  Newfoundland 

og  and  child  on  tlio  bank  of  the  river.    As  often  as  the  imbecile 

hi  put  the  child  in  the  water  the  dojj:  would  bring  it  out  to 

it  from  drowning;  aud  when  at  last  the  child's  life  was  in 

'danger  tlirougli  exhaustion,  the  dog  forcibly  restrained  the  idiot 

rom  again  putting  it  into  the  water.    Here  was  a  degree  of  roa- 

on,  fidelity,  and  affection  in  the  so-called  "dumb  animal  "  much 

her  than  that  in  the  human  specimen  before  bian. 

A  short  time  since  a  gentleman  of  the  highest  veracity  related 

me  the  following,  which  he  perstmally  witnessed  :  A  child  fell 

nto  a  canal.     The  father's  dog  was  present  and   immediately 

umped  in  to  save  the  child.    As  it  came  up  the  second  time  ho 

aught  it  and  kept  it  above  the  water.    Finding,  however,  that  ho 

onld  not  properly  keep  it  tip  without  some  support,  he  swam  with 

lis  charge  to  a  beam  which  eroHsed  the  canal   just   above  the 

ater,  and,  placing  his  two  fore  paws  ujxm  the  beam,  rested  there 

nd  kopt  tlu»  child's  head  above  water  till  both  were  rc'fi<.'ue<l. 

Now,  in  this  case,  instinct  or  training  might  impel  the  dog  to 

jump  in  after  the  child,  but  it  would  uot  enable  him  to  adapt  him- 

If  to  tJie  circumstances  (new  to  him)  and  utilize  the  beam  as  he 

id.    This  required  perception  aud  reason. 

It  was  the  late  Henry  Ward  Beecher,  1  think,  who  related  and 

hod  for  the  following:  A  large  and  a  small  dog  happened  to 

from  opposit-e  sides  of  a  stream  at  the  same  time  to  cross  it 

b'er  a  narrow  board  which  spanned  it.    They  met  in  the  middle. 

th  came  to  a  stop,  for  they  could  not  pass  each  other  on  the 

narrow  hoard.    The  little  dog  sat  down  on  the  board,  held  up  his 

ead,  and  liogan  to  whine.    The  big  dog  stood  a  moment,  appar- 

ntly  cogiiating  what  to  do,  when  suddenly  a  thought  struck  him. 

.v>  8proad  his  fore  legs  apart  to  the  outer  e<lges  of  the  board,  also 

J9  bind  legs,  and  then  looked  at  the  little  dog  as  much  as  to  say, 

Now  is  your  time  I"  whereupon  the  little  fellow  shot  through 

tween  the  big  dog*8  logs  aud  safely  reached  the  other  side,  wag- 

■    M  with  delight  and  approval  of  so  clever  a  trick;  while 

1 1  iw  walked  philosophically  over  to  his  side,  no  doubt 

ell  satislied  with  himself,  as  he  certainly  had  good  reason  to  be. 

T'  f  conrso,  could  be  trained  to  do  that  as  well  as  many 

ih'  ,  but  these  had  not  been  so  trained.  The  circumstances 

fere  new  and  quite  accidental,  and  the  big  dog  who*  solved  the 

•--  ^  nd  neither  the  necessary  instinct  nor  training  to  aid 

{  to  fall  back  on  his  own  mental  resources,  and  he 

proved  himself  quite  equal  to  the  occasioo. 
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Wo  now  come  to  the  honey-bee — last  in  the  list,  and  the  si 
est,  but  by  no  means  the  least.  Insignificant  in  size  as  she  is,  the 
honey-bee  can  pat  any  or  all  of  tliese  other  big  animals  to  fiight 
in  very  short  metre!  In  her  marveloua  powers  of  delicate  mech- 
anism she  can  also  distance  them  all,  and  even  cast  us  in  the 
shade.  Hers  is  one  of  the  fine  arts  in  animal  mechanics.  As 
diminutive  as  she  is,  she,  too,  has  a  brain  and  nervous  system, 
with  ganglions  similar  to  those  of  the  human  brain,  and  with 
nervous  tissue  wixial  to  ours  in  proportion  to  weight.  We  need 
not,  therefore,  so  much  wondor  that  this  industrious  little  insect 
thinks  and  reasons,  and  lays  out  her  work  with  mathematical 
accu^y,  exercising  that  exquisitely  fine  little  brain  with  such 
extraordinary  results.  After  watching,  admiring,  handling,  and 
studying  the  honey-bee  for  thirty  years  no  one  need  tell  me  that 
this  wonderful  little  creature  is  void  of  reason  and  intelligence 
and  is  guided  solely  by  what  is  called  instinct.  She,  of  course, 
acts  much  fi*om  instinct,  as  that  word  is  popularly  understood, 
the  same  as  the  higher  animal  does.  But  new  conditions  and 
exigencies  arise  in  which  there  has  been  no  experience,  and 
where  there  is,  therefore,  no  instinct  adequate  to  guide.  It  is 
then  we  see  uuuiiHtakably  the  exercise  of  reason  in  the  bee  to 
adapt  herself  to  the  new  environment. 

But  the  honey-bee,  like  human  beings  with  reason,  maVes  mis- 
takes; and,  indeed,  tliese  very  occjtsional  mistakes  funiish  evi- 
dence of  my  contention,  for,  if  the  bee  were  solely  guided  by  an 
"  unerring  instinct,"  she  would  make  no  mistakes.  Allow  me  to 
note  hero  one  or  two  of  her  natural  blunders.  A  colony  of  bees 
left  to  themselves  will,  for  instance,  swarm  themselves  to  death — 
that  is,  they  will  cast  so  many  swarms  in  the  one  season  that  the 
parent  stock  is  left  so  weak  that  it  dies  in  the  winter ;  and  the 
last  two  swarms  cast  {say  of  four  altogether)  are  also  so  weak  and 
late  as  to  he  unable  to  gather  enough  stores  for  winter,  and  they, 
too,  perish.  This,  of  course,  is  a  great  mistake;  for,  did  they 
swarm  but  once  or  t^nce,  all  would  be  strong  and  in  good  condi- 
tion to  face  the  winter.  This  mistake  they  make  in  a  state  of  na- 
ture, in  a  hoilow  tree  in  the  woods,  as  well  as  in  the  model  hivo  ol_ 
modern  bee-keeping.  H 

I  once  had  a  colony  which,  in  the  latter  part  of  winter,  being 
dissatisfied  with  its  queen,  began  to  raise  young  queens  to  super- 
sede the  old  one  long  before  there  was  any  prospect  or  possibility 
of  having  drones  to  mate  with  the  young  queen.  This  certainly 
was  a  mistake,  as  it  meant  the  depopulation  and  extinction  of  the 
colony ;  wlieroas  the  old  queen  could  have  carried  them  safe^H 
through  to  the  proper  time  to  supersede  her,  I  may  say  here,  b^^ 
way  of  explanation,  that  when  a  colony  of  bees  finds  its  queen 
failing  in  fecundity,  from  age  or  other  causes,  the  workers,  fo; 
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seeing  a  gradual  depopulation  of  the  hive,  set  about  warding  off 
the  impending  ill  by  superseding  their  mother  and  queen — that 
is,  by  rearing  a  young  queen  to  take  her  place.  In  the  case  just 
noted  the  o&;ed  was  all  right  and  the  faea/as  to  attain  it  all  right, 
but,  like  ourselves  sometimes,  they  were  doing  their  work  at  the 
wrong  time. 

A  normal  colony  of  bees  consists  of  one  queen,  some  drones — 
more  or  less — and  from  30,000  to  50,000  workers.  The  queen  is  the 
mother  of  the  whole  family — of  the  workers,  the  drones,  and  even 
her  rivals,  the  young  queens,  which  are  to  take  her  place  in  the 
hive,  and  they  sometimes  dispatch  her  in  superseding  her.  The 
workers,  as  their  name  implies,  do  all  the  work  of  gathrring 
honey,  rearing  brood,  etc.  The  drones,  like  the  drones  in  the  hu- 
man hive,  do  next  to  nothing,  but  do  it  well,  with  this  difference, 
that  the  human  drone  fails  to  do  well  what  littj6  he  does  do. 

The  conclusion  I  have  reached  is  this :  the  horse,  the  cow,  the 
dog,  the  honey-bee,  and  other  animals  have  a  certain  degree  of 
reason  and  intelligence  as  well  as  instinct,  and  also  have,  some 
of  them,  strong  social  and  domestic  feelings,  and  are  therefore 
entitled  to  greater  consideration  and  kinder  treatment  at  the 
hands  of  man  than  they  sometimes  get.  I  have  also  come  to  the 
conclusion,  viewing  the  multitude  of  mistakes  and  follies  of  the 
higher  animal,  man,  that  his  superior  reason  and  more  exalted 
faculties  are  not  on  the  whole  turned  to  as  good  account  as  the 
inferior  reason  and  faculties  of  the  so-called  "  brute  beasts." 


COLOR  IN  FLOWERING  PLANTS. 

Bt   ALICE   CABTEB. 

COLOR  is  as  omnipresent  as  light.  Life,  the  greatest  of  artists, 
uses  the  most  common  materials  to  produce  masterpieces 
which  sunset  clouds  can  not  surpass.  The  possibilities  of  sJmost 
infinite  color  variation  are  present  in  every  green  plant,  even  in 
its  roots  and  stems.  Appropriate  conditions  only  are  needed  to 
bring  them  out;  only  power  to  help  in  the  plant  economy  can  in- 
tensify and  make  them  hereditary  and  permanent.  There  is  little 
doubt  that  by  careful  selection  leaves  would  become  as  wonder- 
fully variegated  as  flowers.  Indeed,  this  has  been  done :  some  of 
our  cultivated  maples — masters  of  chiaroscuro — "are  positively 
rainbow-dyed."  Bright-leaved  birches,  beeches,  begonias,  and 
foliage  plonte  are  continually  improving  under  man's  directive 
Mm.  These  do  not  appear  under  natural  conditions  in  our  climate, 
*  )*i*rsiue  they  are  of  little  or  no  use.  Still,  there  are 
■tingi  in  OUT  autumn  woods.     The  red  of  the 


TlIK  POPULAR   SCIENCE  MOXTHLY. 

dogwood,  tlie  yellow  of  the  tulip  tree,  the  lirilUaut  purple  of  tbO 
sweet-gum  tree  miglit  doubtless  be  euliauced  and  modified 
made  to  appear  at  different  seasons  by  intelliffeat  selection 
change  of  conditions;  and  travelerH  tell  us  tliat  in  the  tropic 
where  the  struggle  for  existence  is  most  severe,  bright-lcavi 
plants  are  common.    Why  ?   What  are  the  uses  of  color  ?    Sii 
the  publication  of  tlio  works  of  Sprenj^t'l,  Muller,  Delpino.  Hild 
brand,  and  others,  itn  attractive  power  li.is  been  tsoenthusiaHtical] 
studied  that  the  thought  of  its  having  other  meaningB  lias 
largely  lost  sight  of. 

Flowers  are  the  hope  of  a  plant ;  their  careful  protection  from 
injury  is  of  vital  importance.    They  are,  as  a  rule,  so  short-livl 
that  there  must  be  special  adaptation  for  the  speedy  fulfillmen 
of  their  function.    On  the  other  hand,  the  value  of  crossing 
so  great  that  many  of  them  have  become  i>artly  dependent  for  ; 
accomplishment  upou  the  aid  of  other  organisms.    But  the  ve^ 
provision  made  for  the  entertainment  and  attraction  of  thcM 
friends  also  sorvos  excellently  the  wants  of  numerous  intruders 
who  would  take  the  treasure  without  giving  any  equivalent  ffl 
its  use.    Thc-reforo  it  is  that  among  flowers  (and  frnits,  to  whi<i 
omewhal  similar  reusouing  api>lics)  we  find  the  most  marveloi»^ 
^oombinations  of  attractive  and  protective  qualities^  and,  on  wit 
animals,  color  is  an  important  element  iii  each.    The  very^  beat 
which   is  the  Elysian  field  of  some  happy   insect  may  bo  i\ 
Gehenna  of  unother.    The  essentials  of  a  heaven  are  as  varied  j 
individual  tastes.    Henco  it  is  impossible  to  limit  a  given  color  | 
one  functictn.    Use  is  many-sided,  and  while  the  attractive  pOK 
mast  still  bo  emphasized,  others  should  not  l>o  forgotten.    Col 
like  everything  else,  is  always  increasingly  developed  in  pt 
tion  to  its  usefulness,  and  accordingly  moat  common  and  mc 
protean  among  fiowers  and  fruits,  although  by  no  means  con| 
to  them. 

I.  Chemical  Uses.— It  has  sometimes  merely  chemiwil 

The  work  of  (green  color)  chlorophyl,  the  study  of  which  ia| 
science  in  itself,  need  not  be  dwelt  on  here. 

According  to  Pick,  red  color,  too,  has  an  important  chomic 
office,  imismuch  as  in  its  presenco  the  food  subst<ancea  manufa 
jrod  by  yoting,  growing  shoots  (in  which  it  frequently  occi 
kro  trauKporttii]  more  rapidly,  so  muking  possible  the  dttsiroil  qt 
development  of  each  organ,  while  tliose  which  are  made  laetl 
It'  in  in  thn  nutuiiiii  leaf  to  '  'viih  its  full,  but 

[fc^i  .,  I  onductwl  to  the  winter  stc: 

Photography  sbowtf  that  color  ch.  "  jtroporties  of  li| 

5^;  .-'■,,■  ■'    ": 
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started  on  his  quest  with  shoes  of  swiftness,  charmed  sword,  and 
invisihle  cloak,  may  well  have  been  one  of  Nature's  models. 
Many  a  time  since,  the  invisible  cloak  has  given  the  victory  to  her 
heroes.  In  the  hand-to-hand  battle  of  life,  which  is  continually 
waging,  many  an  animal  escapes  unscathed  simply  by  being  so 
like  the  objects  among  which  it  lives  that  only  the  keenest  sight 
can  distinguish  between  them.  This  is  "protective  coloring." 
"Walking- sticks  resemble  twigs;  alligators,  floating  logs;  brown 
bitterns,  the  rocks  among  which  they  stand  motionless  watching 
for  prey;  gay  birds-of -paradise  are  almost  invisible  among  the 
branches  of  brilliantly  blossomed  trees.  But  the  phenomenon  is 
not  confined  to  animals. 

A  remarkable  thing  about  fruits  is  the  great  difference  in  color 
between  the  dry  and  fleshy  kinds.  It  is  hard  to  think  of  a  con- 
spicuous dry  fruit  in  all  our  flora,  yet  they  are  far  the  most 
numerous ;  for,  of  the  eight  hundred  and  eighty -nine  genera  of 
flowering  plants  given  in  Gray's  Manual,  eight  hundred  and  nine 
have  dry  fruits.  But  many  of  the  eighty  fleshy-fruited  genera 
are  brightly  colored :  ten  have  white,  eight  yellow,  eight  yellowish, 
thirteen  blue,  twenty -three  (usually  shining)  black,  sixteen  purple, 
twenty-five  red  species.  Only  four  have  no  other  color  than 
green. 

Surely  this  is  a  significant  contrast.  There  is  no  intrinsic 
reason  why  a  nut-shell  should  not  be  as  brightly  tinted  as  a  peach 
skin,  but  in  the  light  of  modern  theories  of  distribution  the  prob- 
lem is  simplified.  It  is  now  known  that  dry  fruits  are  dissemi- 
nated by  purely  mechanical  means,  by  the  agencies  of  wind  and 
water,  or  by  the  unconscious  help  of  animals  to  whose  hair, 
feathers,  or  feet  they  adhere.  But  fleshy  fruits  are  largely,  often 
entirely,  dependent  upon  animals  which  eat  the  attractive  and 
palatable  covering,  and  in  one  way  or  another  scatter  the  un- 
injured seeds.  As  there  are  wind,  water,  and  insect  pollinated 
flowers,  so  there  are  wind,  water,  and  animal  carried  fruits ;  and 
the  first  two  classes  of  both  are  inconspicuous,  the  third  common- 
ly beautifully  adorned.  The  negative  reason,  then,  for  the  absence 
of  color  among  dry  fruits  is  the  needlessness  of  attractive  charac- 
ters; but  there  is  a  positive  and  perhaps  as  powerful  a  cause 
which  has  operated  to  the  same  end.  Dry  fruits  are  by  no  means 
unpalatable.  The  staple  vegetable  foods,  sought  after  alike  by 
Uie  lower  ATiimala  and  by  man,  are  grains,  legumes,  and  nuts.  In 
their  great  popularity  is  their  great  danger ;  their  treasure  must 
be  hidden.  The  seeds  of  many  CompositcR  greedily  eaten  by  birds, 
aitt  tJip*i»*'»  '^mrered ;  the  distasteful  or  even  poisonous  fruits  of 
frteXj  exposed.  The  hard  shells  of  nuts,  the 
■u^  of  many  pods,  defeat  the  attacks  of 
nned  bodies  of  Siegfried  and  Achilles 
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did  not  save  thein.    There  never  yet  was  armor  without  vulnd 
able  point.     Nature  "arms  and  equips  an  orpanism  to  fiud 
place  and  living  in  the  world,  and  at  the  same  time  sLo  arms  B,i 
equips  another  to  destroy  it."    Squirrels  deftly  open  the  hardfl 
hickory  nuts ;    lurv;^    penetrate    tlie    thickest-shelled    almond 
Wallace  destTibc'S  how  cleverly  the  black  cockatoo  of  the 
Islands  breaks  into  the  kanary  nut,  which  is  so  hard  that  onl 
heavy  hammer  will  crack  it. 

Every  little  helps,  and  the  absence  of  the  straw  may  savo 
camel.    Therefore,  if  in  addition  to  their  hard  coverings  the 
fruits  are  also  colored  so  as  not  to  be  easily  seen,  they  have 
another  advantage,    Mr.  Bailey  dt*5»cribes  the  p»>ils  of  the 
pea  as  "protectively  imitative,^'  rauth  resembling  the  1 
the  same  plant  when  closed  after  irritation.    Wallace  thinks  tl 
the  dry  fruits  of  herbs  "  have  no  doubt  ofteu  been  prevented  fro 
acquiring  bright  colors  by  natural  selection,  in  order  to  prote 
their  seeds."    And  it  seems  logical  that  the  same  purpose  may  1 
served  by  the  sober  colors  of  the  larger  dry  fruits. 

Fuller  describes  a  kind  of  figwoi-t  as  a  possible  instance  of  « 
[irotoctivcly  colored  fotrer.  The  blossoms  are  inconspicuous  and 
purplish;  the  ripening  ovary  develops  a  dark  purple  tint,  and 
somewhat  resembles  the  fallen  corolla;  the  buds,  too,  are  aa, 
deeply  colored  as  the  opened  blossoms,  an  unusual  thing.  Sii 
this  species  is  adapted  to  pollination  by  wasps,  and  avoided 
other  insects  which  have  a  respectful  awe  of  their  formidab| 
ting,  the  miniature  flowers  and  the  fruits  seem  to  be  well 
ectud  by  resembling  the  blossoms — an  economical  metli<xl  to 
the  least,  and  so  effective  that  the  wasps  themselves,  Bometiz 
doceivad,  weio  seen  to  alight  on  the  buds  and  ovaries. 

III.  VVaknin'o  Color. — In  the  forests  of  Nicaragua  there  i»{ 
brilllAQt  rod  and  blue  frog,  which  is  scornfully  rejected  by 
binls  who  usually  devour  frogs  and  lizards  greedily.  All  tb 
other  btitraoliiaus  are  protectively  colored  and  feed  only  at  ntgbl 
but  tliese  little  feUow»  hop  boldly  around  witli  no  thought 
Fear,  A  certain  hermit  crab  is  found  always  in  shells  which  ; 
covered  with  a  (usually)  bright-colored  sponge  or  sea*anezQa 
both  of  which  are  avoidod  by  the  crab's  enemies.  Id  such  cfutei 
striking  color  is  correlated  with  obnoxious  chemical  qualities 
and  the  enemies  understand  it. 

It  would  be  decidedly  advantagnoua  t-o  plants  which 
otherwise  fitt«<I  to  survive  the  atL'icks  of  herbivorous  au. 
acouraulato  ftubstancos  offenitive  to  thorn  and  then  to  luli 


of  the  sagacity  of  AQlmols  loaves  lilil 
would  quickly  rDoognUtf  tliww  ap> 
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Kerner  and  Stahl  have  proved  that  tannin  is  distasteful  to 
snails,  goats,  rabhits,  sheep,  and  cattle.  It  is  therefore  not  strange 
that  natural  selection  has  brought  about  the  accumulation  of  this 
disagreeable  substance  in  organs  and  at  stages  of  growth  needing 
special  protection;  and,  in  fact,  it  is  most  abundant  in  young 
leaves,  flowers,  and  unripe  fruits. 

Wigand  has  shown  that  red  color  often  accompanies  tannin, 
and  it  is  also  true  that  red-leaved  plants  commonly  contain  oxalic 
acid.  Pick  suggests  that  the  union  of  elements  of  the  oxalic  acid 
and  of  the  red  coloring  matter,  resulting  in  the  formation  of 
crystals  of  calcium  oxalate,  prevents  the  formation  of  such  an 
excess  of  the  acid  as  would  prevent  the  action  of  the  ferments  by 
which  starch  is  made  diffusible.  Raphides  are  bundles  of  calcium 
oxalate  crystals.  Stahl  says  that  the  single-pointed  crystals 
which  exist  in  certain  irises  are  an  effectual  protection  against 
snails,  and  that  in  the  pickerel  weed  there  are,  besides  these, 
raphides  and  cells  rich  in  tannin — perhaps  a  suggestion  that 
raphides  may  have  arisen  as  the  further  development  by  natural 
selection  of  such  solitary  crystals.  For  these  delicate,  sharp  rods 
are  a  formidable  defense,  piercing  the  skin  of  a  would-be  destroyer 
of  the  tissues  containing  them  like  so  many  needles.  (Taste  Jack- 
in-the-pulpit  leaves.) 

So  there  is  law  in  it  all.  Tannin  abounds  in  plant-tissues. 
Where  it  is,  red  color  often  appears ;  and  where  there  is  red  color, 
oxalic  acid  is  frequently  found;  where  oxalic  acid  is,  raphides 
may  be  formed ;  and,  finally,  where  there  is  tannin  or  raphides  or 
both,  there  are  substances  generally  disliked  by  herbivora — a  long 
story,  which  the  red  color  of  the  exposed  parts  of  many  plants 
doubtless  tells  briefly  but  effectively  to  their  enemies. 

For  example,  various  members  of  the  orpine  family  are  not 
eaten  by  large  animals,  because  their  leaf-tips — the  most  available 
parts — contain  tannin, "  as  shown  by  their  dark-red  color."  Otto 
Kuuze  says  that  the  Javanese  surround  their  coffee  plantations 
with  a  living  hedge  of  red-leaved  plants,  so  keeping  off  the  swine, 
which  ahhor  this  color.  The  brightly  tinted  leaves  of  young  oaks, 
maples,  etc,  are  seldom  eaten ;  and  in  the  tropics,  where  there  is 
the  severest  struggle  for  existence,  gay  leaves  are  most  abundant. 

The  mottled  leaves  of  arum,  lady's-thumb,  some  everlastings, 

and  prince's  pine,  and  probably  of  adder's  tongue  and  cyclamen,  are 

protected  by  raphides ;  those  of  begonia  have  sour,  and  of  coleus 

and  wild  ginger,  bitter  sap.    Such  variegations  of  leaf-surface, 

which  maybe  imperceptible  to  the  larger  animals,  may  have  much 

"«Uer  ones.    Species  of  caterpillars  and  of  beetles 

' )  particular  orders  or  even  genera  of  plants, 

*e  the  cockatoo  to  the  kanary  nut,  they 

Uie  peculiar  characters  of  these  plants. 


rrom 
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» 


on  the  deadly  nightshaiie,  which  is 

I  haive  no  doubt  that  the  butterflies,  wbose  wonderful 

h :. '     *    III  to  deposit  their  o^gs  upon  iho  plants  In  s*   l  ' 

Ti'  lifir  youug,  arc  aided  iti  dislinguisliin^  b«t  \ 

and  often  warned  off  of  the  wrong  ones  by  such  spots  and  mar^ 

ings;  for  they  well  know  how  to  pnt  two  and  two  together. 

The  coloring  muttei-s  of  jdauts  are  closely  connected  ehomicalf 
with  the  aromatic  group  of  substances  (Vines).    NatumUy,  ll 
odor  3om<>tinies  takes  the  place  and  dooa  the  work  of  color, 
presence  of  diistusteful  oils,  resins,  eto.,  is  announced  by  the  odd 
of  some  plants  no  less  effectively  than  that  of  obnoxious  tntmij 
stinging  raphides,  or  bitter  alkaloids,  by  the  colors  of  other 
The  uiost  brilliant  flowers  are  not  the  sweotost;  both  qualities  a^ 
not  ordinarily  needed  {though  thoy  may  exist  together,  as  in 
hard-fighting  plants  of  the  Mediterranean  region);  14*6  pen 
of  the  white  flowers  are  odorous,  only  3*2  per  cent  of  the 
And  odorjike  color,  may  be  at  the  same  time  attractive 
repellent — a  phenomenon  probably  much  more  common  the 
imagino. 

Ten  of  the  thirty  species  nuMilioncd  by  Kcrncr  as  not  eat 
herbivorous  mammals  are  either   aromatic    or    struug-a 
Pasture  mints  and  field  onions  are  avoided  by  cattla     WhaJ 
hungriest  mammal  would  relish  a  meal  of  the  skunk-cabbage  or 
the  Bpottwl  arum  ?    Yet  flies  are  attracted  to  both.    If  Iho  offen* 
sivo  odor  which  some  beetles  and  caterpillars  emit  when  hunil   ! 
is  a  warning,  surely  that  of  those  plants  says  more  plainly  \\  i 
words, "  .V(:7n/j  vie  irnpune  lacessil."    Herbivora  seem  even  ti    ■ 
repelled  by  tho  sweet  fragrance  of  wintergreeu,  lily  of  the  va!  1  ■ 
violets,  and  of  some  orchids,  which  attracts  to  them  tlteir  iut*.*.; 
friends. 

Again,  the  same  animal  may  be  simultaneously  aMnii 
warned  by  a  color.    Dr.  Ogle  found  tho  white  and  blue  \... 
of  a  species  of    monk's-hood  growing  in  tho  same   distri' 
Switzorland.    Almost  every  opcneil  corolla  of  the  w'  ' 
was  perforated;  none  uf  tho  blue.    Tho  flowers  are  df  j 
pollination  upon  bees;  the  perforated  white  variety  therofo 
pi'        '  Land  this  form  was  ram;  but  the  M  t< 

If^  _  ilmndantly  pollinated,  common.     S"  i| 

tAuoo  of  the  warning  is  evident.    Tho  bluo  corolla  invites  i 
tn  *'     *■      '    '■ '  ,  but  at  tlie  same  time  pro  '  "'    ' 

M  it  lawfully.    The  bees  i 

ploa«uut  propertioa  of  some  kind  are  associated  with  tho 
thiji  form. 
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Protective  orgaus  or  substances  are  frequently  increased  in 
p  vicinity  of  flowers.  Long  ago  Erasmus  Darwin  wrote:  "The 
flowers  or  petals  of  plants  are  perhaps,  in  general,  more  acrid 
thjui  their  leaves;  hence  they  are  much  seldomer  eaten  by  in- 
aecta."  "Many  caterpillars  will  rather  die  than  eat  the  flowers 
the  plant  whose  leaves  are  their  special  food."  •  But  insects  arc 
ot  tho  only  foes  who  steer  clear  of  petals.  Kemer  gives  a  long 
list  of  plants  whose  leaves  are  eaten  by  herbivora,  tho  flowers 
antouche<l.  In  our  own  land  the  blossoms  of  the  waysides  and 
fields — May-weed,  buttercups,  daisies,  dandelions,  sorrel,  wild 
carrot,  etc^— by  their  very  abundance  witness  to  their  immunity 
from  the  attacks  of  grazing  animals.f  The  survival  of  many 
showy  flowers  in  St.  Helena,  notwithstanding  the  intrwluction  of 

,ta,  which  have  destroyed  the  luxuriant  forests,  may  perhaps 
be  due  to  the  beauty  which  brands  them  unpalatable. 

The  cons  pic  uousn  ess  of  all  of  these  sjwcies  is  the  noteworthy 

int.  They  are  landmarks,  doubtless,  to  the  lower  animals  as 
►  us.  That  blossoms  are  most  completely  shunned  when  they 
are  large  and  showy  is  almost  axiomatic.  If  bright  flowers  tasted 
well,  they  would  be  speedily  annihilated.  The  majority  of  good 
fodder  plants  have  insigniflcant  flowers.* 

There  is  still  another  class  of  enemies  wlncli  may  be  prevented 
from  attacking  flowers  by  the  disagreeable  oheniica!  properties 
f'f  their  conspicuous  petals.  These  are  the  birds.  Mr.  Brock- 
hnrst  writes  that  in  the  dry  summer  of  1880  the  sparrows,  seek- 
ing pollen,  destroyetl  his  crocuses,  pri-ferring  tho  yellows  to  the 
pnrples  and  whites.  They  also  attacked  the  primroses,  devour- 
ing hundreds  of  them  in  one  morning.  Orioles  have  been  seen  to 
T)ite  through  the  corollas  of  the  trumpttt-creeper  and  golden  cur- 
mnu    Young  seeds  and  soft  petal  tissues  would  certainly  seem  to 

dainty  bird-faro,  and  would  surely  be  more  often  so  used  were 

hey  not  chemically  protected  from  such  injury.     As  things  are, 

lowever,  other  foo<l  seems  to  be  preferred  when  it  can  be  found. 

In  addition  to  the  need  of  defense  against  rain,  and  of  adaptation 

jto  the  form  and  size  of  the  chosen  visitors,  necessity  of  keeping 

e  pollen,  nectar,  and  ovules  fi*om  destruction  by  birds  may  have 

elped  in  the  formation  of  tubular  and  palatod  corollas.    Flowers 

,e««i  the  beauty  of  Helen  to  attract  lovers,  the  guile  of  Penelope 

<li6oriminate  between  tho  true  and  the  false;  to  provide  for  the 

e.  and  against  the  others. 

rV.  MiMK'RT. — Mr,  Bates  found  in  South  America  and  Mr. 
Wallace  in  the  Malay  Archipelago  several  genera  of  very  abun- 
dant, brilliant  butterflies  which  birds  refused  to  eat;  and,  accom- 


•  Eemrr. 
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punying  these,  a  few  individnals  of  rare  species,  themBcIves 
feuMcldss  and  palatnlilc,  dilToring  widely  from  Uit*   type  of 
genem  to  wlaich  they  belong,  and  so  closely  rosoinbliiig  tlio  ot 
aft  tt>  be  readily  mistaken  for  them  even  by  experienced  collecto^ 
Since  its  discovery,  miinerous  examples  of  this  so-called  "mil 
icry"  bave  been  brought  to  light  in  many  claases  of  animals,  i 
conditions  being  always  the  same.    Arare,  helpl-        i      *       -  pr 
tected  from  attack  by  similarity,  in  external  api  y.i 

a  common,  easily  recognizable,  well-defended  one. 

There  are  strong  resemblances  between  widely  sejinratod  ge^ 
era  of  plants.    The  submerged  parts  of  water-crowfoots  are  muc 
like  those  of  wukT-mari golds.    "  It  is  almost  impossible  to  disttjj 
guish  between"  the  euphorbias  of  Africa  and  the  cacti  of  Son^ 
America,  when  not  in  blossom ;  mare'a-tail  looks  like  an  equi4 
turn — one  is  a  flowering,  the  other  a  floworless  plant;  the  fall 
goat'a-beard  closely  resembles  the  true;  dalilmrda  "in  aspect  i 
foliage  resembles  a  stemless  violet."    Observation  may  find  pr 
of  some  advantage  gained  to  the  feebler  plant  by  the  Ukonosai 
the  last  two  crises,  inasmuch  as  the  plants  occupy  the  same  loca 
tios^  and  in  each  case  one  of  the  species  is  much  more  limited 
distribution  than  the  other.    But  none  of  the  others  are  exumpll 
of  true  mimicry,  becauso  the  similar  plants  do  not  inhabit  til 
samo  regions,  and  it  is  hardly  snpposablo  that  any  benefit  accra^ 
from  the  likeness.    Similarity  of  conditions  may  have  mnch 
do  with  it  in  some  instances,  but  a  deeper  cause,  and  one  of  a  kit 
which  wu  can  not  yet  conceive,  must  be  songht  in  explanation  i 
the  oxtrjKirdinury  results  sometimes  roacheil. 

Nevertheless,  there  is  true  mimicry  in  plants. 

The  only  South  African  balsam  is  strikingly  like  an  orcl 
which  groWK  in  the  same  locality  and  is  visited  by  the  same  il 
sects  I    Surely  a  clear  ciise  of  plagiarism. 

The  "cow-wheat"  is  parasitic  upon  the  roots  of  wheat,  whc 
seed  its  own  so  exactly  resembles  that  the  two  can  only  be  distill 
guished  by  careful  botanical  examination.    So  the  hnsbandma 
who  himself  sows  tares  among  the  wheat,  one  day  wakes  tosaj 
"  An  enemy  hath  done  this." 

Sir  John  Lubbock  thinks  that  the  harmless  dead-nettle 
be  prfjtccteil  from  grazing  cattli-  by  its  greiit  likeness  tti  the  at 
ing  ueltle — a  member  at  a  widely  different  order. 

In  1833  Robert  Brown  conjectured  that  the  remarkable  it 
like  '  '  the  flownrK  of  '" 

**  are  1  to  deter,  not  ti 

shown  that  some  of  the  species  are  self-st*^'! 
ar.  .        " ! .    '    '        :'         '    '■        -     ■     .     . 
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■  report***!  to.  Most,  inscot-liko  on-hids  lesemblo  lirilliant  but- 
yliicli  nrc  as  a  rule  imjuilatablc,  and  therefore  enjoy  com- 
parative immunity  from  attack.  May  not  the  flowerR  be  protected 
tbe  reseniblftitco,  as  the  dofonseloss  butterflies  discovered  by 
Valiaio  are?  Si»me  such  rt-asoM  as  Ibis  makes  it  more  easy  to 
comprehend  the  need  of  sucb  elaborate  development  for  which 
^ptation  to  small  flies  or  bees,  as  in  tbe  case  of  Imly-slippere,  is 
ily  a  satisfactory  explanation.  Nature  is  too  economical  to 
Bjiend  so  lavishly  for  the  accomplishment  of  what  has  been  done 
[nuch  more  simply  in  other  ways.  The  desirability  of  combined 
ittraction  and  rejmlsion  brings  with  it  tbe  need  of  many  new 
riles.  If  "all  things  are  fair  in  love  and  war,"  mucli  moy  be 
exiHH'toii  of  a  nmn  rtr  tlower  engaged  at  tbe  same  time  in  both 
pursuit  R. 

Another  orchid  iPngonin  ofih itHjIossonlen)  is  very  difficult  to 
Snd  bocaude  of  its  gix-at  likeness  Uj  tbe  much  more  abundant  In- 
lian  cucumber  which  lives  in  the  same  places.  In  company  with 
ro  botanists  and  a  gardener  well  versed  in  the  ways  of  the 
b'oo<ls,  I  have  spent  hours  in  finding  half  a  dozen  specimens.  Mr. 
Jibson,  too,  met  with  the  same  difficulty,  actually  treading  the 
jrchid  under  foot,  "the  imitative  wliorled  foliage  of  the  medeolas 
Imviug  Ixtguibid  my  discrimination."  Surely,  though,  it  is  the 
3gonia  which  is  the  imitator.  It  is  the  rare  form,  fulfilling  all 
the  comlitinus  of  mimicry.  Tbe  two  plants  dwell  together.  The 
rare  one  differs  from  its  allies;  there  is  no  other  pogonia,  and,  in- 
Jeed,  no  othfiT  orcbid  of  our  flora  which  baa  its  leaves  whorled  on 
Ithestem.  Tlie  whole  appearance  of  the  plant  is  decidedly  non- 
)rchidean,  and,  8<j  far  as  pressed  specimens  show,  the  flower 
Bontinues  the  imitation,  for  the  greatly  elongated  sefmls  and 
fchroe-parted  corolla — all  green — have  decidedly  the  semblance  of 
^he  second  whnrl  of  leaves  always  found  on  the  flowering  stems 
>f  the  mc-deola, 

V.  Al.lX'KiNO  Color. — Color  is  sometimes  a  trap. 

Tbere  is  a  singular  class  of  beings,  half  animal,  half  plant,  in 

■ir  ways  of  living — a  fascinating,  uncanny  sisterhood — the  in- 

rrtivorous  plnnt^!,  wliich   display   marvelous  ingenuity  in  the 

itrappiug  of  their  victims. 

TliM  bladder-wort,  which  abounds  in  stagnant  ditches  or  ponds, 

A  mom  her  of  this  cla^r*.  which   has   no  apimrent  attractive 

owerR.    Yet  D»n**in  says  that  one  species  has  wonderfully  con- 

''    ■'  iously  like  an  ontomostracnn  cnistncean, 

,  th*'80  are  the  very  animals  most   fre- 


d  the  interest  of  scientists  and  travelers 
it  the  meaning  and  mechanism  of  those 
ly  dijBcovcred  within  comparatively  recent 


8+ 


THE  POPULAR  SCIENCE  MONTHIW 


times.  Glandular  hairs  leiwi  up  the  margin  of  the  pitcher 
through  its  month  to  a  field  of  such  sugar-plums  as  grow  every- 
whoro  in  fair>^lan<i.  Flies,  ants,  and  sometimes  moths,  follow  the 
baited  path  to  feed  on  the  sweets.  But  getting  out  is  not  so  easy 
as  going  in.  Some,  reaching  the  limit  of  the  sugar  grove,  slip  on 
the  glassy  surfare  which  is  below  it;  others,  satiated  with  the 
honey,  try  to  fly  away,  but  are  dashed  against  the  opposing  lid  of 
the  pitfall,  fall  back  into  the  tube  again,  and  at  last  they,  too, 
slip  from  the  middle  walls  to  bo  drained  and  more  or  less  com- 
pletely digested  by  the  fluid  secreted  from  myriads  of  hairs  at  its 
base. 

The  lure  of  the  allied  genus,  DarJinghuia,  is  still  more  perfect. 
The  singular,  orango-retJ,  tleshy,  two-lobed  organ  which  hangs 
over  the  pitcher's  mouth  much  resembles  the  flower  of  the  same 
]>1ant,  so  that  visitors  which  normally  pollinate  that  may  be 
Ix^trayed  by  the  double  deceit.  Tliis  is  curiously  like  Stewart's 
description  of  an  Asiatic  lizard  whose  body  is  protectively  colored 
like  the  sand  on  which  it  lives,  but  at  eacli  angle  of  the  mouth  a 
fold  is  produced  into  a  shape  ''exactly  resembling  a  little  rod 
flower  which  grows  in  the  sand."  Insects  approach  and  are  cajit- 
ured. 

The  elongated,  hollow  Ic^f-tips  of  Nepenthes  have  the  same 
general  purple  coloration.  The  shade  of  many  an  insect  which 
lias  perished  in  such  a  drunkard's  grave  emphasizes  the  "touch- 
not,  taste-not"  law — "he  that  is  careless  in  his  ways  shall  die," 

The  si)arkling  glands  of  thu  aun-dow,  pinguicula,  and  Venue's 
fly-trap  are  scattered  over  the  flat  leaf-blades.  A  Portuguese 
genus  is  called  by  the  villagers  "the  fly-catcher,"  and  liung  up  in 
their  cottjigcs  as  such.  A  single  plant  of  martynia,  about  three 
feet  high  and  as  many  in  diameter,  caught  seven  thou.sand  two 
hundred  small  flies.  The  abundant  hairs  secrete  an  exceedingly 
viscid  fluid,  whoso  unpleasant  odor  comes  to  the  help  of  color. 
The  disagrcenlth)  snu^U  of  Arum  crinitnin  also  draws  many  small 
flies  to  its  spathes,  from  which  escape  is  made  diflicult  by  the 
sticky  downward-pointing  liairs  of  their  inner  surfaces.  Some  of 
the  visitors,  unable  to  make  their  way  out,  die  and  are  apparently 
digested.  Others  crawl  up  the  spadix  and  fly  away  to  deposit 
pollen  on  the  stigmas  at  the  base  of  the  next  spathe  which  they 
enter  and  in  wbiidi  they  will  probably  die  in  their  turn.  So,  as 
perhaps  in  Darlingtonia,  one  insect  serves  two  important  pur 
poses.  "  Thrift,  thrift,  Horatio ! "  The  priests  themselves  f urui 
forth  the  meats  of  the  mar  Ha  go- tables. 

The  prevailing  colurs  of  the  attractive  parts  of  all  these  plants, 
with  the  single  exception  of  the  bladdor-wort,  are  the  same  that 
we  shall  find  again  in  fly-pollinated  flowers.  The  lurid  red,  pur- 
ple, or  pink  of  the  pitcher-plants,  sun-dew,  etc.,  recall  the  blosso: 
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.ii's  pijie,  Bryofpliylluni,  and  Cirr]ioi>f*tjiluui,  and  the 
he  skuuic-cabbage;  the  glittering,  dew-like  drops  of 
butterwort  and  the  unicorn  plant  occur  again  in  the  false  flower- 
elands  of  Purnaissia  and  the  doocptivc,  8parklin>?  ovary  of  Paris; 
and  tlmt  disu^re4*able  odor  is  a  conuuou  characturistic  in  both 
classes  strengthens  the  belief  that  in  both  carrion-loving  flies  (or 
fieetlfs)  are  the  objective  points  of  the  attraction,  with  this  lines- 
L^ntial  difference  tliat  in  the  one  class  the  plant  feeds  the  flies,  in 
the  other  the  flies  feed  the  plant. 

VI.  Attractive  Colou. —Leaving  aside  the  negative  evidence 
Jerivable  from  cleistogamy  and  the  existence  of  only  inconspicu- 
Foua  flowers  in  places  where  insects  and  flower-frequenting  birds 
ire  absent,  it  remains  to  prove  that  attractive  qualities  actually 
Jiave  reference  to  the  visits  of  animals,  thereby  establishing  their 
■nsefulnesH — i.e.,  their  eligibility  as  characters  M\Hm  which  natu- 
ral seh-etion  may  work- 
Where  there  are  bright  flowers  there  are  color-minded  animals. 
lAll  orders  of  insects  are  repfesented  to  an  altitude  of  2,300  metres, 
|l)uttcrfljes,  flies,  and  certain  bees  even  to  4,600  metres.    The  num- 
Iber  and  kind  of  insects  are  in  close  relation  to  the  nnmber  and 
I  kind  of  flowers  and  their  hours  of  waking  and  sleeping.     Climate 
.affects  the  color  of  afl  parts  of  a  plant.     Cereal  grains  are  said 
to  be  brighter  in  the  North.    Fruits  are  invariably  so.    Many 
travelers  have  observed  the  intensity  in  the  color  of  Alpine  flowers 
ip  to  certain  limits  of  temperature.    But  if  the  brighter  color  is 
useless  it  will  not  be  retained  after  a  few  generations^  as  the  in- 
|Con8picuoiis   character  of   the   flora  of  insect -poor  Greenland 
Khows;  if  serviceable,  it  will  be  not  only  preserved,  but  deepened 
|»s  time  goes  orL    The  absolute  number  of  flowering  plants  de- 
creases with  increase  of  latitude  or  altitude.    As  men  flock  to 
:;ities  until  the  average  compensation  becomes  equal  to  less  than 
'what  they  can  obtain  in  the  country,  so  all  insects  would  stay  on 
the  plains  or  in  the  tropics  until  their  number,  becoming  dispro- 
ortioned  to  that  of  the  flowers,  better  rewards  can  be  obtained  in 
[loss  crowded  regions.      To  tliis  interdependence  of  insects  and 
t  |dauts,  and  to  the  constancy  of  the  numerical  relations  between 
ike  two,  inherited  intensity  of  color  must  be  largely  due.    If  the 
Husocts  are  greatly  in  excess  of  the  attractive  flowers,  ineonspicu- 
IS  and  conspicuous  blossoms  would  be  searched  and  fertilized 
itlike  in  the  resulting  scarcity  of  food-    If  the  number  of  flowers 
Sa  much  larger  than  that  of  the  insects  supported  by  them,  the 
latter,  hwnniing  fastidious,  frequent  only  the  brightest  or  more 
ting  the  others,  which  accordingly  remain  incon- 
-ulf-fertile.     When  both  insects  and  flowers  are 
It  'tr  will  remain  only  so  long  as  the  greater  attract- 

VUk  latur  makes  it  as  easy  to  obtain  the  same  amount 
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of  honey  as  couM  be  obtained  in  the  same  time  from  tliu  flora 
richer  ro^ons  where  competition  lesseus  the  rewards  of  labor, 

It  is,  therefore,  necessary  that  the  in8eet-dt*j>oinh'nt  plants 
rjK>ldor  places  should  have  special  attructtons,  and  they  do.    01 
ftrvatious  prove  that  one  or  more  of  the  three  qualities — colo^ 
nectar,  and  fra^ance — which  attract  visitors  are  nalurally 
creatned  in  Alpine  and  northern  plants,  and  it  is  not  strange 
some  insects  have  been  persuaded  to  leave  all  and  follow  thea 
into  their  cohler  homes. 

McLeffd  in  the  PjTenees,  Delpino  in  Spitzbergen  and  ITo* 
Zembla,  Miiller  in  the  Alps,  and  Verhoeflf  on  thu  ialand  of  No 
deruey,  all  concluded  that,  in  correlation  with  a  scarcity  of 
tain  classes  of  insects,  the  tiowei-s  are  eitlier  more  conspicuous, 
there  is  a  noticeable  increase  in  number  of  wind  or  self  fertilii 
forma. 

That  climate  alone  can  not  account  for  the  lack  of  beautifuL 
flowers  in  countries  where  flower-visiton*  are  rare,  is  the  mot 
evident  in  the  comparison  of  the  weedy  ilora  of  Tahiti  with  t^ 
rich  one  of  the  neighboring  Sandwich  Islands,  ur  with  that 
Juan  Fernandez,  in  both  of  which  honey-sucking  birds  abound. 

Again,  there  is  proof  of  the  actual  preference  of  the  different 
groups  of  insects  and  birds  for  particular  kinds  and  colors 
flowers. 

The  richest  and  gayest  flowers  of  the  world  are  those  of  ten 
perate  Australia,  South  Africa,  the  south  Euroj>ean  Alps, 
South  America.    Honey-suckers  abound  in  the  first  (are  four 
nowhere  else  in  the  world) ;  most  of  the  sun-birds  of  the  worb 
are  found  in  the  second;  humming-biixis  are  almost  exclusivelj 
confined  to  the  last;  butterflies  and  bees  characterize  the  tliird. 

Large, bright-coloreil,sceritlr'Ss  flowers  Hf^em  t'llu;  thf  favorit* 
of  birds  and  butterflies. 

Riley  says  that  *'  white  moths  an?  natur.illy  .ittractnl  to  whit 
flowers/'  The  dififoreuce  in  color  between  flowers  visited  by  night 
flying  motlis  and  by  butterflies  is  very  instructive,  showing  tfai 
s  ■!  '  '  L'  more  than  absence  of  light  has  led  to  the  geruiral  co^ 
01  ■   of  evening  blossoms   (compare  the  day  and    iiigh^ 

flowering   species  of  lily,  etc.),  many    of  which  are   fragian^ 
keeping  "  their  sweetness  to  themselves  all  day/*  to  "  let 
delicious  secret  ont"  under  cover  of  darkness.    Hci  fragrancp 
the  work  of  the  honey^guidcs  which  are  invariably  lackiug 
evening  flowers.    Since  many  of  these  remain  oijen  only  a  »boi 
time — orift,  two,  or  three  nights— it  is  the  moro  imiKjrtAiit  tl 
they  ^  found  by  the  keen  sightwl  and  KContiKJ  frtendSf  1 

whom  ..,.^,..;iC«  is  assure  u  gnido  as  color. 

But   of  all  iuseeL«,  the  femalea  of  the  iu:*riiU  U' 
laodemhip  in  horticulturo.    They  are  0 
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dustrioua  of  flowor-giicsts,  because  they  provide  not  only  for 
their  own  needs,  but  also  for  those  of  their  numerous  progeny. 
Many  of  theni  aru  wise  systematists,  as  Aristotle  noterl  long  ago, 
who  wi-ote,"  A  bee  ou  any  one  expedition  does  not  pass  from  one 
kimi  of  plant  to  another,  but  confines  itself  to  a  8ingle  species  and 
(loos  not  (Oiange  until  it  has  first  rotxuncd  to  the  hive."  Color 
must  help  them  much;  but  since  they  visit  a  ^eat  variety  of 
flowers,  it  is  seemingly  most  useful  as  a  means  of  distinguishing 
intermixed  8[>ecies,  one  color,  in  itself,  being  perhaps  little  more 
attractive  than  another. 

Kernor,  Kroutield.  Forbes,  and  Delia  Torre  have  seen  bumblo- 
boi?s  fly  for  hours  from  one  flower  to  another  of  the  same  kind, 
ignoring  other  species  which  grow  mixed  with  them.  To  such  i>er- 
sistent  and  intelligent  industry  our  field  and  meadow  flowers,  at 
least  in  part,  owe  tlieir  endless  variety  of  shape  and-  color,  and  as 
hjug  as  bees  live  there  will  be  fresh  modifications  for  us  to  won- 
der ats  The  "soft  sun-brush  "  directed  by  the  exquisite  taste  of 
these  little  connoitsseura  of  true  art  is  continually  producing  new 
cheff-d'ttuvre. 

Nor  is  the  work  of  flies  to  be  despised.  Some  of  them  are 
almost  as  enterprising  and  have  apparently  as  keen  a  sense  of 
beAUty  AH  many  liees  and  butterflies.  Miiller  si>eaks  of  the  largest 
and  most  handsome  of  the  saxifrages  as  the  "  masterpiece  of  the 
Syrphiila  "  (the  most  highly  developed  of  flies).  Fly-flowers  have 
often  dark-red  color  and  nectar  bo  scanty  that  it  does  not  pay  the 
boea  to  take  it — t».g.,  bryophyUum.  In  New  Zealand  flies  largely 
take  the  place  of  bees,  which  are  there  exceedingly  scarce.  Some 
species  are  exclusively  dependent  on  them.  Lurid,  snaking  spots 
or  markings  or  disgusting  odors  often  tell  the  secret  of  fly-attrac- 
tion (arum,  Dut<*hnian's  pipe,  skunk-cabbage,  smilax). 

But  some  flowers,  neither  showy  nor  fragrant,  are  yet  abun- 
dantly visited  both  by  bees  and  flies  (bryonia,  bur-cucumber, 
etc.).  Kunth  found  that  the  greenish  petals  of  some  of  those 
plants  affect  a  photographic  plate  as  strongly  as  those  of  white, 
violet,  or  blue  flowers.  It  is  not  at  all  unthinkable  that  the  won- 
Jerful  eyes  of  insects  maybe  sensitive  to  colors  invisible  to  our 
coarser  sense.     Kunth  adds  that  the  glands  of  these  jilants  may 

•haps  contain  ethereal  oils  noticeable  to  insects  though  imper- 
ible  to  man. 

Surely,  in  the  face  of  all  these  facts,  it  can  not  be  denied  that 
here  is  some  relation  between  the  conspicuousuess  or  fragrance 
if  6owDrs  and  their  poUinization  and  poUinizers,  especially  since 
:i  the  various  insect  groups  to  trace  a  connection 
.  nuA  -ince,  in  the  absence  of  animals  of  one  kind, 
been  delegated  to  do  the  work,  the  botan- 
cUar;*  ■■'••-)n  clmnging  correspondingly;  as,  for 
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uistaDce^  in  the  fly-flora  of  New  Zealand  and  tlie  bird-flora 
Juan  Feruaadez.    Indewl,  M.  Sevali  claims  that  grasshopper 
fortilixo  the  Leginmnosct  of  New  Zealand,  and   Delpiuo  thinl 
that  Rhodea,  which  is  self-sterile,  depends  for  tho  production 
seeds  upon  snails  I 

In  ordor  that  the  selection  of  insects  may  cause  change  in  tin 
characteristics  of  flowers,  two  things  are  necessary  on  their 
Their  visits  most  be  methodic — we  have  seen  that  they  are  so  fo 
the  most  highly  specialized  groups.    They  must  be  frequent 
Any  one  who  has  followed  a  "  busy  boo"  for  half  a  day  will 
ready  to  witness  that  they  are.    A  bumble-bee  in  mid-Bwed*; 
was  seen  to  suck  honey  from  the  monk's-hood  at  the  rate  of  fron 
HtHi  to  !,ai»0  visits  an  hour;  a  butterfly  visited  1U4  violets  in  sil 
minutes  and   thnre  quarters;   2,155  beos  wore  actually  count 
on  a  single  heiul  of  the  "honey  plant"  between  5  A.  3f.  and 
P.  M.,  the  thirty  heads  of  one  plant  furnishing  supplier  for  ov6 
n4,000  bees  in  one  day.    Some  one  has  calculated  that  2,'0(X>,<M 
visits  are  made  to  the  red  clover  for  every  pound  of  honey.    TlM 
United  States,  by  the  census  report  of  1880,  produced  25,743,1! 
[lounds,  representing,  therefore,  04,35 S,OiKVXJO,(X>0  visits  of  hit 
bees  alone  in  this  country,  and  this  includes  only  that  used  fo 
economic  purposes,  not  at  all  that  kept  by  the  bees  themselvi! 
dd  to  thei^e  visits  those  of  tho  wild  boos,  bumblo-bees,  flies,  but 
irrtios, birds— which  are  by  no  moans  indiscriminate — and  surelj 
here  is  a  force  whose  selective  influence  must  be  enormous,  whio) 
might  easily  bring  about  a  comparatively  rapid  evolution.    Maj 
not  this  shed  some  light  on  the  mystery  of  the  rapid  floral  du 
Vtilopment  of  Phanerogams    after  their   initiation    in   guologi^ 
ages  ?  Gardeners  and  farmers  have,  in  relatively  short  time,lK>el 
able  to  introduce  and  establish  new  forms  of  fli>wers,  fruits,  and 
grains,  but  the  results  of  the  industry  of  this  vast  army 
workers  must  have  been  inconceivably  larger. 

This  brings  us  to  the  other  side  of  tho  qucbtion.    Something  1 
necessaiT^  on  tliw  part  of  tho  flownrs,  which  must  ihomsolves 
capable  of  great  variation  in  C(di>r  and  form  in  order  that  sele 
tion  may  have  material  to  choose  from.    Kvery  one  knows  tl 
they  are  so.    As  the  latest  production  of  the  vegetable  world  Ihej 
are  the  most  plastic,  the  moat  easily  influenced  by  alterationfi  i 
the  environment.    (Old  traits  are  not  easily  changed.)    Many 
them  in  Ihoir  individual  development  pass  throuj^'h  a  f- 
change»  which  sometimes,  perhaps,  ruprusent»f  tho  color   , 
geny  of  the  species — e.  g.,  ftovvml  species  of  honeysuckle 
vl  "        '    '  Grst  day,  bucome  yellow  the  socnn  ^       '  '         1  - 
A  :  bil)iHCUrt  is  white  in  the  morning,  f" 

day,  and  red  in  the  oveniog,  repeating  tb- 
thby  as  long  m  the  flower  lasts.    Such  chaugi 
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erely  chemical,  thi>  oxygen  accumulated  "by  night  Iwing  used  up 

•y  day. 
But  the  most  quitk-witted  insocts  would  notice  them,  and  we 

nd  that  some  plants  have  adopted  them  as  dialwits  of  Iho  uni- 

ersal  "flower-languag«.'*  Fritz  Muller  dtiscribt^s  a  Brazilian 
lantaua  whoso  flowers  last  thre«  days,  and  are  yellow  the  first, 
Vt^  tlie  second,  purple  tho  third,  A  few  butterflies  stick  their 
tongues  into  the  yellow  and  reil,  others  visit  only  the  red,  none 
the  purple.  If  tho  flowers  fell  the  first  day,  tho  inflorescencefl 
would  be  less  conspicuous;  if  the  butterflies  did  not  appreciate 
tlie  chaiijtce,  thyy  would  lose  time  in  searching  for  honey  from 
old,  functionless  nectaries.  What  may  be  a  ]jurely  chemical  phe- 
nomenon in  the  hibiscus  has  become  a  constant  and  useful  char- 
acter. (Even  more  remarkable  is  the  case  described  by  Hilde- 
brand  of  Eremurus,  whose  flowers  open  before  tho  reproduc- 
tive organs  are  mature.  After  the  corolla  is  withered,  stamens, 
Btigmn,  ami  nectaries  become  fully  developed,  so  the  less  intelli- 
l^unt  injects,  decoytnl  by  tho  bright  young  flowers  and  finding 
there  nu  houey,  leave  the  inflorescence  to  the  friends  who  love  it 
because  "  it  has  opened  its  heart"  to  them.) 

Tannin,  which  causes  tht*  disagreoitble  taste  of  many  |)otalH,  is 
iwculiariy  ubuudaut  in  cells  whicli  exhibit  irritability — Le.,  it  its 
easily  affected  by  outside  agencies.  Petals  are  delicate  organs, 
and  whatever  irritahh*  substance  is  in  them  is  therefore  the  more 
easily  stimulated.  Add  this  to  tho  fact  of  their  youth,  and  it  ts 
lYiatural  that  flowers  should  be  pre-eminently  variable,  and  alto- 
gether possible  that  certain  stages  may  be  seized  upon  and  made 

lereditary  l)y  the  selection  of  the  innumerable  army  of  hungry 

isocts. 
So,  again,  there  is  law  all  the  way  through.    The  operation  of 

ntirely  natural  and  conceivable  causes  leads  to  the  permanent 
eHtablishment  and  combination  of  colors,  odors,  and  forms  which 
may  bo  protective,  repulsive,  imitative,  attractive,  or  unite  several 

f  these  functions.    And  in  tho  "continuous  adjustment  of  in- 

eruat  toexternal  conditions"  is  the  evolution  from  alga  to  rose, 
which  shall  by  Jio  means  stop  with  tho  rose.  The  song  of  tha 
flowers  is  clear  and  true : 
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MODERN'  NKKVOUSNESS   AND   ITS  CURE, 

Br   Ilnm   Hn.   HILKINOKK. 

TIIE  signature  of  our  ago  is  a  thin-blooded,  nervoas  gener 
tion.    Only  a  few  decades  ago  our  women  were  so  Iiealtl 
thai  they  were  ahle  Lo  suffer  occasional  bloodlettings  to  counts 
acta  supfiosed  excess  of  blood.    Now  our  jcirls  arc  paltt  even 
their  school  age,  and  the  general  complaint  is  that  the  yirls  nt 
nervoua.    Not  without  reason  is  the  ago  called  a  nervous  oc 
While  our  ancestors,  living  in  natural  conditions,  hardly  kae 
what  nerves  were,  we  complain  of  exciU;d  nurVea,  even  among  oo 
children;  and  adults,  especially  in  the  cities,  who  do  not  suff^ 
from  nervousness  are  exceptions.    There  is  no  doubt  that  we 
ness  of  the  nerves,  or  neurasthenia  as  the  doctors  call  it,  is 
acquisition  of  modern  civilization, and  nt  this  time,  ur  sinue  attet 
tion  was  called  to  it  by  the  American  George  M.  Beard,  as  being 
as  it  were  a  new  disease,  is  playing  a  formidable  part  with  doctoek^ 
and  laymen.  ^H 

The  term  neurasthenia  does  not  so  much  signify  a  special 
Affection  of  the  nervous  system  as  it  is  a  fittingly  chosen  ^rononiyfl 
name  for  a  whole  group  of  disorders  the  character  of  which  coi^H 
sists  in  the  nervous  system  failing  to  act  properly,  on  account  of 
a  deficiency  of  normal  norve-substance.    Such  a  condition,  or  ai 
least  a  pronounced  tendency  to  it,  is  in  many  cases  inherited  from 
parents ;"  and  only  slightly  unfavorable  circumstances  are  requit 
in  children  thus  hereditarily  tainted  for  the  development  of 
nouuced  neurasthenia.    There  is,  besides  the  hereditary  form,  i 
acquired  weakness  of  the  nerves,  which  may  be  protluced  by 
considerable  variety  of  causes.    The  blame  for  the  present  cond| 
tion  of  our  society  undoubtedly  lies  in  the  haste  and  pressure  < 
the  age,  with  its  battle  for  existence,  driving  us  into  morbidit 
The  increase  and  crowded  condition  of  lunatic  asylums  spi 
with  admonitory  plainness  in  this  matter,  and  it  is  time  thai  X\ 
right  meaning  was  attached    to   the   momentous  pbeiii 
Even  in  the  country,  where  the  hygienic  conditions  ani  t< 
favorable,  the  evil  of  nervous  weakness  is  gradually  making 
self  more  plain.  It  is  conspicuous  in  the  larger  cities,  where, 
the  meeting  of  great  masses  of  men,  the  clatter  of  raitroaclfl 
the  driving  of  factories,  excitement  prevails  through   day] 
night,  under  which  th«  anUctod  nerves  with    -■  ■■■'  .i;*t,..,.im 
tain  the  rest  they  noed.    To  this  hasto  and  ' 
life  are  added  the  schools  with  their  uugn 
trial  of  examinatious.  and  rar>dem  ^"-i""- 
wonder  that  only  a  (small  fraction  of 
attaoke  on  the  nervou«  system. 
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Our  general  social  conditions,  in  which  tlie  ease  that  onco  prft- 
vailed  is  approaching  nearer  and  nearer  to  extinction, undoubtedly 
have  a  great  deal  to  do  with  the  preponderance  of  nervous  dis- 
eases. 

On  the  other  hand,  it  can  not  be  too  impressively  insisted  upon 
that  the  individual  had  the  means  to  a  certain  de^oo  in  his  own 
hands  of  alleviating  !*>'  ^  rational  mode  of  life  the  genoral  harm 
to  which  modern  man  is  exposed.  But  it  has  to  be  remarked  that 
tho  greater  number  of  us,  in  spite  of  all  the  instruction  we  get, 
remain  in  incredibly  dense  ignorance  of  matters  of  personal  hy- 
giene. It  thus  occurs  that  many  allow  themselves  to  be  guilty 
of  sins  against  their  own  personality  by  which  the  health  of  their 
nerves  is  broken  to  the  very  marrow.  Besides  overwork  on  the 
one  side,  there  are  certain  special  indulgences,  abuse  of  spirits  and 
other  fltiraulants,  too  early  and  excessive  tobacco-smoking,  and  in 
tho  majority  <»f  cases  all  together,  by  which  tho  nervous  system  is 
at  last  disordered  and  severely  injuretl  in  its  vigor.  I  was  told  by 
an  officer  that  he  began  to  smoke  in  his  twelfth  year,  and  when 
ho  marched  to  France  as  an  ensign  he  now  and  then  smoked 
ground  coffee  when  he  had  no  tobacco.  It  is  not  to  be  wondered 
at  that  this  officer  became  insane  a  few  weeks  after  his  marriage, 
and  had  to  be  put  in  an  asylum.  In  other  cases  there  are  more 
or  loss  self-accused  disillusioua, cares, sorrows,  and  similar  mental 
conditions,  through  which  the  nervous  system  is  weakened  and 
thrown  (»ff  the  track. 

Througli  all  these  processes  waste  products  are  formed  in  the 
lody,  which,  acting  as  self-iioisons,  cause  more  or  less  disturbance 
in  tho  nervous  system.    In  consequence  of  the  storing  up  of  these 
'>lf-poi60us,  patients  complain  of  sleeplessness,  nervous  pains  ap- 
ing lioro  and  there  in  divr^rsified  alternations,  and  of  being 
y  fatigued  after  brief  mental  or  bodily  efforts.     They  are 
iften  cross,  ovtTcunio  by  trifles,  and  very  fi-equeutly  complain  of 
ous  disturbances.    Nervous  dyspepsia  is  therefore  in  many 
aAsociatod  with  nournstbonia. 
8adly  numerous  as  such  cases  of  neurasthenia  appear  at  this 
ime,  our  knowledge  has  advanced  so  far  that  we  can,  with  good 
loart,  give  promise  of  comfort  and  courage  to  nervously  afflicted 
For.  <ivt*u  iu  aiipiirently  critical  cases,  a  surprisingly 
lt>  rt'siuU  may  be  n  ached  by  the  exercise  of  a  little  patience 
mbinod  with  a  proper  and  intelligently  directed  general  hygiene. 
n  '        '  I  rialicnts  to  avi»id,  as  much  as  possible, 

i|y  would  I  warn  them  against  habitual 

.  however  «e<luctively  they  may  operate 

'*  <  se  means  ultimatelv  do  more  harm 


than  drugs  to  nervona  patients 


THE  POPULAR   SCIENCE  MONTHLY. 


%vo  th©  natural  factors  of  healing — air,  light,  water,  quiet,  «ci 
ise,  etc. 

The  first  thing  required  is,  of  course,  to  remove  the  fniu; 
noutal  causes  of  the  disease.     As  much  rest  as  iK)ssihl«  > 
iven  from  without  as  well  as  from  within ;  a  true  religi- 
dition,  which  a  sure  faith  gives,  is  thoreforo  of  inestimable  val 
I  patients.    It  is  self-evident  that  thoy  must  try  to  he,  as  mud 

pnssihle,  in  the  open  air,  and  mountain  air  is  particularly 
vantugeous  to  them. 

Extravagant  as  they  may  venture  to  l>e  in  the  enjoyment 
fresh  air,  they  sliould  be  more  careful  against  exoossivo  appli 
tions  of  water.    They  should  always  remember  that  miin  is  no' 
wat^r  animal  but  an  air  animal.    If  in  anything,  a  close  adapb 
tion  of  the  treatment  by  the  physician  to  the  individual  is 
ticularly  necessary  in  respect  to  the  treatment  of  nervous  pati 
with  water.    By  tlio  abuse  of  water  in  nervous  diseast^s  thai  rxi 
sovereign  of  all  remedies  has,  after  a  short  j>enod  of  popular) 
como  into  discredits    It  Is  certain  that  a  too  iudis<'riminate  npp] 
cation  of  water  is  a  double  poison  to  nervous  patients.    It  is, 
tho  other  side,  incontestable  that  water  applications  in  the  r\. 
measure,  and  in  a  manner  adapted  to  the  character  of  the  affi 
tion,  are  excellent.    Equally  advantageous  for  them  are  gnia 
barefooted  when  properly  prescribed,  and  the  air-bath.    la 
nection  with  the  water  an<l  air  cures  certain  respirat*>ry  and] 
cular  exercises  are  advantages,  and   may,  in  eeilaiu  ad 
stages  of  the  disease,  be  applied  passively  by  massage  and  simi 
oiwrations.    Among  other  things,  gardening  and  other  occn 
tions  in  the  open  air  are  of  greut  benefit.     Unhai)pily,  in 
large  cities,  where  the  majority  of  the  patients  live,  there 
only  a  few  so  fortunately  situated  as  to  be  able  to  enjoy 
employment  to  any  considerable  extent.    Those  who  are  able 
Jfo  cU-ar  into  the  country,  and  work  in  the  fields  and  wools  in 
^Bwent  of  their  brows,  will  perhaps,  if  they  are  prudent  and  «.i 
conditions  are  favorable,  effect  a  happy  cure  of  their  uervouB 
orders. 

Those  who  have  no  garden  to  till  will  hftve  to  depend  on 
nasties  oji  u  substitute.    Among  the  BLmp)o»t  and  most  couvoui 
exercises  of  this  class  are  thfixt*  with  au  r 
and  cln'st  streugthener,  of  a  fierman  mn 
tufl  is  bandy, cheap, durable. and  odaptod  to  a  varietv 
r  ,,■•       "  ..—:..■■  ,  •    ,     " 


sal 


Al 


the  same.     With  this  little  apparatus  wo  c- 


furmatiou  Ans  mAterially  asjiiaied  in  a 
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orne  appnrntus  is  theroforL*  not  only  of  frrent  arlvantago  to  nerv- 

patients,  but  it  can  also  bo  used  profitably  as  a  prophylaxis 

nst  tuberculosis;  it  fortifies  the  chest  and  strengthens  the 

ole  constitution.    Care  should  be  taken  to  perform  the  exercise 

in  a  well-nireil  room,  and  not  to  carry  it  to  excess. 

A  suitable  diet,  specially  adapted  to  each  case,  is  of  ^cat  im- 
tauce  in  all  nervous  disease.  The  best  general  diet  is  usually 
that  is  a  little  stimulating  and  blood-forming,  with  frequent 
changes,  Tlie  usual  courses  of  meat  and  wine  should  be  consider- 
ably diminished,  else  the  nerves  will  not  be  able  to  get  the  rest 
they  need.  Besides  albuminous  food,  the  necessary  quantity  of 
nutritious  salts  should  be  provided  in  supplies  of  fruit,  green 
vegetables,  and  suitable  milk  and  grain  dishes.  Very  much  to  be 
recommended  in  nervons  disorders  are  a  well-prepared  dish  of  oat- 
meal, a  strong  soup,  or  other  dish  of  the  kind.  Such  light  food 
will  not  indeed  be  relished  by  many  because  of  its  being  too  con- 
trary to  their  former  habits.  In  such  coses  some  savory  addition 
to  the  cereal  food  may  be  a  desirable  expedient. 

The  old  German  actirn  coffee  is  of  special  value  in  diseases  of 
the  nerves.  Unmixed  it  is  not  very  palatable  to  civilized  men, 
but  preparations  may  be  made  of  it  which  will  bo  found  very  use- 
ful in  CAses  of  nervous  dyspepsia. 

A  suitable  mental  treatment  should  go  band  in  hand  with 
hygienic  and  dietetic  measures  if  the  most  favorable  results  are 
to  be  swurt-Kl.  Patience  is  a  particularly  valuable  mwliciue  to  the 
DearAsthenic ;  for  it  is  evident  that  a  disordered  nervous  system 
can  be  brought  into  equilibrium  only  with  time  and  with  the 

t requisite  endurance.  In  other  respects  the  patient  must  try  to 
contribute  force  to  his  cure  through  self-control,  through  strength- 
ening of  his  will,  and  through  bringing  his  mind  up  to  a  proper 
tone.  The  word  of  the  poet  comes  into  force  that  "  time  is  man's 
angel."  For  the  cure  of  even  serious  cases  may  be  hoped  for  by 
ffdlowing  the  hints  we  have  given  above;  a  corresixmdiug  right 
application  of  Nature's  healing  factors  may  bring  about  speedy 
cures  evcu  in  apparently  hopeless  oases. 

Fi»r  the  modem  world,  as  a  whole,  the  essential  tiling  to  be 

done  is  to  return  to  ways  of  life  more  harmonious  with  Nature 

^'  to  body  and  soul.    The  way  to  do  this  is  clearly 

J      /  1  the  teachings  of  modern  hygiene.    May  society 

ciitar  upon  this  way  betimes,  for  its  own  good  and  the  salvation 

■     "*        'tied  for  The  Popular  Science  Monthly  from 
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THK   FIRST  GKRMAN    PAPER-MAKEH. 
Br  EDCAKll  OHUSSE. 

'TNthe  name  of  Christ,  amen.    Anno  Doniini  139y,  I,  Ul 
-L    Stromer,  started  at  making  pajwr  on  St.  John's  day  at  t 
Solstice,  aud  began  to  sot  up  a  whuel  in  the  QUlssmiihJe, 
Clos  Obseer  was  the  first  who  came  to  work." 

So  sjiid  Ulman  Stromor,  undoubt^'dly  tho  firut  Gorman  pn|>oi 
mukor,  in  liis  notes  which  are  still  preserved.     Five  liund 
years  have  [lassed  sinco  then,  and  tho  art  of  paper-making  c 
look  baik  on  ns  long  a  perio*!  of  earnest  etfort  and  profitable 
work.    When  Ulmau  Stromer  so  long  ago  established  papor-mak' 
ing  in  Germany  he  had  no  foresight  of  the  important  positi 
paper  was  defltined  to  assume  in  tho  civilization  of  man.   In  bon 
printing,  and  outside  of  it,  it  is  the  most  eflicient  agent  in  i 
advancement  of  the  race,  and  has  become  a  supreme  nwe&tjt; 
It  is  the  foundation  of  the  book  and  newspaper  arts,  the  indi 
ponsable  aid  of  science  and  instruction,  as  well  as  of  commercii 
and  social  intercourse.    In  short,  it  so  governs  our  whole  ago  that 
hardly  anything  could  be  thought  of  without  paper  in  its  present 
shape. 

It  was  different  in  Ulman  Stromer's  time.    Paper  was  then  a 
rare  nmtorial,  little  ui*ed,  and  only  tt»  l>e  found  in  the  i    '"  ■ 
learned,  of  scribes,  and  of  officers.    The  supply  of  Ot^m 
all  northern  Europe  was  brought  from  Italy  and  Spain,  most 
it  from  tho  factories  of  Fabriano  in  Italy,  where  paper-mills  o 
isted  in  the  twelfth  century,  while  a  lively  imper  industry  (Urn 
ished  in  Spain,  with  its  principal  seat  at  San  Felipe  in  Valenct 
as  early  as  1 1  ha.    The  [Miper-making  art  was  introduced  into  both 
uf  theKe  lanils  by  the  Arabs,  who  learned  it  in  Saniiircand  aud 
spread  it  through  Kurope.     It  was  introduced  into  Saninrcaui)  is 
751  by  Chineue  prisouorB  from  their  country,  where  it  hml  be**: 
carried  on  from  extremely  ancient  times.    It  is  believed  that 
Chinese  wore  making  paper  at  the  b*'ginning  of  the  CU 
era,  while  tho  civilized  lands  of  the  West  ha<i  still  no  other 
iug  material  than  tho  Egyptian  papyrus,  which  was  not  equal 
the  Chino*io  piipor  in  quality  and  s»/rvicc;  "  ' 
prepared  from  skiu«,  the  hlL'h  inicp  <jf  \\  I 
oral  and  free  use. 

Tho  mercantile  houn** 
Italy  at  an  early  dat**.    <        , 
neys  thtre.  and  sent  their  Bons  to  Italian  uniV' 
and  other  mn*     •     '  *      "  ^*' 

ttiat  thi*  pu{.> 
maan,  and  lliat  individual  diMilor^  li.'t 
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uper-mills  on  their  journeys  to  Ttaly,  even  thoiiRli  thf*y  may  nofc 
Jiuve  hfui  a  real  knowli-dge  of  llio  art.     in  any  case  it,  is  not  im- 

nssiblo  that  euterprisimg  men  of  business  had  oven  before  Ulraan 
itrumer  ci»nceive<i  the  plan  of  establishing  paper-mills  with  the 
lelp  of  Italian  workmen ;  for  the  expense  of  transporting  paper 

cruas  the  Alps  must  have  made  it  very  high,  and  there  was 
abundant  pr'jt^pect  of  making  the  enterprise  profitable  in  the  fact 
that  there  wert^  no  pay)er-mills  north  of  the  Alps  except  in  south- 
&rn  Friince,  We  are,  in  fart,  inclined  to  believe  that  a  few  pajmr- 
'tiiills  existtnl  in  Germany  at  the  end  of  the  thirteenth  and  the  be- 
ginning of  the  fourteenth  centuries.    Thus,  the  paper  ou  which 
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Fio.  1.— CuuK  Stkoiiiji'k  pArsK-niLL.    (From  Schwleri  Jtvch  itir  CAtohUm  of  UU.) 

Ihe  copy  of  a  document  of  1315  is  written  is  a  specimen  of  the 

Derman   Holbein's  paper,  for  it  bears  as  a  water-mark  an  oi's 

i«^i»d,  which,  acconliuK  to  Gutermnnn,  was  the  arms  of  the  Holbein 

faioily,  whos4»  papcr-niill  was  standing  at  Kavensburp:,  according 

^<.Mw.  ;>.  i;'7o,  ncuording  to  others  in  1331.    But  the  fact  that 

ihi'  OK  also  worke<l  a  similar  water-mark  into  their  paper 

aide.    It  has  not  been  jwssible  to  prove  that 

nillswore  in  operation  before  the  year  14(17, 

i(3  mention  is  made  of  a  paper  factory  at 

nakera  Cuurat,  Pet*-r,  and  Stengli. 

ut  1347  at  Au,Dear  Munich.aud  in 

Austria;  but  documentary  evidence  to 


■       ©sfnhlish  t 
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©sfnhlish  the  fact  is  as  defective  as  it  is  of  the  early  cxisteaeifr 
the  Ravcnsburg  mills. 

Bat  it  is  incontestahly  established  that  the  Nuromberjf  Rat 
Jierr  Ulnian  Stromer  built  a  papt»r-miil  in  1300,  which  was  tl 
6i*st  demonstrably  in  Germany.  Through  his  cai-efuUy  kes 
notes  many  particulars  of  Ulman  Stpomer's  life  and  bnsin« 
trauHiurtions  are  known  to  us.  Thoy  furnish  information  conoer 
ing  the  introduction  of  paper-making,  and  further  permit  a  dc 
inRJght  into  the  conditions  of  trarle  and  industry  at  that  ti 
A  happy  chance  has  also  permitted  the  picture  of  Stromer's  paj 
mill  U>  come  down  to  posterity,  aud  we  contemplate  with  pU 
uro  the  rude  drawinc:  that  represents  the  high-gabled  buildtn| 
of  this  Germa.n  factory  of  five  h«ndre<l  years  ago.  The  vi 
(Fig.  1)  is  reproduced  as  exactly  a«  i>os?iblo  from  Hartmac 
Scheders  Buck  der  Chroniken  of   Uf>3»  which  was  printed 

Antou  Koburgerand  illt 
trated  by  Michael  Wol: 
gemut  and  Wilholm  Pie? 
denwurf  with   alx*ut   U 
thousand  woodcuts. 
Ulman    Sti-omer, 
on  the   Sfith  of  Jaimt 
1339,  was  descended  from  J 
di»tingiiiHhe<I    Nurember 
fannly,     whoso     ancetitoi 
Cfnrad  von  Reichenbacl 
having  married   into 
family  of    thft   Wy.Mstr 
mers,  resiih^l  thoricwfor 
in  Nuremberg,  and  callg 
himself  Stroraeyr,   abbr 
Anated  into  Stromer. 
became  a  man  of  extensitl 
business  and  coneidernbl 
wealth,  and  the  o\ 
bousc^B  in  the  city  a 
landed  estate,  and  eTenI 
allyoi-      "   '     ' 
nent  men  in  Nuremberg.    Witli  a  brief  ini- 
the  city  council,  and  was  for  a  long  time  one  of  the  thr«« 
1)1     ■  ■  r    '  ■  ■  ":     f  .     --,  I    I   ■  -.   .  ■  ■    '  ■'      ^-  ■   '. 

I"  ■ 

atTairs,  aa,  for  example,  in  the 


fiu.  8.— lirriRtaB  or  is  Old  Orruaji  I'afb*- 
MiLL.    y  Mint  J'«t  Amman,  16^) 


greai  di-niors  of  Nuremberg,  Augsburg, 


probably  an  intermediary  of  trade  between  the  southern  and 
northern  countries.  In  his  journeys  to  Italy  he  became  ac- 
quainted with  the  paper-mills,  and  observing  the  prosperity  of 
the  Fabrianos,  Cividales,  and  Battaglias,  recognized  the  immense 
Importance  of  the  tratlo.  It  was  a  short  step  to  decide  to  estab- 
lish a  paper-mill  at  home.  There  being  no  paper-makers  in  Ger- 
many, he  secured  the  brothers  Marco  and  Francisco  di  Marchia 
^and  their  boy  Bartoloraeo  in  Italy  and  brought  them  to  Nurem- 
^fcerfiT*  Ho  built  his  mill  in  the  so-caUefl  Giehsmiihle^  which  was 
Heittiatt-d  not  far  from  Nuremberg,  near  the  present  Hallemiese. 
P^'hetUer  he  built  a  new  mill  or  only  adapted  an  old  grist-mill  or 
oil-mill,  of  which  we  know  nothing,  ho  had  to  prepare  new  ma- 
chinery for  paper-making,  including  stamps,  presses,  and  tubs, 
_and  sorting  and  drying  rooms.  Notwithstanding  these  apparatus 
rere  of  the  simplest  character,  their  construction  required  con- 
siderable time,  for  work  was  done  more  slowly  in  those  days 
|tlmn  now.  When,  therefore,  Stromer  reports  that  he  began 
mper-making  on  St.  John's  day,  wc  must  suppose  either  that 
lonths  or  years  had  been  spent  before  that  in  hard  work,  or  that 
Lho  did  not  begin  the  actual  making  of  paper,  but  only  the  build- 
ling  of  his  mill,  on  that  St.  John^s  day.  The  latter  seems,  in  fact, 
■to  have  been  the  case,  for  Stromer  says  that  it  was  then  that  he 
set  the  wheel — that  is,  the  water-wheel  by  which  the  stamping 
niucbiiie  was  propelled. 

The  view  of  the  interior  of  an  old  German  paper-mill  in  the 
year  15fi8  (Fig.  2)  is  taken  from  a  woodcut  by  Jost  Amman.    In 
Ltbe  left  background  are  seen  through  the  window  the  paddles 
Iftnd  upper  part  of  two  water-wheels,  which,  moveii  by  the  stream 
rithout,  drive  the  works  within,  especially  the  large  roller  that 
lies  against  the  wall.     This,  it  may  be  seen,  is  furnished  with 
projecting  beaters  which  are  designeil  to  hit  uiM)u  the  knee-bent 
stamps  visible  in  front,  and  work  thorn  up  and  down.    The  heavy 
stamps  lie  with  their  hammer-shaped  ends  in  a  rectangular  trough, 
in  m*hioh  the  rags  are  placed  after  having  been  cut  up  and  macer- 
ated.   These  stamps,  with  their  heavy  blows  on  the  rags,  beat 
^them  till  the  cloth  and  its  threads  are  resolved  into  a  fine  lint, 
khich,  >ilpache<l,  washe<l,  and  mixed  with  an  adhesive  substance, 
»ro  carried,  a  semi-fluid  mass,  into  the  draw-tubs.    The  paper- 
ikor  dmwa  the  pulp  from  thom  with  a  rectangular  metallic 
^oviT,  and,  whili*  tbn  water  is  dripping  out  through  the  meshes 
[n  '  "S  the  llbrous  mass  that  is  left  till  it  lies 

trk,  felted  into  an  even,  homogeneous  leaf, 

■    paper,  which  now  laid  between  felts  is 

is  seen  bt'hiud  the  workman, 

Lioth.     When  this  is  done,  the 

riedjn  piles  by  apprentices  to 
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the  drying-groiind,  there  hung  on  lines,  from  which  it  is 
whon  dried  and  is  then  smoothed  again.  Such  in  brief  outlix 
woe  the  method  of  the  old  paper-makorH,  which  haa  now,  of  course, 
been  greatly  modified  and  aubetantially  supplanted  by  the  invoi 
tion  of  papor-making  machinery.  Stromer's  first  a&Hintant,  Cl^ 
Obsser,  waa  probably  not  a  skilled  paper-uiaker,  hut  a  carpenl 
who  came  to  fix  the  water-wheel,  while  the  real  paper^makii 
could  not  bo  bogiiu  till  thia  was  done  aud  the  stamps  were  in 
working  order.  This  was  apparently  in  August,  1300,  for  on  i\ 
7th  of  that  month  Stromer  swore  his  assiBtant  Clos  Obaser 
fidelity  and  to  keep  the  secret  of  the  art  of  paper-making,  as 
did  rogularly  afterward  with  all  his  workmen  when  they  begat 
Tbe  pledge  of  asaistjuits  to  secrecy  was  an  old  custom  whi< 
was  observed  in  different  trades.  It  was  particularly  usual  th4 
when  working  methods  were  still  little  known  and  n 
initiated  into  the  secrets  might,  by  moans  of  tht^ir  kii- 
injure  their  employer  by  inducing  an  unwelcome  competitic 
Such  a  danger  lay  before  the  Stromer  mill.  There  were  as  yet 
paper-makers  in  Germany.  The  process  was  known  only  in  tJi 
southern  countries,  and  Stromer,  as  a  substantial  business  man, 
losired  to  prevent  his  workmen  revealing  the  secrets  of  the  art  or 
Qtting  up  com  petitions.  He  therefore  made  himsulf  secure  by  on^ 
oath  from  his  men  and  by  written  contracts.  He  administered 
oath  of  this  kind  in  the  presence  of  his  sun  J6rg  to  Clos  Ol 
on  the  7th  of  August ;  and  a  few  days  later  to  another  worl 
named  Jorg  Tirman,  recording  the  fact  in  a  note ;  "  Amio  Domi 
1390,  on  the  day  after  St.  Lawrence's  day  (11th  of  August)  Jor 
Tirman  gave  mo  his  pledge,  and  swore  with  upraised  fingers  au 
oath  to  hold  his  trust,  to  be  true  to  me  and  my  heirs,  to  further 
our  advantage  and  keep  harm  from  us,  truly  without  any 
rades.  He  is  for  ten  years  to  engage  in  no  work  in  paper-i 
except  fur  me  or  my  heirs,  to  whom  1  leave  the  paper-mill ; 
whou  the  prescribed  ten  years  have  passed,  ho  may  make  pa^ 
for  himself  but  not  for  anybody  else.  For  this  he  has  a  per 
from  my  own  hand,"  Stromer  imposed  a  similar  oath  on 
Italiuiis  Marco  and  Francisco  di  iliiichia  and  their  boy  Bart 
meo,  and  added  the  provision  that  they  should  not  give  uU 
advice  or  help  in  the  introduction  of  Italian  paper-making  in  ; 
countries  on  the  hither  side  of  the  mountains  of  Lombardy. 
copy  of  the  oath  was  made,  attested  by  five  witnesses,  and  givon  I 
each  of  the  parties.  He  doubtless  made  a  good  business  out  of  ] 
paper,  for  ho  could  soil  it  at  great  profit,  while  the  rags  and  ut 
raw  materials,  not  huini;  yet  currently  merchanUible 
could  bo  bought  very  cheaply.  Ho  did  not  lack  for  oust 
bat  was,  on  the  contrary,  not  able  to  snpply  the  demand  of 
many  or  oven  of  central  Qoraiauy ;  for  it  appears,  from  ra 
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.-books,  that  muoli  jiapor  wiis  still  brought  in  from  Italy, 
Chat  even  the  Council  of  Nuremberg  was  obliged  to  obtain 
a  part  of  its  supply  there.  Therefore  Stromer  planned  an  en- 
largement of  his  mill,  and  decided  to  add  to  tlie  two  wheels  driv- 
ing eighteen  stamps  a  third.  In  this  enterprise  he  had  an  op- 
porttmity  to  become  acquainted  with  the  worse  side  of  the  char- 
jter  of  his  Italian  |)ai)er-makors.  It  did  not  escape  them  that 
Hromer's  paper-mill  waa  proiilablc,  and  they  observed  its  rapid 
rise  with  much  dissatisfaction.  They  tried  to  get  the  mill  into 
jtheir  own  hands  under  favorable  conditions  and  to  enjoy  the 
profits.  They  sought  to  reach  their  object  by  artful  means, 
throwing  evei-y  obstacle  in  the  way  of  his  business,  and  making 
it  unpleasant  for  him.  Thoy  neglected  their  work,  did  not  make 
the  btist  use  of  the  stamps,  and  matie  less  paper  than  they  might 
have  made.  Under  the  pretext  that  they  could  not  do  the  work 
alune,  they  asked  him  to  send  for  a  few  more  of  their  countrymen ; 
and  when  he  declined  to  employ  more  Italians,  they  snmmanly 
refased  to  permit  the  third  wheel.    When  thoy  thought  they  had 

I  tired  their  employer  out,  tliey  broached  their  own  plan.  They 
proposed  that  Stromer  should  lease  them  the  mill  for  an  annual 
rent  of  two  hundred  gulden.  Whon  this  was  not  accepted,  they 
oiTored  him  a  certain  quantity  of  their  own  made  paper  as  a  rent. 
This  proposition  waa  also  declined;  the  disappointed  Italians 
icarried  their  false  play  to  the  extreme,  and  gave  their  employer 
%\\  this  troublo  they  could. 

He  at  last  lost  patience.    He  seized  the  Italians,  put  them  in 
le  tower  "  beliind  the  drying-kiln,"  and  locked  them  up,  as  he 
lys^ "  in  a  little  room."    They  were  not  pleoaed  with  their  quar- 
ters in  this  "  little  room,"  and,  giving  up  their  spite,  they  sent  on 
the  fourth  flay  of  their  imprisonment  for  the  throe  citizens,  Hans 
Iroland,  Stroraer's  brother-in-law,  Fritz    Amman,  and   Ulrich 
>tremler,  to  negotiate  for  thorn  with  Stromer.    Ho  was  disposed 
'to  conciliation,  and  it  was  agreed  that  both  sides  should  pledge 
themsolves  to  observe  honorably  all  that  should  bo  ordered  by 
the  referees.     The  Italians  were  liberated,  and  all  went  to  the 
Augustine  Convent,  whore  the  agreement  was  ratified  anew.    The 
Italians  bad  to  swear  a  new  oath  that  they  would  in  future  be 
absolutely  true  to  their  former  oath,  and  they  would  not  try  to 
^l»arm  by  word  or  deed  any  one  who  had  been  accessory  to  their 
^■mprisonment ;  that  they  would  have  uo  contention  with  the 
"master,  Ulman  Stromer,  his  family,  and  servants,  otherwise  than 
^it\  tho  courts  of  Nuremberg;  and  that  they  would  interpose  no 
^kb»tacles  in  the  way  of  their  employer  and  his  heirs,  and  that 
^nhoy  would  perform  what  he  ordered,  whether  it  were  to  hove 
I  ODiO,  two,  or  three  wheels  in  the  (ileisamiihle,  or  to  set  them  up  in 
another  place.    After  Stromer  had  thus  brought  the  Italians  to 
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terms,  he  seems  to  have  had  no  further  trouble  with  his 
The  business  went  on  quietly  with  a  steady  increase.  New 
men  were  employed  every  year ;  and  in  1398  seventeen  men 
employed  there,  with  three  women  to  sort  rags,  and  a  bool^ 
keeper.  These  were  all  sworn  in  as  solemnly  as  the  first  work- 
men. Among  the  later  hands  were  thrt'e  carppnters,  each  of 
whom  received  fifteen  pennies  a  day.  A  cnmi>arison  uf  th 
wages  with  the  price  at  which  paper  was  then  sold — about  fo: 
groschen  ft  ream  for  writing-paper  in  H36 — suggrests  that  8t: 
mer'a  profits  were  exceedingly  large.  There  was  no  competil 
so  long  as  ho  lived,  and  his  mill  continued  to  be  the  only  one  in 
Germany,  a  fact  which  may  be  ascribed  to  his  careful  proceed- 
ings in  hiring  workmen.  The  year  of  his  dvath,  14<)7,  was  al 
the  year  of  the  beginning  of  the  second  authenticated  paper-mi 
at  Ravensburg,  which  is  then  first  mentioned  in  the  records 
the  city.  A  paper-mill  went  into  operation  the  next  year 
Strasburg,  and  others  at  Lieg:iiitz  in  14:20,  Basle  in  H40,  BautZ' 
in  1443,  and  Augsburg  in  1468;  after  which,  the  art  of  prii 
having  been  introduced,  the  demand  that  arose  fr)r  paper  cau 
factories  to  increase  very  rapidly.  There  are  now  in  operation 
Germany  about  uiue  hundred  and  twenty-five  paper-mills,  w 
produce  more  than  400,000,000  kilogrammes  of  paper  a  y 
Ttunslaitd  for  The  Fopttlar  Science  Monthly  from  Xhilieim. 
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ARE  BUSINESS  PROFITS  TOO  LARGK? 

Bv  J.  B.  UAIfN. 

THERE  are  fonr  essential.s  to  any  successful  businesn — n 
capital,  labor,  skill,  and  opportunity.  The  first  throe 
these  mnst  bo  pai<l,  and  our  question  relates  to  the  proi»ortJon 
compensation  to  bo  awarded. 

We  must  start  by  considering  the  circumstances  of  the  < 
If  we  take  an  ordinary  country  village,  we  will  find 
with  the  (•Hpiwrity  to  labor, but  without  capital  aud  ski  tl 

a  largo  business,  and  from  necessity  they  become  laborers* 
we  find  two  or  three  perhaps  with  business  ability,  lint  no 
and  if  they  can  not  borrow  capital— and  mofit  of  them  cun  not  ft^j 
first— they  beoemo  laborers  also.    Occasionally  one  is  found  U 
W.  li.  Vanderbilt,  having  both  capital  and  skill,  and  hr 
Uw  front  and  does  business  enough,  or  more  than  em 
80voral  villagf*:*.    His  wealth  iucre.a8es  rapidly,  and  his  power  I 
ftccnmulnte  gains  all  the  time. 

Now  the  laborer  looks  at  Vanderbilt  as  a  capitnliHt  cliii:Qy,i 
knowing  that  labor  is  jost  as  o««cntial  to  buftinesta  fts  capit 
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[y  asks  wliy  it  ehoald  not  be  as  well  rewarded.    The  an- 
ways  uiust  bo  that  it  should,  but  this  does  not  answer 
the  main  question  as  to  the  proper  proportion  of  profits  to  be 
divided.    Three  things  being  essential,  and  each  able  to  command 
I     pay,  the  portion  of  pay  must  be  governed  by  circumstances.    In 
Hthe  case  of  our  village  boys,  one  only  can  start  in  bu8inesS|and 
"nine  start  as  laboroiv.  so  that  there  are  in  the  beginning  nine  com- 
petitors for  the  rewards  of  labor,  and  but  one  for  the  rewards  of 
both  capital  and  skill  in  management.    On  the  law  of  competi- 
tion, which  can  not  bo  evaded  in  the  long  run,  this  seems  to  put 
labor  at  a  great  disadvantage,  but  it  is  a  disadvantage  imposed 
Ifby  Nature,  and  so  need  not  be  disciisscd.    The  actual  fact  is,  that 
there  are  throe  things  equally  eaaeutial  and  to  bo  paid  for  the  oon- 
iuct  of  business.    If  wo  had  thirty  dollars  to  divide  as  the  result 
'of  an  enterprise,  and  should  say  that,  as  all  three  of  the  things 
wore  essential,  each  of  them  must  have  a  third  of  the  emolument, 
we  would  shoot  wido  of  the  mark.    In  that  case,  one  individual 
would  got  twenty  dollars,  and  nine  would  get  only  one  dollar  and 
^eleven  cents  apiece.    That  would  be  absurd,    But  the  poor  man, 
^booking  to  the  owner  of  a  hundred  millions,  imagines  that  the 
^^division  has  been  something  very  much  like  it. 

The  poor  man,  however,  is  mistaken.  There  is  no  business  of 
|recognize<l  legitimacy  that  pays  labor  only  a  third.  There  is  no 
jlmsini^ss  tliat  gives  to  capital  and  skill  combined  even  ton  dol- 
llars  out  of  thirty.  Labor  gets  more  than  two  thirds  of  the  in- 
I  come  of  most  undertakings,  and  of  many  gets  the  whole,  whilo 
lihe  entire  capital  not  only  obtains  nothing,  but  is  itself  lost  in  the 
I  venture,  and  its  owner  relegated  to  the  ranks  of  labor.  No  man, 
[employing  ten  hands  at  wages  of  three  dollars  per  day  each,  ex- 
[pocts  lo  make  tive  dollars  per  day ;  but  that  sum  would  only  give 
hum  tl»ree  dollars  for  his  time — the  same  as  his  men  get — and  two 
Idollars  i<iv  his  skill  and  the  use  of  his  capital.  This  is  a  case 
Iwhero  the  employer  is  possessed  of  ability  to  manage  the  ton 
IxDcn  as  laborers  only,  and  for  such  a  man  tive  dollars  per  day  for 
the  necessary'  study,  anxiety,  and  responsibility, can  not  be  deemed 
k  oat  of  proportion. 

When  the  man  of  6fty  looks  at  his  boy  associates  and  their 

srs,  prtiliably  he  will  tind  that  only  one  in  ten  has  reached  a 

kdsomo  cum]>etence  by  his  own  exertions,  and  that  one  because 

he  was  energetic,  faithful,  competent,  and  thorough  systematically 

I  from  the  start.    If  for  a  time  ho  served  under  another,  he  wna 

(caroful  to  do  a  little  more  than  was  expected  of  him,  and  did  it 

IwelL    This  created  confidence  and  desire  on  the  part  of  his  em- 

Iploynr  to  see  him  prosper,  and  a  disposition  to  assist  him.    In 

;iurw  of  time  his  employer  lends  him  capital,  or  makes  him  a 

nor  ID  the  buaness,  and  then  his  fortune  is  assured.    Why 
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did  not  the  other  ten  boys  do  t.lie  same  ?   Obviously  bH*aiisB  i 
was  but  one  chance  in  ten  of  that  kind*  and  the  one  got  it, 
others  had  to  be  content  to  serve  in  lees  profitable  CAllings- 

Tho  regr'^t'nt  has  but  one  colonel,  the  company  but  one 
tain,  the  State  but  one  Governor ;  and  any  great  business  hoy  lit 
tAtions  to  the  number  of  bosses  it  can  find  use  for.    There  mu^ 
be  ojieraiives  as  well  as  managers,  and  Ronerally  riiparity  find 
its  way  to  the  front,  and  incapacity  goes  to  the  roar,  as  a  matt 
of  course,  or  according  to  the  law  of  gravitation. 

AVhen  one  finds  an  opening,  and  leaves  the  operative  cl 
for  the  managing  class,  the  value  of  his  service  shows  for 
self  in  some  way  that  commands  recognition.    Thus,  in  the  earl; 
days  of  agi-iculture,  farmers  send  their  produce  to  market  \ 
man  who  makes  a  business  of  marketing  for  others.     Ho 
handle  the  jirotlurt  of  ton  farms,  say,  and  lience  twenty  farmei! 
^ve  a  living  to  two  middle-men.    After  a  time  a  man  turns 
that  is  smart  enough  to  sell  the  product  of  twenty  farms,  and  ol 
tain  better  prices  for  the  producers,  by  taking  off  a  iittlu 
the  oonuuiasions,  ami  soon  he  getit  all  the  business,  and  bis  ti 
rivals  are  obliged  to  retire  from  the  field.    When  they  aro  ob 
the  profits  which  were  divitled  between  two  are  taken  by  one,  le 
the  small  discount  that  he  matlo  to  the  farmers  to  secure  Ih*^ 
custom.    Now,  doing  the  work  of  two,  he  saves  the  time  aud  11 
expenses  on  the  road  of  one,  and  so,  while  they  just  mad©  a 
ing,  he  rapidly  accumulates,  and  makes  money  faster  than 
farmers  who  raise  the  produce  which  he  only  soils.    In  a 
years  he  is  the  richest  man  in  town,  and  the  farmers,  lookinflfj 
at  the  result,  are  dissatisfied,  and  though  he  has  done  the       _ 
for  them  for  less  than  they  could  iM)ssibly  have  done  it  the 
selves,  and  also  for  less  than,  any  other  man  had  ever 
for  that  community,  they  complain  of  him  as  an  extortioner^) 
obber  of  the  poor  men  who  have  done  all  the  hard  work. 
ate  it  mildly,  ho  is  a  non-producer  who  htis  eaten  up  the  fiirme 
of  the  town. 

And  what  has   happenwl   to  tiie   farmers  has  hujipene 
31  others.    The  competent  manufactnrBr  has  come  in,  ai: 
doing  a  much  larger  business  has  retired  several  incompetent  \ 
the  ranks ;  the  competent  trader  has  done  the  same,  the 
_^has  done  it,  the  expressman  has  done  it,  and  all  fthers 
rhere  there  was  a  chance.    From  what  has  been  said,  it  is 
sarent  that  the  cost  of  living  to  the  middle-men  is  not 
prime  factor  in  measuring  the  pay  for  their  servioes.     In 
first  case  named,  the  farmers  were  satisfied  with   puyinj 
larger  commissions  so  long  as  the  men  earnt^}  only  a  living 
taking  the  living  as  the  proper  measure,  and  theu  they 
to  ftpply  the  same  measure  to  the  better  man,  and  leave 
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the  account  his  better  scTrice  and  manageraoTit,  an<3  lower  com- 
tniffsious.  Thfy  were  more  coutont  with  two  dawdlers  and  in- 
efRcients,  tlian  with  one  brisk,  energetic,  and  go-ahoad  follow, 
who  served  thorn  in  better  fashion. 

It  is  found,  after  a  term  of  years,  that  the  one  efficient  man 
has  saved  a  handsome  property,  and  has  money  to  lend  to  others 
to  Increase  business,  and  that  somehow  his  portion  of  taxes 
ftnd  pnblic  burdens  is  very  large,  and  a  material  help  to  town 
expenses,  while  it  is  certain  that  the  two  men  ho  displaced  do 
not  lend  any  money  or  pay  any  taxes  of  consoqneuoe,  and  prob- 
;«bly  never  would  had  they  retained  the  business  which  he  took 
from  them,  Thn  inefficiouts  would  have  allowi^d  matters  to  run 
ftlong  in  a  careleea  fashion,  and  they  would  have  consumed  their 
mmissions  in  living  expenses,  so  that  nothing  would  have 
l>eeii  u'Med  to  the  general  stock ;  but  the  new  and  vigorous  man 
littving  come  in,  the  community,  instead  of  having  two  poor  per- 
ns who  can  pay  no  taxes  for  highways  and  schools,  has  a  capi- 
talist who  does  pay,  and  who  also  has  money  to  lend  to  men  who 
need.  The  common  people  in  these  days  decry  the  richest  man 
in  town,  and  think  him  a  detriment,  a  sort  of  incubus  or  dead 
eight  which  the  peoplo  are  compelled  to  CArry,  whose  money 
!luks  boen  made  out  of  them  by  craft,  and  they  imagine  that  had 
!thp  laws  of  right  and  justice  prevailed,  their  burden  would  not 
have  existed.  They  do  not  for  a  moment  dream  that  his  capital 
would  never  have  existed  had  the  old  dawdlers  kept  on  t^^  the 
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KovertheUws,  Ihey  do  believe  in  capacity,  and  they  vote  for  the 

ipelent  man  for  Governor,  and  town  clerk,  and  assessor,  and 

;en  they  want  a  farm-hand  or  market-man  they  employ  the 

tbcfft  for  the  money,  and  only  grumble  aft^*r  the  sor^nce  has  been 
|)erformed.    They  know  that  the  beet  help  is  the  choopest  all  the 
time,  wive  at  the  moment  when  they  look  at  the  aggregate  re- 
ward in  the  lump.    They  know  that  a  good  hand  is  more  profit- 
able than  two  half  hands,  because  the  board  of  one  can  be  saved. 
Now,  the  men  who  manufacture  or  ongago  in  trade  are  the  ser- 
vants of  the  ])eople  as  certainly  as  the  Governor  of  the  State  or  the 
lunty  clerk.    They  combine  materials  and  exchange  goods  for 
thfTTs  dimply  becanse  the  others  find  it  for  their  advantage  to 
(Avft  them  do  if^    I  do  not  buy  at  the  store  because  the  merchant 
)rapcls  me,  but  bocanse  it  is  not  profitable  for  me  to  keep  store 
yiwlf.    By  getting  the  manufacturer  to  take  my  wool  and  tnm 
i  into  cloth  I  get  more  cloth.    I  create  the  manufacturer  by  ask- 
1  lo  help  m©  to  get  the  moKt  cloth.    In  early  times  the 
:_  .kt-r  wt>nt  from  house  to  house  with  his  lasts,  leather,  and 
ttoras  tied  ap  iu  a  sack  and  slung  over  his  shoulder,  and  made 
d  roendpd  in  the  family  kitchens.    That  kind  of  shoemaker 
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long  ago  tlisappeared,  and  is  no  longer  here  to  be  Inughvd  ui. 
was  succeeded  by  one  who  stayed  at  home  and  worked  in  his  ov 
kitchen.    The  other  went  out  of  business  bpcause  he  came  ifl 
He  drove  the  other  out,  and  out  to  stay ;  he  will  never  return ; 
demonstrated  to  people  that  the  old  cobbler  was  not  the  best 
sourcB  for  foot-year,  and  the  mouioiit  this  was  mudo  plaii 
system  went  under;  he  savt>d  time  in  packing  and  un]jat 
traveling  to  aud  fro,  in  waiting,  and  in  many  ways  made  It  mo 
convenient  all  round,  so  that  it  was  cheaper  for  customers 
better  for  the  workman  to  have  the  new  system. 

Later  on  the  kitchen  workman  had  to  abdicate  in  favor  of  a 
man  with  a  shop,  a  j^indstone,  shelves,  better  light  and  heat,  an^ 
numerous  appliances  impossible  in  a  farmer's  kitchon.     Whc 
this  man  had  held  the  fort  a  wliile,  the  regular  manufactur 

ith  a  largo  buihling  for  cutting,  sorting,  storing,  and  oaring  f<] 
{D0<ls,  put  in  an  appearance,  and  the  man  with  the  small  she 
and  Cf<mfortable  loafing  quarters  stepped  out  in  the  same  wny  uc 
for  the  same  reason  that  his  predecessors  had.    The  uow-coi: 
could  do  better  service  for  less  money ;  the  manufacturer  car 
because  the  world  knew  what  it  wanted  and  sought  him.    Ti 
world  wanted  some  one  capable  of  stopping  the  enormous  wast 
fulness  of  the  old  system.    The  newest  man  has  made  the  o)j 
cobbler  aud  his  ways  api>ear  ridiculous,  and  the  operative  of 
day  lives  better  than  the  well-to-do  farmer  of  17^0.    If  the  oN 
way  is  the  better,  there  is  nothing  in  the  way  of  returning  to 
only  the  one  fact  that  people  can  not  afford  to.     Lut  him  ihij 
thinks  the  old  plan  the  better  start  out  with  his  bundle  of  lasf 
and  kit  and  try  to  earn  a  living  in  the  good  old  way. 

Attempts  at  co-operation  thus   for  have  generally  shown 
strong  if  not  fatal  tendency  to  failure  because  nf  the  diflicully  i 
commanding  the  rc<[ui8ite  skill  and  faithfulness  in  managemer 
Co-o[ierators  are  not  willing  to  pay  the  price  for  service  whi*; 
their  business  needs  in  order  to  succeed.    They  always  stand 
the  theory  that  the  men  who  conduct  groat  enterprises  got 
much  for  doing  the  business  and  the  operatives  too  little, 
course  of  time,  and  usually  not  very  long  time,  their  scheme  ] 
down,    Tliia  is  ^*ecause  in  the  nature  of  things  no  hired  ]k>t««i| 
^on  a  salary  of  fixed  amount  will  all  the  time  keep  his  wits  alii 

id  study  into  the  small  hours  of  the  night  devising  ways 

'  makt>  ^noney  for  othor  pooi>le.    TJioy  proptwe  in  the 
<  I  ion  to  take  from  capital  and  skill  a  portion  of  the  pro! 

that  has  usually  been  accorded  to  them  and  give  it  to  labor ;  h\ 
after  thousands  of  expeninonts  during  forty  or  more  yeary 
budiuess  in  this  country  there  is  hanlly  a  single  case  of  - 
doubted  success  as  to  warrant  the  assertion  that  demonstrikt 
feasibility  has  been  attaiu&L    The  combined  akill  of  all 
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,tora  in  half  a  century  haa  produced  no  concern  of  magni- 
tude.    The  filmoat  uniform  failures  seem  to  prove  that  great 
anagement  raugt  have  great  compensation,  and  in  endeavoring 
.0  got  Lho  skill  without  the  pay  the  co-operators*  dream  has  como 
[o  naught. 

Now,  this  is  equivalent  to  saying  that  the  worhl  finds  its  husi- 
n^  can  bo  dona  at  loss  cost  than  by  co-operation.  Tho  latter 
falls  because  it  ta  undersold  and  unable  tu  compete  with  such 
skill  as  gets  the  bettor  pay. 

Had  (Jtnuraodore  Vanderbilt  been  content  with  the  flalary  of  a 
steamboat  captain  ho  would  never  have  developed  int-o  a  great 
busiiiesg  man  and  railroad  manager.     Thepros|ieot  of  great  emol- 
ument brought  into  uxeroiso  grtat  powers,  so  that  ho  cheapened 
transportation  in  an  astonishing  degree  and  yet  made  money  to 
an  astonishing  amount.    The  people  who  saved  four  or  five  dol- 
lars in  a  round  trip  between  Boston  an<i  New  York,  and  the 
pie  who  got  their  barrel  of  flour  twenty-five  cents  less  because 
ran  a  railway  to  Chicago,  enjoyed  the  sensation  at  the  time, 
,  when  they  saw  his  fortune,  could  not  refrain  from  tears  to 
think  of  the  merciless  robbery  they  sufferwl  at  his  hands.     It  is 
old  story  of  the  farmers  and  the  niai-ket-meu  told  at  the  be- 
nning  of  this  paper.    The  thing  happened  and  succeeded,  not 
tecause  Vanderbilt  wiis  a  robber,  but  by  virtue  of  his  giving  Itet- 
r  terms  to  people  who  had  to  travel  and  liad  to  eat  bread.    Hia 
ducements  were  such  that  he  got  the  business.    Suppose  he  and 
others  of  the  same  kind  of  enterprise  had  not  come  upon  the 
,  what  would  have  buen  the  result  ?    Evidently  the  old  ways 
of  business  would  have  continued.    We  should  still  bo  going  to 
Buffalo  on  canal-boats  and  creeping  along  the  streets  of  our  cities 
in  dilapidated  omnibuses,  still  be  doing  our  journeying  in  stage- 
oaches  over  dusty  roods  and  tedious  hills  at  a  great  sacrifice 
tinip,  money,  comfort,  and  strength.    The  enterprise  of  the 
oney^makei-s  haa  profited  everybody  else  by  exciting  prmluction 
A  accumulation.    The  money-makers  have  taken  pay  not  out 
I.l'        'lit  out  of  the  increased  production  and  savings  which 
■  have  secure<l.    Individuals  have  sometimes  suffered, 
he  omnibui^es  were  killed  when  the  horse*car  came,  and  A.  T. 
tewart  did  the  business  of  a  hundred  small  shopmen;  but  the 
iQpIv  at  large  saved  time  in  getting  where  they  were  compelled 
go  in  one  case,  and  got  what  they  wanted  at  less  cost  in  the 
The  street  railroad  makes  ten  times  the  money  that  tho 
did,  and  the  people  save  money  and  time.    The  people  can 
o  better  by  buying  of  Stewart,  and  therefore  they  buy.    They 
inrichi?d  hira  U>  the  tune  of  thirty  millions,  clean  cash.    This  is  a 
eat  fact;  but  it  does  not  show  great  robbery.    It  may  show  tho 
ery  opposite.    The  very  class  of  persons  who  find  fault  with 
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Stewart  for  crushing  ont  so  many  small  dealers  are  the  same 
parties  that  say  tho  sreat  curse  of  society  is  the  number  of  mid- 
dle-men it  has  to  carry.  If  there  were  anything  in  this,  thenH 
Stewart  certainly  operated  in  tho  right  direction  by  getting  ria^ 
of  a  portion  of  tlie  incnmbrance;  and  he  got  rid  of  it  in  the  right 
way,  for  ho  allured  the  customers  to  his  shop  by  giving  better 
bargains.  Something  was  saved  to  buyers  when  they  patronized 
him.  Each  buyer  carried  away  a  little  bonus  when  ho  left  Stew- 
art's store.  Something  better  than  a  chromo  was  obtained, 
was  a  cent  a  yard  on  cashmeres,  perhaps,  an  eighth  of  a  cent  oi 
calico,  a  shaving  on  tapes^  and  a  trifle  on  a  paper  of  pins — jus 
enough  to  get  so  much  of  the  trade  of  tho  small  fellows  that  they ' 
must  retire. 

Of  course  it  follows  that,  if  ho  still  made  too  much  profit,  then 
he  ought  to  have  sold  cheaper  yet,  so  as  to  have  driven  out 
another  lot  of  traders.    But  when  wo  say  "  ought "  in  such  a  case, 
we  must  have  some  rule  of  a  practical  nature  by  which  to  deter- 
mine tho  matter.    This  we  do  not  have.    We  know  that  this  mer- 
chant sold  goods  at  so  little  profit  that  he  ruined  hundreds  of 
competitors,  and  compelled  their  retirement  from  tho  fiehl.    Shall 
we  say  that  they  ought  to  have  sold  any  lower  ?    How  can  we  ask 
him  to  sell  at  a  profit  on  which  the  average  trader  breaks  and     ^ 
starves  ?    Shall  we  say  that  he  did  so  much  business  that  he  wat^ 
able  to  (!a  it  for  less  ?    But  that  does  not  meet  the  point.    That  is™ 
only  saying  he  should  have  done  leas,  and  not  that  he  should  have 
done  it  cheaper.    Society  had  no  claim  oa  him  in  this  regard,  and 
would  have  made  nothing  had  it  tried  to  enforce  any.    Had  so-^_ 
ciety  asked  him  to  sell  less,  all  tlie  goods  not  sold  by  him  mus^f 
have  been  sold  by  others,  and  at  as  high  or  higher  rates.    So 
society  would  not  have  been  relievml  of  its  burden  of  parting 
with  so  much  of  its  product  as  was  represented  in  the  commis- 
sions or  profits  taken  by  Stewart. 

But  there  is  another  view  of  it  that  brings  ns  to  tho  same  con-^ 
elusion.  Stewart  was  in  business  for  about  forty  years,  and  foi 
many  years  sold  twenty  millions  of  goods  per  year.  Had  he  sol 
but  fifteen  millions  per  year  at  a  profit  of  five  per  cent,  and  in«^ 
vested  the  profit  with  his  usual  sagacity,  ho  would  have  been 
worth  more  than  thirty  millions  at  the  end  of  his  forty  years. 
That  he  loft  but  thirty  millions  proves  that  his  profit  was  not  over 
five  per  cent  on  the  average.  The  mai^n  for  ]ab<>r  to  gain  from 
is,  therefore,  in  the  neighborhood  of  five  per  cent,  because  Stewart 
has  proved  that  the  ordinary  man  can  not  part  with  more  thAn 
that  and  coulinuu  in  business.  In  other  words,  business  stops 
when  the  margin  goes  down  much  below  that  rate. 

There  are  some  lines  of  business  in  which  the  profit  is  at  tit 
more  than  five  per  cent,  but  in  the  long  run  the  average  can ; 
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unt  to  more  than  that.  Coinpetitioti  iiioreayes  from  year  to  ' 
and  profits  tend  downward  all  the  time;  consequently,  it 
takes  more  talent  and  energy  to  make  fortunes  now  than  it  did  & 
£ow  yeara  ago.  It  is  Tiot  so  easy  for  a  laborer  to  become  a  boss  as 
it  formerly  was;  and  as  tlio  chances  for  rising  to  busshood  grow 
less,  the  hatred  of  bosses  increases.  This  is  a  symptom  of  discon- 
tfint,  and  an  evidt-nce  of  the  unreasonableness  of  tlie  philosophy 
which  is  at  the  bottom  of  the  schemes  for  relief.  Capital  must  be 
paid,  skill  must  be  paid,  and,  if  they  are  each  paid  but  two  per 
Cent  of  the  accruing  profits,  one  per  cent  only  remains  for  labor  to 
get  as  its  share,  and  this  to  the  laborer  whose  wages  are  one  dol- 
lar a  day  would  amount  to  but  three  dollars  a  year.  That  is 
something,  to  be  sure,  but  as  a  means  of  elevating  the  laboring 
classes  is  of  no  account. 


THE  SCIENTIFIC  SOCIETIES  OF  ITALY. 

Br  Db.  W.  a  CAJl^VLL, 

^O  Italy,  more  tlian  to  any  other  country,  Wlongs  the  Renais- 
sance. The  soil  was  particularly  favorable.  Upon  the  fall 
>f  tho  Byzantine  Empire  its  rich  treasures  of  Greek  manuscripts 
found  their  way  from  Constantinople  to  western  Europe.  The 
Seetsof  Venice  brought  the  greater  part  of  them  to  Italy,  where 
Ihey  found  liberal  purchasers.  The  Greek  scholars,  finding  their 
rocaUon  destroyed  in  Constantinople  by  the  Turks,  flocked  to 
[iMy  to  teach  and  translate.  The  awakening  mind  of  Italy  viewetl 
rith  eager  delight  this  now  world  in  literature.  The  eternal 
freahnesfl  and  beauty  of  Homer  and  Plato,  and  the  marvelous 
'Vnowledge  of  Nature  displayed  by  Hippocrates  and  Aristotle, 
when  read  in  these  full  transcriptions  of  their  writings,  came 
with  the  force  of  a  revelation  to  those  accustomed  to  garbled  ex- 
^tnicts,  ktndod  down  with  scholastic  commentaries  and  absurd 
^klucidntions.  The  study  of  the  classics  became  a  passion  of  the 
^^^■"y  and  then  the  fa.vliion  of  the  many.  In  every  city  and  largo 
^HBn  of  Italy  aca*lemies  were  formed  for  the  critical  study  of  the 
manuscripts. 

George  Eliot,  in  her  historical  romance  Romola,  furnishes  us 

rith  a  very  interostjug  account  of  the  proceedings  of  tho  Platonic 

LcAdemy  of  Florence,  then  under  tho  patronage  of  the  Medici, 

only  pure  literature  and  philosophy  but  scientific  inquiry 

Bed  an  impetus  from  these  societies.    Under  the  direction  of 

^nch  raon  as  Alherti,  Da  Vinci,  Toscanelli,  and  Da  Porta,  Nature 

camo  to  be  questioned  in  tho  proper  scientiBc  spirit. 

Hitherto  the  tscholaatics  would  have  had  Nature  to  conform 
rith  man  and  not  man  conform  with  Natxire.    To  these  teachers 
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thoughts  only  were  real,  aiul  all  attempts  to  gain  the  secrets  o^ 
Nature  were  considered  useless  and  contemptible.  And,  akrango  i 
it  may  seem,  the  authority  appealed  to  in  support  of  these  viowa 
was  Aristotle  himself — not  the  Aristotle  as  he  was  known  in 
Qreoce  and  as  he  has  come  to  be  known  later,  but  the  Aristotle  as 
he  appeared  under  a  double  Arabian  and  Latin  disguise.  His 
commentators  had  no  hesitation  in  ascribnig  to  him  just  the  con- 
trary to  what  ho  had  advanced.  He  was  to  be  made  orthodox  at 
any  price. 

All  knowledge  of  Nature  that  was  accidentally  unearthed  was 
made  to  bear  a  theological  import.  Even  the  philosopher's  stone 
was  made  a  theological  agent.  It  was  supposed  to  be  able  to  free 
man  from  sin.  The  search  for  the  stone  was  commended,  since 
God  had  promised  it  to  all  good  Christians, and  that  passage  from 
Revelation,  "To  the  conqueror  I  will  give  a  whit^i  stone,"  was 
quoted  in  support  of  this  view.  Even  zoology  was  obstructed 
with  miracles  and  legends,  as  witness  the  wide-spread  popularity 
for  centuries  tliroughout  Europe  of  that  curious  book  the  Physi- 
ologus,  or  the  Beastiary.  Without  a  doubt  this  book  contains  a 
greater  number  of  errors  to  the  page  than  any  other  treatise  on 
natural  history  ever  published.  It  had  its  origin  in  the  early 
Christian  centuries,  when  the  tendency  was  to  interpret  the  Bible 
in  an  allegorical  method,  especially  resorted  to  in  the  earlier  com- 
mentaries on  the  account  of  creation  in  Genesis. 

Among  the  most  astonishing  of  the  statements  of  this  remark- 
able authority  on  natural  history  are  the  following:  "The  lion 
(footprints  rubbed  out  with  the  tail;  sloops  with  eyes  open, 
cubs  receive  life  only  three  days  after  birth  by  their  father's 
breatli) ;  the  sun-lizard  (restores  its  sight  by  looking  at  tlie  sun); 
the  pelican  (recalls  its  young  to  life  by  its  own  blood) ;  the  eagle 
(renews  its  youth  by  sunlight  and  bathing  In  a  fountain);  the 
phcenlx  (revives  from  fire) ;  the  viper  (horn  at  the  cost  of  both  it« 
parents'  death) ;  the  serpent  (sheds  its  skin;  puts  aside  its  venom 
before  drinking;  is  afraid  of  man  in  a  state  of  nudity;  hides  its 
head  and  abandons  the  rest  of  the  body) ;  the  hedgehog  (pricks 
grapes  upon  its  quills) ;  the  panther  (spotted  skin ;  enmity  to  the 
dragon ;  sleeps  for  three  days  after  meals ;  allures  its  prey  by 
Bweet  odor);  the  sea-tortoise  (mistaken  by  sailors  for  an  island); 
the  hyena  (a  hermaphrodite) ;  the  otter  (enters  the  crocodile's 
mouth  to  kill  it) ;  the  satamader  (quenches  fire) ;  the  tree  called 
peridexiou  (protects  pigeons  from  the  serpent  by  its  shadow) ;  the 
fire-flints  (of  two  sexes ;  combine  to  produce  fire)." 

It  was  not  because  there  was  notliing  better  than  this  book 
that  it  gained  siich  a  popularity,  for  there  were  the  works  of  Plinj 
and  those  of  Aristotle,  though  abridged  and  perverted  from  the 
original  meaning  by  commentators.    It  waa  because  the  mind 


THE  SCIENTIFIC  SOCIETIES   OF  ITALY. 


109 


ras 


bo  middle  a^es  wb^  childUli,  and,  like  a  child,  desirod  not  so 
buch  what  wuH  accnrato  as  what  appoaled  to  the  ima^nation  and 
tho  love  of  the  marvelous. 

Biit  in  the  fifteenth  and  sixteenth  centuries  there  was  an  awak- 
ling  in  Italy,  and  when  these  correct  copies  of  tlie  works  of  Ans- 
ptle,  which  Cuvier  pronounced  "fresh  after  so  many  copies  and 
5uug  after  two  thousand  years,"  and  those  of  other  classic  writers 
came  accessible,  they  found  eatcer  stridente. 
From   hia  study  of  the  ancient  authors  Columbus   received 
lowledge  of  cosmography  and  geography,  which  materially  as- 
Bisted  him  to  hia  discovery  of  the  New  World.    Anatomy  found 
^iUgciit  aludents;  Italian  anatomists  attaineil  European  reputa- 
Huu;  it  was  at  tlie  school  of  Fahricius  de  Aquapendente  at  Padua 
that  Harvey  acquired  that  knowledge  which  afterward  made  his 
\me  immortal.    Even  the  pencil  of  Titian  was  not  above  illumi- 
liting  the  pages  of  the  great  anatomical  work  of  Vcsalius.    Titian 
not  alone  among  the  artists  of   this  period  who  became 
lored  with  the  new  sciences.    The  greatest  of  these  was  Leo- 
da  Vinci,  the  most  universal   genius,  perhaps,  who  ever 
|ved.     His  Last  Supper  is  one  of  the  chief  masterjiieces  of  the 
rid ;  he  distinguished  himself  in  sculpture,  architecture,  poetry, 
id  music;  he  performed  clever  feats  in  engineering;  anatomy, 
slany,  geology,  mathemalics,  astronomy,  chemistry,  and  geog- 
aphy  all  received  valuable  contributions  from  his  investiga- 
ions.    He  anticipated  many  of  those  wonderful  discoveries  in 
physical  sciences  which  fell  to  tho  succeeding  generation  to  fully 
Bvelop, 

Ifo  better  illustration  of  Da  Vinci's  acutenoss  of  reasoning 

5uld  be  obtained,  perhaps,  than  by  quoting  his  observations  on 

10  origin  of  fossils.    It  must  be  remembered  that  geology  did 

become  a  science  or  the  origin  of  fossils  fully  settled  until 

ro  and  a  half  centuries  after  this  remark  was  made.    He  stren- 

isly  asserts  the  contents  of  the  rocks  to  be  real  shells,  and 

iintdins  tho  reality  of  the  changes  of  the  domain  of  land  and 

■which  these  spoils  of  the  ocean  supply. 

[You  will  tell  mo,"  ho  says,  "  that  Nature  and  the  influence  of 

I  have  formed  these  shelly  forms  in  the  mountains;  then 

I  a  place  in  the  mountains  where  the  stars  at  the  present 

y  make  shelly  forms  of  different  ages,  and  of  different  species 

iho  same  place.     And  how,  with  that,  will   you  explain  the 

,. ..J  ..vhich  is  hardened  in  stages  at  different  heights  in  the 

ins?"     lluii  Leonardo  labored  assiduously  in  art  alone, 

ifjfw  n^ver  would   have  been  tlie  need  f>f  Michelangelo  and  Ra- 

p) ;  had  ho  confined  himself  strictly  to  one  science,  Galileo  and 

icelli  would  have  found  their  occui)ation  gone.    That  which 

^proved  Leonardo's  personal  loss  was  Italy's  gain,  for  his  fertile 
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mind  started  trains  of  thought  which  lesser  men  could  prosecu 
but  could  not  liAve  ori^nated. 

The  Academy  of  Milan,  instituted  in  1485  for  the  study  of  t 
arts  and  scieuces,  of  which  he  was  director,  had  a  far-reac 
effect  upon  the  youth  of  Italy  of  that  day. 

Later  on   Bruno  and   Da  Porta  arose  to  carry  on  a  simi 
work  for  southern  Italy.    Bruno  early  espoused  the  Coperi 
system,  and  by  the  brilliant  and  fearless  manner  of  his 
did  much  to  i)opularize  this  condemned  doctrine. 

Bruno  was  a  philosopher  rather  than  an  experimenter, 
his  influence  upon  the  science  of  the  times  was  not  so  much 
what  ho   himself  contributed  as  what  he  inspired  others  to 
after  him.    Yet  in  liis  work,  IMI  Injinifo  Universo  e  Mundi,  \ 
makes  an  advance  upon  the  Coporuicau  system  in  declaring  h 
belief  in  innumorablo  worlds  Ixjsidos  that  on  which  we  T' 
also  that  each  star  is  a  sun,  about  which  revolve  plan 
our  earth.    In  no  country  at  this  date  was  science  being  a 
proached  from  so  many  sides  or  by  such  an  array  of  tt-  • 
in  Italy  during  the  sixteenth  century.    With  such  a  hi 
the  Konaissance  ought  to  have  done  for  Italy  in  science  wh 
it  did  for  her  in  art,  music,  aud  architecture— made  her  t 
master  aud  teacher  of  all  Europe.     But  there  was  a  reprussivi 
power  in  Italy,  which  chille<l  and  stunted  every  shooting  te: 
dril  which  science  put  forth,  and  only  when  trausplauted 
France  aud  England  attained  those  fair  proportions  natural 
its  growth. 

Art  and  architecture  could  he  appropriated  to  the  sennet 
the  Church,  aud  flourished  under  the  favor  of  the  authorities ;  hi 
the  sciences  as  they  grew  became  iconoclastic,  aud  tin 
existence  of  some  of  the  most  cherished  doctrines  ot  i 
It  was  decreed  in  Rome  that  all  such  dangerous  queBtioniOj 
shoulil  cease,  or  else,  as  the  shrewd  politicians  there  for. 
authority  of  tbo  Church  over  men's  minds  aud  though 
he  soon  overturned. 

Adverse  indeed  were  the  times  for  the  organization  of  a  >-  u  n 
tific  society ;  yet  the  generous  and  enthusiastic  Frederico  C«ai.M 
undertook  this  very  thing,  in  establishing  the  Accodemii^^iH 
lancei,  within  throe  years  of  Bruno's  execution,  aud  m  Roi^MH 
that. 

The  story  of  this  unfortunate  young  nobleman^s  '■'■ 
misjudged  hibora  is  one  of  the  m»>st  pathetic  in  th^    -. 
science.    The  Aceadcmla  dei  Lincei  antedates  the  Royal 
])y  sixty  years,  and  tiic  French  Aca*Iomy  of  Sciences  by 
Qore;  yet.  though  at  times  its  torch  burnod  fitfully,  tlii" 
ble  body  still  exists  and  fills  a  place  of  honor  and 
I  country  similar  to  that  occupied  by  the  Koyal  Society  and 
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reiich  luHtitute  in  theirs.  Considering  the  adverse  spirit  sur* 
funding  it  tliroughout  tlie  two  ceutories  and  a  half  of  its  ou&t- 
lOOa  one  can  not  but  wondor  that  it  ever  survived  or  ever  was 
vived. 

Frederico  Cesi,  sou  of  the  Duke  of  Acqua  Sparta,  was  but 
ghtoeu  years  of  ago  when  he  founded  the  Academy  in  l»i03, 
ving  been  born  in  1585^  nor  had  either  of  hi.s  three  associates 
ksaed  the  age  of  twenty-three.  Young  as  was  Frederico,  he 
roady  enjoyed  the  acquaiutauce,  persoually  or  by  correspond- 
,oe,  of  the  foremost  scientists  and  philosophers  of  his  time.  His 
;t  associate  in  his  undertaking  was  Francesco  Stelluti,  who 
jpears  to  have  been  prompted  by  an  ardor  for  study  and  a 
ibility  of  character  simihir  to  that  of  Frederico.  The  third  of 
is  little  band  was  Heck,  Eckiu8,or  Reckiu8,as  he  was  variously 
lU'd,  a  Hollander  and  a  Catholic,  who  found  the  Calvinistic 
habitants  uncongenial,  left  the  Low  Countries  and  settled  in 
e  town  of  Bcandriglia,  in  8abina,  where  he  practiced  medi- 
His  fame  as  a  profound  student  in  all  the  branches  of  phi- 
y  reached  the  ears  of  Cesi,  who  invited  him  to  Rume  as  an 
iac3^  to  his  family,  A  fourth  member  was  added  in  tho  per- 
n  of  Anastasio  de  Filiis,  a  relative  of  the  Cesi  family,  residing 
ith  thum,  and  who  was  devoted  to  mechanics. 

In  order  to  give  method  to  their  studies  these  young  men 

ganizod  an  Academy  upon  the  17th  of  August,  KJ03,  which  date 

lis  to  be  annually  remembered  by  a  day  of  festivity,  and  gave  it 

0  title  of  dei  Lincei  or  the  LynXy  from  the  well-known  acuteness 

vision  of  this  animal,  and  with  the  motto,  "  Sagacitas  isiaj* 

lie  plans  were  drawn  upon  an  ambitious  scale.    "With  the  orders 

the  Church  and  the  Masonic  fraternity  in  their  mind,  they  con- 

ivod  of  tho  organi/^ation  of  a  world-wide  society,  embracing  at 

e  some  time  investigations  of  a  scientific  character  with  & 

road  philosophical  brotherhood  connected  by  affiliated  lodges. 

Tho  meetings  wore  to  bo  private,  and  tho  members  were  re- 
mred  to  bo  "philosophers  eager  for  real  knowledge,  who  will 
TO  themselves  to  the  study  of  Nature,  and  especially  to  mathe- 
tics." 

Thoy  met  three  times  a  week  and  had  five  lectures  at  each 
itotiug,  each  one  performing  his  own  duty.  Heck  was  reader 
Platonic  and  Transcendental  Philosophy,  In  one  of  his  theses 
(  proposed  a  medicine  of  his  own  to  "keep  the  soul  alert" 
id  to  prevent  it  from  growing  sluggish  by  reason  of  tho  heavi- 
es of  the  body.  Unfortunately,  he  could  not  have  taken  his 
^^fe  iH,  if  it  po.'^sesse<l   the  virtues  claimed,  neither  does 

Hwi. . . :..  -li  of  what  his  medicine  consisted.  So  we  can  never 
Kiov  whether  Brown-S<?quard's  mixture  had  a  prior  discovorcr 
K  not.    Each  workod  industriously,  and  besides  their  literary 
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labors  they  had,  Trithin  two  months  of  their  foundation, ' 
efcruc'ted  a  grout  plnnispbero  upon  which  they  drew  both 
aucii'iit  aud  modern  systems  of  astronomy. 

But  evil  (lays  came.  Ini'estigations,  questionings,  or  any  soij 
of  freedom  of  thought  was  never  looked  upon  with  favor  by  thi 
ecclesiastical  authorities  of  Rome.  Columbus  had  apfiear«d  bfl 
fore  the  great  Council  of  Salamanca  to  have  his  claims  of  tli 
sphericity  of  the  earth  and  the  existence  of  an  attainable  anli|i 
o<leH  pronounced  by  the  dignitaries  "contrary  to  Strii'! 
absurd  in  philosophy";  but  he,  with  a  persistence  incui 
with  a  good  Catholic,  at  last  sailed  across  the  waters  and  di4 
covered  what  hia  judges  declared  did  not  exist. 

Copernicus  had   written  and  submitted  to  Pope   Paul  III  i 
systam  of  astronomy  which  was  also  pronounced  contrary 
Scripture  and  erroneous  in  philosophy,  and  the  books  were  con- 
demned and  publicly  burnod. 

Bruno  had  just  been  silenced  by  fire  for  upholdiijg  thfi 
Copernican  system  and  other  heresies;  Porta  was  soon  to  appca 
before  Pope  Paul  III  for  trial  and  to  bo  warned  against  rosor 
ing  to  the  black  arts,  because  of  his  scientific  attainments; 
Galileo  was  to  undergo  more  shameful  treatment  for  "thinkii 
differ<;nt  to  what  the  Dominicans  allowed."  80,  when  Cesi  And 
his  friends  began  their  investigations  of  Nature,  studies  whic 
had  hitherto  brought  nothing  but  disturbance,  unrest,  and 
volt  at  the  authorized  doctrines,  it  is  not  surprising  that  effor 
were  made  to  stop  them. 

The  young  men  were  asked  if  they  had  not  the  work* 
Aristotle  and  of  Thomas  Aquinas,  both  accepted  authorities ' 
the  Chnrcrh  for  centuries;  and  if  so,  why  not  be  content  wit 
them,  for  surely  they  did  not  imagine  they  were  greater  thi 
these  masters  in  science  ?  But  those  tactics  did  not  avail.  Tl 
appeal  was  made  to  Cesi's  parents.  The  old  duke  was  a  ■ 
domineering  disposition  and  violent  passions,  and  was  Ui 
lous  of  means  in  gaining  bis  end. 

Ho  was  told  his  son's  morals  were  being  undermined 
associates,  and  sought  to  ali«nato  him  from  them,  but  withoV 
success. 

Attempts  were  made  to  reach  him  throagb  his  mothe 
arousing  her  fears  as  to  his  morals;  but  she,  with  a  mother 
Btlnct,  could  not  bu  ptnsoned  against  him. 

The  duke  threatened  dissolution  of  the  Aca<lemy  by  f"-  ■ 
Christmas-day  young  Cesi  called  his  friends  together,  and . 
to  remove  all  suspicions  against  immorality,  recast  their  cot 
iion  and  laws,  by  which  it  was  onlered  that  all  future  mc 
should  1)0  opened  by  reading  o«e  of  the  Psalmu  of  David 
jjrayer.    According  to  the  custom  of  the  times,  the  Academy^ 
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It'T   tliP   patronage  of  one  of  the  saints — St.   Jobu,   tho 
stle  of  bidden  visions/' boing  chosen,  to  wliose  church  thoy 
Bpaired  in  order  to  gain  his  assistance  in  their  troubles.    But  all 
ais  only  increased  the  duke's  resentment,  and  young  Cepi  saved 
iniHeir  fr<^tm  his  father's  wrath  by  ilight,  while  Stelluti  and  Do 
Filiia  were  sent  home  under  guai'd. 

Thrmgh  separated,  they  found  raeans  of  oorrespondence.    Ecfc- 
iufl  did  not  escape  so  easily.     It  appears  that  while  in  Holland 
I  waa  connK^llod  to  take  a  man's  life  in  order  to  save  hia  own^ 
it  so  clearly  in  the  right  that  he  was  not  even  put  upon  trial. 
The  dnke,  with  dark  treacherj',  through  pretended  friendship, 
from  Eckiiis  the  names  of  all  the  witnesses  and  his  per- 
enemies,  then  hurried  them  to  Home  to  appear  against  him 
3fore  the  ecclesiastical  authorities.    His  rooms  were  ransacked 
kny  '*  '!L?  I'vidence  against  him;  and  his  instruments  aud 

masn  1^  Iroyed. 

ATter  lying  concealed  until  almost  starved  he  surrendered, 
iT        'i    was  turned  over  to  a  troop  of  soldiers  to  he  returned  to 


But,  though  footsore  and  weary  from  the  foi-oed  marches,  the 
nentific  spirit  was  still  alert  and  uppermost.  His  observations 
_aatur]ii  history,  written  during  thi.s  urihaj)j)y  journey,  he  sent, 
thcr  with  the  drawings  illufil  rating  them,  to  Rome,  where 
with  other  valuable  manuscripts  of  the  Academy,  wore 
treasured  in  the  Alliani  Library  until  the  French  inva- 
loii. 

The  year  1609  was  a  memorable  one  in  the  annals  of  the  Acad- 
ly,  as  it  was  of  science  in  general,  as  the  date  of  the  invention  of 
le  telescope.    Wlien,  in  the  spring  of  this  year,  a  rumor  of  the 
c<:idental  discovery  at  Middelburg  of  the  magnifying  power  of 
LTtaia  lens<«,  which  suggested  to  the  alert  mind  of  Galileo  the 
■,  romlied  Italy,  Delia  Porta,  in  a  letter  dated  August 
>m  Xaples  to  Cesi,  gives  a  drawing  of  a  telescope  with  a 
eference  for  its  principles  to  his  work  on  Optics,  publishe<l  in 
|A89.     Since  PortJi  did  not  see  the  telescope  until  Galileo  brought 
^is  to  Rome  in  ItUl,  the  Neapolitan,  by  his  own  great  knowledge 
optics,  conceiveti  of  the  correct  principle  on  which  it  must  be 
,and  thus  far  forestalls  Galileo;  but — and  the  but  is  here  all- 
tant — Porta  simply  made  a  sketch,  while  Qalileo  hnilt  the 
OStmment.    The  reconla  of  the  Academy  of  this  date  determine 
1  Iho  words  "  tclescojw  "  and  "  microscope  "  were  first  used  by 
Drico  C3esi.    "  In  1009  the  Government  of  Venice  mailo  a  con- 
present  to  Signor  Galileo,  of  Florence,  Professor  of 
batics  at  Padua,  and  increased  his  annual  sti{>end  by  one 
[  crowns,  because,  with  diligent  study,  he  found  out  a  rule 
me^  which  it  is  possible  to  see  places  thii'ty  miles  dis- 
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tant  as  if  they  were  near,  and,  on  the  other  hunt],  near  objitcto 
appear  inucii  larfjer  than  they  ai'e  before  our  eyes." 

Ill  1610  Porta  became  a  member  of  the  Academy.    Th«  fir 
academy  for  scientific  invosticjation  to  bo  establishtil  ix^  modee 
times  was  the  Accatiemiu  Swretorum  Naliirue,  whicli  he  fuuiiii^ 
at  Naples  in  1500.    Porta  was  the  President  and  loading  spirit  i 
this  Academy  until  it  was  interdicted  by  tbe  Pojje,  and  Por 
compelled  lo  go  to  Rome  to  defend  himself  against  the  chiirgu 
magic  and  black  arts.   Porta  became  Vice-President  of  the  Lit 
r«iid  Bome  of  Iuh  greatest  works  were  published  ujider  \V&  anspicfl 
fcmoDg  which  were  MagUs.  Naturalin  j  l)e  Humana  Physiogn 
monia,  from  which  Lavater  is  said  to  have  lx>rrowed  so  ext 
sively ;  Phyiognomonica^  a  treatise  on  the  physiology  and  virt^ 
of  plants ;  De  Refraclione,  opfices  parte,  in  which  he  speak* 
binocular  vision ;  on  Pneumafica,  and  various  other  works, 
the  Magitv  yaturalis  lie  describes  the  camera  obscura,  which 
had  discovered,  and  mentions  the  many  optical  experiments  he  ha 
made  with  it.    He  considered  the  eye  a  camera  obscurn,  and  thos" 
approximated  the  true  idea  of  vision.    Here  we  find  the 
written  several  years  before,  in  which  bespeaks  of  a  combination  4 
lenses  by  which  "we  may  contrive  to  recogni/e  our  friends  at  { 
distance  of  several  miles,  and  those  of  weak  sight  may  read  tt 
moat  minute  letters  from  a  distance.    It  is  an  iikveiition  of  j^ 
utility,  and  grounded  on  optical  principles,  nor  is  it  to  bo  under- 
stood by  the  vulgar,  and  yet  bo  clear  to  the  sharp-sighted."    Wlis., 
knows  what  Porta  would  not  have  done,  with  these  facts  iu  I 
possession,  had  ho  not  been  deterred  by  the  charge  of  resorting  I 
black  arts,  already  resting  uiton  biiu  !    Why  should  ho,  he  mil 
have  reasoned,  put  to  practical  test  that  which,  in  Ids  thou  presoa 
position,  would  almost  certainly  lead  him  to  the  stake.    QaliM 
was  a  bolder  man,  and  enjoyed  the  patronage  of  the  povrer 
Medici,  yet  even  he  i>aid  the  penalty  of  bis  Iwidness. 

"When  Galileo  brought  his  little  t-cleacopo  to  Rome  in  icn,i 
set  it  np  in  the  Vatican  gardens,  very  naturally  his  most  enthn 
astic  supporters  were  the  Lynceuns.    Early  in  the  year  ho 
a  member  of  the  Academy.    His  signature  ruua  as  follows :  **  ■ 
Qalileua  GalilcEius  Vincentii  tilius  Florentinna  tetatis  rneto 
LTl,  Sal.  1(111  die  23  April:  R^tniffi  mnnu  ]iropj' 
whole  of  this,  the  fii-st  visit  of  Galileo  to  Rome,  \^  ig 

ovation,  being  received  with  the  raoet  marked  dislinctiou  by  i 
•     '         lies  and  scientists  alike.    The  oxperienou  of  one  lool 
1  a  telescope  for  the  first  time,  at  the  moon,  for 

must  haw  beon  novel  indeed. 

T'-'  - ^  "-  who  remember  the  sensations  thoy  us 

wbi-:  .:  for  the  lirst  time  the  workings  of  the  luU 

or  phoKogrupU  can  make  only  an  imperfect  (K>mpari^)n;  fof^ 
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taly  in  1611,  live  in  a  day  when  meclianical  wonders  are 
IbwominjBr  commonplace.    Tho  whole  relation  of  the  Academy 
livitb  Galiloo  is  full  of  interest.  The  Trausactiona  of  the  Academy 
pive  accounts  of  tho  memburs  studying  the  heavens  through  Ga- 
lileo's telescope.    Cesi  makes  haste  to  write  to  his  friend  Stelluti 
in  Aprilj  Kill,  of  what  he  had  observod,    Tlio  moon  he  tinds  to 
[\rti  "  mountainous,  cavt^rnous,  sinnous,  aboundinj,^  in  water,"  and 
the  ln'aveiis  are  "either  in  a  st^te  of  flux  and  not  <liffereut  from 
[uur  own  nir,  or  else  arc  each  as  tho  Pythagoreans  hold  them  to 
What  a  contrast  to  tlieso  days  of  revelation  was  Galileo's 
»nd  reception  in  Rome  fotir  years  later!    In  his  work  on  the 
Isolar  spots  he  was  led  to  espouse  the  Copernican  system.    This 
IwAs  a  hereHy  already  tabooed.     All  the  old  warm  friend.ships  and 
Lsniiling  (iw.hh  became  suddenly  cold.     Qalileo  still  hoped  to  pla- 
|cat«  the  authorities,  and  demanded  a  test  by  experiment  to  prove 
tho  correctness  of  his  hypothesis ;  but  this  was  tho  lost  thing  his 
enemies  would  have  allowed. 
K       They  roraembcred  his  challenge  to  the  Aristotelians  to  test 
^K^mir  and  his  views  on  the  laws  of  falling  bodies  from  the  leaning 
^^Hper  of  Pisa,  and  its  result. 

^^^  The  only  pleasant  feature  about  this  whole  unhappy  affair  is 
the  almost  unanimous  support  and  sympathy  given  by  the  mem- 
Ibors  of  the  Lincei.    And  this  meant  not  a  little  sacrifice  on  the 
Ipart  of  the  Academy,  considering  the  condition  of  a£fair8  at  this 
Itimo. 

Throughout  the  long  controversy  with  the  Church,  Galileo 
ved  nothing  but  encouragement  and  assistance   from  tho 
lemy. 

orao  of  his  greatest  works  were  printed  at  the  expense  of  the 

lemy ;  and  when  one  of  its  own  members  became  Galileo's 

jser,  tho  Academy  censured  and  practically  expelled  him  from 

the  body.    Not  the  least  among  the  splendid  achievements  of  the 

■Academy  was  the  publication  of  the  observations  of  Hernandez 

ipon  the  natural  history  of  New  Spain  (Mexico). 

This  celebrated  naturalist  was  sent  by  Philip  II  to  New  Spain. 

lie  result  of  so>eral  years'  faithful  labor  was  embodied  in  a 

rolominous  work,  with  numerous  illustrations,  describing  the  nat- 

"ural  objects  of  tho  country  with  such  fidelity  and  thoroughness 

that,  in  spite  of  the  researches  of  more  recent  naturalists,  it  still 

enjoyfi  the  highest  reputation.    The  expense  attending  tho  collec- 

ion  of  1,  drawings^  and  sjwciniens  for  this  great  work  is 

^•aid  to  1  iiDunted  to  sLxty  thousand  ducats.    Yet  for  fifty 

years  Uils  manuscript  was  neglected,  no  serious  effort  ha%'ing 

been  m-  '    '         '  '   ;h  it.    Then  tho  indefatigable  Ceai  discovered 

it>  lufcd  t  colleagues  of  tho  Academy — Terentio,  Fabro, 

and  Culoniia— 'to  edit  and  annotate  it,  when  the  work  was  pub- 
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Hflhod  at  the  exponafi  of  the  Academy,  several  ;. 
curious  to  find  prefaced  to  this  odition  a  brief,  (\: 
Urban  Vrff,  in  praise  of  the  Academy. 

Cesi  dedicated  his  work  on  his  microscopic  Hludi(!»  of  tho 
to  the  same  Pope. 

When  wo  remember  that  this  was   the  Pope  under  whom 
Galileo  was  condemned,  we  learn  to  what  extent  the  casuistr 
the  day  carried  men,  when  it  allowed  the  Pope  to  praise  8'^ 
yet  condemn  the  results  of  science,  and  to  lead  the  Linceans^ms 
indeed  Galileo  himself,  to  insist  tliat  the  Copernican  system  was 
not  necessarily  tme  in  fact,  but  true  ex  hypoihesi. 

So  lon^  as  Cesi  couhi  remain  at  tin?  bead  of  tlio  Academy  it 
continued  to  flourish,  but  began  to  suffer  and  decline  after  liewiM 
obliged  to  remove  from  Rome  to  bis  estates^  about  a  htindred 
miles  from  th«  capital. 

The  old  duke,  by  his  reckless  and  extravagant  mode  of  It 
ha<l  so  involved  the  estates  that  they  liecame  uuremarieratii 
80,  with  characteristic  selfishness,  after  reserving  for  himself 
annuity,  he  turned  over  the  estates  tu  his  son,  who  assumed  1 
debts, 

Cesi  bravely  struggled  to  meet  these  extra  responsibilitic 
ires,  and  bore  with  uncomplaining  patience  the  !nt;reafie<l 
lance  and  tyranny  of  bis  father,  but  bis  slender  frame  was 
equal  to  the  task,  and  in  a  few  weeks  after  hia  fatlier's  death 
was  laid  beside  him  in  the  grave,  baling  died  on  the  *^M  of  A  ngua 
1630,  in  his  forty-fifth  year. 

A  charming,  learned,  noble-minded  man,  be  died  too  soon 
science,  a  victim  of  filial  duty.  What  Cesi  bad  done  for  ot 
ho  failud  t<»  have  done  for  himself,  for  the  result  (jf  his  own  lal 
77ira/nim  XnliiTte,  was  never  published,  but  mmains  in 
script,  in  the  Albaui  Library  at  Rome,  to  this  day.  Cesi  was  ooe 
of  the  earlicf^t  to  make  accurate  observations  on  foseil  woods*  and 
to  discover  the  system  of  propagation  of  ferns. 

The  Academy  struggled  on  for  twenty  years  after  Ce»i*«  dc 
and  finally  Inpst^d,  t^  be  revived  again  in  1784, 
it  has  forced  itself  into  the  fore-front  of  the  b> 
Europe. 

The  unfortunate  circumstntice  attending  the 
cadomia  dei  Lincoi  was  the  hicU  of  unity  of  the 
each  state  or  republic  having  its  own  aca<lemy,  thus  prt*cU 
strong  central  representative  body,  such  as  the  Rr-y-' 
London,  the  Institute  of  France,  the  Academy  of  H<-'. 
lin,  and  tlio  Academy  of  Sciences  at  St.  Petereburg,  stomi  in 
to  their  own  kingdom.    The  Accadomia  del   Oi» 
lorence,  anti  the  AcmJemitst  at  Bologna,  Tnrin,  Milan,  ^ 
floiirisheil  at  different  times  under  (be  prt^idenny  of  somo  gr^t 
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io  scieuce,  as  Viviani,  the  great  geometer,  and  Torricelli, 
ventor  of   the  barometer,  at  Florence,  the   Morgagni   at 
ilogua,  and  Da  Vinci  at  Milan. 

If  all  Uiese  could  liave  been  cousolidated  into  one  central  cor* 
poration,  their  Transactions  would  have  compared  favorably  with 
those  of  any  other  similar  society.  Another  source  of  the  un- 
fruitfuhiess  of  Italian  scientific  societiea  was  the  emigration  of 
iome  of  their  most  eminent  members  to  foreign  cities,  induced  by 
the  wider  iields  and  richer  rowarde  which  such  cities  as  Paris  and 
St  Petersburg  olTored  in  contrast  to  those  of  one  of  their  narrow 
republics. 

L  But  more  than  all  this,  more  than  all  else  combined,  was  the 
leadening  influence  of  ecclesiastical  disapprobation.  In  this  at- 
tnosphere  no  freedom  of  thought  or  independence  of  reseai-ch  was 
possible. 

I  To  what  purpose  were  life  and  energies  to  bo  devoted  to  the 
kscovery  of  some  great  law  of  Nature,  to  find  the  results,  if  dia- 
^easing  to  the  ecclesiastical  authorities,  interdicted  from  publi* 
aation,  and  the  person,  iuHtoad  of  decorations,  subjected  to  im- 
priaoument,  or  worse  ?  But  the  present  and  future  are  more 
hopeful.  The  atmosphere  is  clearer  and  healthier,  although  it 
required  the  thunder  and  lightning  of  Garibaldi  and  Victor 
mauuel  to  effect  it 
The  old  Italy  has  passed  away. 

There  is  now  a  Oiovine  Italia,  and  there  is  every  indication  of 
new  impetus  to  scientific  research. 
When  we  recall  such  names  as  Columbus,  Cardan,  Leonardo 
Vinci,  Bruno,  Galileo,  Porta,  Cesi,  Fabricius,  Torricelli,  Viviani, 
ilesio,  Campanellrt,  Vanini,  Bovelli,  Cassini,  Bellini,  Morgagni, 
ftlpighi,  Oalvaui,  aud  VoUa,it  is  but  to  be  reniindod  of  many  of 
Le  most  glorious  achievements  of  science,  though  some  of  the 
ftthors  were  oblige<l  to  go  to  other  countries  to  obtain  them, 
hile  of  those  who  remained  in  Italy  some  were  rewarded  with 
e  stAke,  If  so  much  was  done  under  such  adverse  circum- 
ances,  one  can  not  but  wonder  what  would  have  been  the  result 
id  science  received  the  same  encouragement  in  Italy  that  fos- 
ired  art  and  music,  and  which  science  received  in  London,  Paris, 
'liu,  and  St.  Petersburg. 


Tnc  prM^ot  p<wjllc«  of  aoUirapoIogv,  mjb  Dr.  Alezunder  MsoaUsl«r,  of  the 
nUiropotflpral  Sectiua  of  the  Britisb  Asooctation,  !s  critioa)  and  peouliar;  for 
tie  na  tlio  one  bnQ<1  the  ficilitien  for  rc&eiirch  arc  ilaily  frrowiof!  f^'coter  In 
tiM  iltrc<'i]ou9.  tbe  malvrlal  is  tlitninisblng  In  qtiantUjr  und  ncncfiaibilitjr — tr<>aB- 
iind  tbe  worltBof  man  are  HccuinalattriK  In  Dunuuscanif, 
>•.'  of  ibe  moBt  Witercstiu^'  tribt*  h  Imve  vutiiMtied,  and  otluTB 
rapldOy  atMppcaring  ur  bviiig  absorbed  i  d  other  rauca. 
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SKETCH  OF  HENRY  WALTER  BATEa 

TTENTIY  WALTER  BATES  is  best  known  to  science    _  , 
-LJ-    propounder  of  the  doctrine  of  protective  resemMance 
mimicry ;  an<l  to  science  and  the  reading  public  as  the  author 
the  book,  A  Naturalist  on  the  Anmzouu,  which  h«is  been  accord^ 
by  competent  critics  a  place  as  a  scientific  book  of  travels  alonj 
side  of  Darwin's  Voyage  of  a  Naturalist,  Wallace's  Malay  Arcl 
pelngo,  and  the  volume  of  Hooker. 

Mr,  Bates  was  born  iu  Leicester,  England,  February  S,  16 
and  died  iu  Loudon,  February  16, 1892.  He  was  the  son  of  a  m&nlj 
facturer  of  his  native  town,  known  as  '*  Honest  Harry  Bate*/'  bi 
was  intended  for  a  business  career.  After  receiving  tlio  tut] 
instruction  of  tradeBmen's  sons  at  a  boarding  school  in  Billesdc 
ho  was  apprenticed  to  Alderman  Gregory,  hr^siory  manufactnr 
Leicester,  in  whose  shop  his  working  hours  were  from  7  A.  I 
to  8  P.  M.  With  all  the  laborious  character  of  his  duties,  it  wi 
during  the  apprenticeship,  his  brother  says,  that  he  laid  tl 
foundation  of  all  that  ho  afterward  was.  He  bocamo  a  men 
ber  of  the  Mechanics'  Institute  of  Leicester,  which  had  a  gci 
library  and  numerous  evening  classes  with  competent  master 
entered  the  Greek,  Latin,  French,  drawing,  and  compositio 
classes;  "and  worked  with  an  energy  and  perseverance  thi 
brought  him  to  the  front  in  all"  This  he  did  by  studying  Int 
into  the  night  and  in  the  early  hours  of  the  morning.  He  wa«  ; 
diligent  reader,  sotting  special  value  ujmu  Gibhon's  grwit  histor 
joined  a  glee  club,  learned  to  play  the  guitar,  and  became  kno? 
as  a  gfxid  barj-t^ne  singer. 

'\^^lilo  attending  the  classes  in  the  Mechanics*  Institute  he 
came  acquainted  with  a  number  of  gentlemen  who  bad  tastes  It 
natural  history.     He  was  specially  inclined  to  entomology,  i 
cultivatud   tirst  the  Lepidopkra  and  afterward  the  Coieopler 
Holidays  came  rarely  to  the  boy,  but  they  were  eagerly  utilu 
for  colli»cting  excursions,  bflginning  the  year's  work  '        "     wit 
Good  Friday.     Young  Bates  habitually  wrote  descripl  >an| 

of  his  expeditions,  and  was  accustomed  to  sketch  uiid  write  • 
descriptions  of  all  the  principal  insects  captured. 

After  the  death   of  Alderman  Gregor>*,  his  master,  Bove 
years  before  the  expiration  of  his  apprenticeship.  Bates  maitii 
the  business  on  a  small  scale  for  the  deceased  proprietor's  $ttz 
Ho  had  forme^l  an  extensive  collection  of  British  boi'tlfia  and  wu 
in  correapomJenire  with  the  chief  coleojHeriata  of  the  time, 
ably  his  first  contribution  to  entoroological  lituraturu  wa«  ai 
on  Coleopterous  In»ect»  frequenting  Damp  Places,  whiohj 
published  in  the  firxt  number  of  The  Zoologistj  to  1843.    A  i 
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[)n  was  procured  for  him  in  the  offices  of  Messrs.  Alsopp,  Burton- 
-Trent»  where  ho  remained,  in  an  uncongenial  atmosphere,  till 
arrangemonts  were  made  for  his  starting  with  Mr.  Alfred  Russel 
Waiiace  on  their  gcientific  expedition  to  the  Amazons. 

He  first  became  acquainted  with  Mr,  Wallace  in  1844,  when 
Wallace  was  a  master  in  the  Enjj:lish  Collegiate  School,  and  began 
a  corre«pondence  with  him.  Three  years  later,  or  in  1847,  Mr. 
Wallace  suggested  a  joint  expedition  to  the  Amazons  for  the  pur- 
i  of  exploring  the  natural  history  of  its  banks,  and  of  gatber- 
faotiJ,  as  ho  said,  "  toward  solving  the  origin  of  species," 
be  two  friends,  after  spending  some  time  in  studying  South 
lorican  plants  and  animals  in  the  principal  collections  in  Lon- 
>n,enibiirkt:'<l  in  a  small  trading  vessel  April  2G,  1848,  and  arrived 
'  ParA  May  28th.  They  set  to  work  forthwith,  sending  home 
ifim  time  to  time  duplicates  of  their  collections  to  defray^  expenses. 
^ough  zoologj'  wan  the  primary  object  of  their  exi>edition,  they 
cquired  much  geographical  and  ethnographical  information. 
Tcontinuod  to  be  the  headquarters  of  the  two,  and  of  Bates 
:*r  the  separation,  from  which  their  excursions  were  mado  and 
which  they  returned,  and  after  the  departure  of  Wallac:^, 
November  6,  1851.  when  Bates  started  on  his  voyage  of 
iren  years  and  a  half  to  the  Tapajos  and  the  upper  Amazons. 
ao  of  th*'ir  excursions  was  down  the  Tocantins  River  and  to  the 
of  Cametd,  and  furnished  much  information  on  the  subject 
the  complicated  river  geography.  In  September,  1849,  Bates 
krt«l  on  his  first  voyage  up  the  Amazons  in  a  small  sailing  ves- 
(for  stojimers  were  not  established  until  the  year  1853)  and 
reAched  SanUirem,  which  he  subsequently  made  his  headquarters 
for  a  period  of  three  years,  but  on  this  journey  he  pushed  on 

kObydos,  about  fifty  miles  farther.  Here  a  trader  was  found 
o  was  proceeding  in  a  cubesta  laden  with  merchandise  to  the 
>  Kegro,  which  was  arranged  to  stop  frequently  on  the  way.j 
I  Batefl,  securing  a  passa^y,  once  more  increased  his  knowledgai 
of  the  Amazons.  The  destination  of  the  boat  was  Manao.t,  or  the 
Barra  of  the  Rin  Negro,  a  spot  rendered  memorable  by  the  visit  of 
Spix  and  Martius  in  1820.  Aftera  short  stay  Bates  procee<Ied  to 
Ega^  the  first  town  of  any  importance  on  the  Soltmoens  River, 

tich  he  reached  on  the  26th  of  March.  1850.  Here  he  spent 
.rly  two  months  before  returning  to  ParA,  and  thus  finished 
at  may  be  considered  as  his  preliminary  survey  of  tho  vast 
looting  ground  to  be  almost  called  his  own.  In  November/ 
I8fil,  he  again  arrived  at  Santarem,  on  a  second  journey,  where, 
af  'loe  of  six  months,  he  commenced  arrangements  for 

up  fho  little-known  Tapajos  River,  which  in  magni- 
Btands  sixth  among  the  tributaries  of  the  Amazons;.  A  stay 
maiie  at  the  small  settlement  of  Aveyros,  and  from  this  spot 


.J20 


THE  POPULAR  SCISNCE  UONTBLT. 


i 


an  i'xiif?<lition  was  made  up  the  Cupaii,  a  brancli  rivei- 
enters  the  Tiipajos  about  oif^ht  miles  above  it.  At  thU  time  i : 
was  thrown  in  contact  with  the  Mundurucus  Indians,  ftnd 
able  to  acquire  much  valuable  ethnological  iufommtion.  It 
also  during  this  second  journey  that  the  long  sUiy  was  made 
Ega,  and  the  many  exoursions  in  its  neighborhood  resulted  in 
BO  much  general  knowledge,  hoth  zoological  uud  goographicnl- 
Bates  returned  again  to  Par4  on  the  17th  of  March,  ISSy,  after  au 
Interval  of  seven  anti  a  half  years  in  the  interior.  During  li 
long  sojourn  in  the  ti-opiea  Mr.  Bates  obtained  more  tlmn  14,7 
species  of  animals,  of  which  14,000  were  insects,  and  of  these  8,i 
were  new  to  science. 

After  they  had  been  two  years  together  in  South  Amerii 
Mr.  Wallace  separated  from  Bates,  to  visit  the  Hio  Negro  and 
ipper  waters  of  the  Orinoco,  whence  he  subsequently  went  to 
lalay  Archipelago. 
Mr.  Bates  sent  contributions  to  The  Zo5logist  from  time 
time  during  the  whole  of  the  eleven  years  which  he  speut  in  tl 
Amazonian  regions.    One  of  his  letters  gives  a  curiuus  picture 
him  as  equipped  for  a  day's  expedition,  in  colored  shirt,  troi 
boots,  and  old  hat;  his  double-barrel oJ  gun  over  his  should 
loaded  with  two  kinds  of  shot;  bis  net  in  his  right  hand,  wh 
"on  my  left  side  is  suspended  a  leathern  bag  with  two  pouch 
one  for  my  insect-box,  the  other  for  powder  and  two  sorts  of  sh' 
ou  my  right  side  hanga  my  'game-bag,'  an  ornamental  aSi 
with  red  leather  trappings  and  things  to  hang  lizards,  sdaIe 
frogs,  or  large  birds;  one  small  pocket  in  this  bag  contains 
caps,  another  jiapers  for  wrapping  up  the  delicate  birds ;  othera  for 
fcirads,  cotton,  box  of  powdered  plaister,  and  a  box  with  datni 
roork  for  the  micro-lepidoptora ;  to  my  -sliirt  is  piimod  my, 
cushion,  with  six  sizes  of  pins.^ 

The  summary  of  the  adventui-es  and  results  of  his  vo, 
giv«n  in  the  Xuturalist  on  theAni:tzonfl,  "one  of  the  m 
lightful  books  of  travel  ever  perused,  full  of  varied  informal 
charmingly  arrayed,"  which,  ]»repared  after  (he  j       '  ' 
of  Darwin,  was  published  in  1K03.    This  w^as  Mr.  i  ■ 

His  moat  memorable  contribution  to  biological  ncionce  wnsa 
&per  published  iu  the  Tramtactions  of  the  Linnwan  Si 
litle<i  Contributions  to  an  Insect  Fauna  of  the  Amazon  \ 
which  the  phenomenon  of  mimicry  was  unfoMod  and  expla 
g»  invans  of  prot^x'ling  unima)s — by  giving  them  guises  ten 
trard  off  pursuit  by  enemies,  or  by  so  likening  ihem  to  su; 
ing  objects  that  they  escajw  notice.    Darwin  sjwke  of  the  boo' 
one  of  the  most  remarkable  that  he  ever  read,  and  **  as  cleft] 
stating  and  solving  a  wonderful   problem,"  and  fouDd  is 
fitrong  support  of  bis  theory  of  natural  selection. 


pttlHT  on  ihii  ulassififation  ol!  ilie  Jihnpalucera,  or  butter- 
ilieSj  Mr.  Batt-s  proposed  n  now  system  of  arrangement  by  which 

tthe  progressive  motll^catiou  in  structure,  or  tho  evolution  from 
a  simple  to  a  more  spociaHzed  tj-pe,  could  bo  shown.  Its  merit  is 
altobtod  by  tlio  fact  of  lia  almost  universal  adoption  in  later 
works  ou  pvolntiou  and  natural  history. 
Mr.  Bates's  Kmg  9i>juurn  in  the  region  of  the  Amazons,  fruitful 
as  it  was  in  scientific  results,  was  detrimental  to  his  constitution, 
and  ho  rvtumed  "a  wreck  of  his  former  self."  His  "frame  re- 
mained enduring,  but  the  elasticity  had  been  taken  out  of  it" 
But  "  we  may  rest  assured/'  says  the  Proceedings  of  the  Royal 

I  Geographical  Society,  "that   nothing  but  pitysical  prostration 
actually  brought  about  tho  long-deferred  return  to  England,  and 
this  abandonment  of  the  anticipated  visit  westward,  *  to  gather 
the  yet  unseen   treasures  of  the  marvelous  countries  lying  be- 
tween Tabatiiiga  and  the  .sIojh^s  of  tlie  Andes.'  " 
In  1864  Mr.  Bates  was  appointed  Assistant  Secretary  of  the 
Rriyal  Geographical  Society,  a  position  in  which,  says  Tho  Athe- 
naeum, for  the  last  twenty-seven  years  ho  exercised  an  iniluenco 
"  none  the  less  effectual  that  he  always  carefully  avoided  any  ac- 
tion that  might  make  it  or  himself  conspicuous  over  the  progress 
»in  our  country  [England]  of  geograpliical  science.      He  had  the 
satisfaction,  while  other  sciences  have  more  or  less  specialized 
themselves,  of  seeing  Geography  throwing  aside  the  restrictions 
that  bound  her  to  mere  records  of  discovery  and  surveying,  and 
Htaking  her  true  place  as  a  link  between  the  other  natural  sciences^ 
^viewing  them  all  from  hor  own  separate  standpoint,  and  bringing 
out  the  points  of  connection  between  them,  from  a  special  and 
tnovel  aspoctw'*    Ho  editetl  tlie  Transactions  of  tho  society  from 
UliH  beginning.      In   tluH  ollice,  according  to  Mr.   Clements   K. 
Markham,"he  waa  unwearied  and  most  successful  in  obtaining 
'  information  bearing  on  geographical  work  from  every  quarter 
'  and  in  all  parts  of  the  world.    He  supplied  invaluable  hints  and 
CTJggflistlous  to  the  authors  of  pai)ers,  and  he  smoothed  over  diffl- 

^t•n^  li  never-failing  tact.   His  own  rich  stores  of  information 

'wr!  1  lahle  t<j  all  who  needed  help  in  tlieir  work,  and  over 

and  over  again  they  enabled  him  to  supply  a  missing  clew  iu 
some  diflicuH  inquiry,  or  to  elucidate  and  piece  together  isolated 
faicta,  and  show  their  bearings  on  each  other.  In  all  their  inter- 
course  with  him,  his  colleagues,  as  well  as  the  general  body  of 
H  ger:"  -  ■  rs  and  travelers,  have  always  been  as  much  impressed 
H>ty  ;ity  and  knowledge,  and  by  the  soundness  of  his  judg- 

^■ment,  AS  by  that,  simple  and  kind-hearted  way  of  giving  advice 
^rwKich  endeared  the  late  assistant  secretary  to  all  who  came  in 
Heontact  witji  him." 
^1       Among  tho  notices  of  Mr.  Bates's  personal  characteristics  con- 
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tributed  by  bis  old  friends  to  tbe  Trausactious,  Sir  Josepli  D. 
Hooker  tolls  of  the  time  when  he  first  saw  him,  at  Mr.  Darwin's, 
at  Down,  sliortly  after  his  return  from  the  Amazons.  "  We  there 
spent  several  days  together,  and  I  can  remember  none  more  en- 
joyable. There  was  such  a  fascination  in  his  manner  and  char- 
acter, and  such  a  boyish,  hearty  enjoyment  of  his  return  to  his 
native  country,  and  all  that  it  contained,  from  Shakespeare  to 
Punch,  and  from  Darwin  to  the  merest  bug-hunter  (so  long  as 
the  work  was  honest).  Darwin's  appreciation  of  him  was  whole- 
hearted and  all-roundj  and  Bates's  first  visit  to  Down  was  marked 
with  a  white  stone  in  his  host's  memory,  as  in  mine,  and  ofteafl 
recurretl  to  by  us,"  "  Perhaps,  to  know  him  at  his  best,"  says 
Mr.  Edward  Clodd,  "and  pierce  the  thick  husk  of  his  modesty, 
was  when,  the  evening  employment  of  beetle-sticking  over,  and 
the  frugal  supper  eaten,  the  pipe  was  lit  and  talk  started,  some- 
times on  some  topic  of  the  day,  hut,  more  often,  on  some  subject 
suggested  by  his  wide  and  varied  reading."  Says  a  writer  in  The 
Academy,  whoso  initials  indicate  that  he  is  also  Mr. Clodd:  "His 
leisure  hours,  diversified  by  chat  with  one  or  two  intimates  and 
by  omnivorous  reading,  were  mainly  devoted  to  the  classification 
of  certain  families  of  the  Coleoptera,\im  collection  of  which,  al- 
though partly  in  course  of  dispei'sal,  is  unique.  .  .  .  The  results 
of  this  labor  of  love  and  of  years  are  entombed  in  technical  mem- 
oirs, and  notably  in  the  scarcely  more  accessible  Bioiogia  Cen- 
traii  Ameri^xina,"  Hooker  was  impressed  with  his  "power  of 
mind,"  and  with  that,  says  this  writer,  "  was  conjoined  the  sim-^^l 
plicity  and  teachableness  of  a  child."  ^^B 

Mr.  Biitcs  received  many  honors,  but  he  never  spoke  of  them, 
aii<l  no  one  knows  how  many  or  what  they  were.  He  was  made  a 
Fellow  of  the  Linniean  Society  in  1871,  and  of  the  Royal  Society 
in  1881,  and  he  was  twice  President  of  the  Entomological  Society, ! 


AocoBDtNG  to  Dr.  J.  J.  M.  «3e  Gr&ot,  of  the  Univereity  of  Leyden,  who^  paper 
la  illnBtrated  by  sper-iniens  from  his  colleotion,  the  weUding  garments  of  a  Cbioese 
woman  are  sjmholtcal  of  the  happlntwn,  official  dignity,  and  long  life  which  she 
dcaires  for  the  nutueroaa  childrx-n  expected  to  bicea  the  union.  ThcM  tiupee  are 
represented  by  the  dragon,  the  bat,  the  Flag,  th«  tortoise,  and  the  crone  or  stork. 
The  bead'gejr  ia  very  elaborate,  and  is  attached  by  a  silver  huir-pin  wi:h  a  hend 
orpreoiou>(  clones.  Tliese  gorgooaa  garments  are  frequently  D»ed  as  grave-cloth- 
ing for  the  mother,  by  the  piety  of  the  sonn,  who  believe  that  to  place  things  of 
good  omen  in  the  tombs  of  ancei^tors  Is  to  scnure  for  themaelres  and  their  offspring 
the  blessingB  of  which  they  are  emblems. 

AsTBKuiD  No.  323,  the  first  that  was  dittoovered  by  the  aid  of  photography  (by 
H.  Wolf,  of  Heidelberg,  November  26,  1S91),  has  been  named  Bnicia,  after  Uiss 
C  W.  Hrucc,  of  this  country,  who  has  appropriated  a  considerable  part  of  her  j 
/urtnoo  to  the  aid  of  astronomical  research. 
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THE  ABANSOSniRNT  OF  PENIKERE. 

r  Ariifar  Aimer  JTm  Wy  .• 
I IR]  On  mv  rvturu  after  a  pmlracted  ub- 
siu'niion  ws«  called  to  fin 
i''iit  1>.  S.  Jiinltm  tm  Peni- 
I  <1  huiiiImt  iif  The  Ptipular 
ptlilj'.  Mr.  Jordan  is  tntfiUken* 
■UM«  which  brought  khoiit  the 
Aiidereon  ffbix)!  at  I'enlkcae. 
hr  linil  tukcu  the  truu))lo  to  look  up  tbo 
tf^lurj  'if  tb(>  rrlatiiiii^  uf  the  wcood  direetur 
*:  th(!  school  «ilh  Mr.  AndcreoaV  represent- 
IJTCT,  ho  wo4iUl  hflvc  found  a  Tcry  simple 
ilDtion  of  the  mnner. 
The  fuoil  )i:iveD  to  Prof.  Agutnx  b,v  Ur. 
IrKlt'n'nn  *»*  t\w\\X.  m  thp  e<)iitimiffitt  of  Ihn 
Loo)  anil  In  iwving  for  ib*  nuuiinK  cxpvnBcs 
t  JHT.  At  tb«  end  of  the  fint 
\  oppvcot  to  all  (.-uucfiiioii  thul 
'  !■■•-!■»••■  -'''iK^J  fiim  marine 
■  ■  1  ipnted  by  K>nie 
ti'     i  .        lo  \nf[0i\  him  mrt 

\  srcffit  iJic  piit  vi  Uii;  t^ltttid  of  IVnikt^e 
I  ■jMin]iaiii:tii  buoic  fur  a  KumniiT  schcwl. 
Tlio  liAcoad  year  wm  ntrrifil  on  hy  the 
at^Mi  in  the  hnp<*  of  nhtnmin^  from  Mr. 
-  ■    ■    -•    T'-rnQvcthc  ■ichool 
further  undi-r- 
■.  T  n?prt«pn (alive 
ij  wtmlil  Ix^  ni(])onMble  for 

lilt'  Bfhiiol  during  its  act'- 

tmd  tdftu.  N\ilbvr  tif  thCM'  expt><-l«tionii 
were  rraliipd,  and  one  of  ihp  irutftt-w  wa* 
eompcJled  U>  ine*7l  thu  e«[)«-iidilurt>«,  nhlrb 
UMKDC^d  In  a  Uivc  sum,  und  arc  Btill  n 
U|N>a  tliD  achoul.  The  Dttf-ndoDce 
[  tht  aeouad  year  wa#  Urp^T  tliiui  dur- 
'  finrt  jw,  and  tho  ■pplk'^iiiontt  for 
'  jrotr  ««n*  beynnd  the  capndt;  of 
*i\  w»  mwL  The  (KSHtnd  director  did 
lo  carrv  on  tb«  flcbool  at  a 
had  coodeoined  aa  unfit  for 
1  iiicb  wan  hamlicapped  by  it« 
tfon,  hiTolrlnt:,  in  (xhliUon  to  the 
'  \  farorible  locality,  exmordU 
iu  thu  wav  of  tranji|Kirta- 
>  mom  ihan  Itie  ordinarr 
Nor  did  tb«  Aerond 
>ii  to  mvci  thia  watit«- 
n<Jitiit<-  lo:  irir>  Hike  of  curn'tng  OD 
:  «hi<^b  itucbi  not  (u  ha*o  beeo 
■  iio...  It  WHS,  ond  cuuld  not  bo  ear- 
'ffe4  u:  '5  as  long  at.  it  r«tnaio«d  In 

tor"'!,:'   ■ 

flsving  tiitM  (ailed  to  obuln  Jdr.  Ander- 
n*a  eooMBt  to  tli*  ramoval  of  the  biiiUIiit^ 
\  Wood^i  Bnla,  and  findinit,  in  rMpome  to  an 


appral  from  thi?  truatc<«,  that  no  odut-nlional 
innituUon  io  the  uouan?  oared  HufEdcnUy 
for  the  scheme  to  cooponitv  with  them, 
the  trustees  represented  (be  cvu^e  to  the 
Legialature  of  Mafeacbngetta,  and  were  eii- 
tlnMizod  W  convey  all  righi  utid  title  10  tbe 
iHland,  and  to  the  building  erpL'tod  uptm  it 
for  the  u#e  of  the  school,  back  to  Mr.  Ander- 
son. Aliuuadkii  AnA£SIZ. 


^•ebuol 


III!  ,  ui  11V  ri  II  |iiri  1)1 


BOLB  OR  HOIXr 
Smtor  I^ipuf'ir  HcUnet  MontMv  : 

Stk  :  A  letter  frtiia  Mr.  •Ifweph  Htory  Fay, 
aildre«4ed  U»  "  Pn.f.  Edward  F.  Ppma1<l» 
Centre  ColIeRe,  Pa.."  wa<  received  l)y  Prof. 
U.  T.  Kcmald.  Stikte  (College,  C-eiitre  County, 
Pa.,  and  by  liiin  wan  aent  bi  mo — for  whom 
ila  roiuarkiibly  a<:ciinite  writer  intr^ided  iL 
In  hia  letter  Mr.  F.iy  tnkt's  eiceptiou  to  tbe 
altuHon  to  "  WtuxiV  Holl,"  in  mv  article  on 
ChanRrs  in  Cht^ndi^l  and  iieogtdpbiral 
Word*  in  ihc  Hci»li-niber  Mi»ulbly,  oa  "  the 
mMinin^toNt  wirruptiou  of  WixkIV  Hole  ef- 
fected by  finical  pummer  vii^ilorT."  A«  to 
who  effected  the  chiiD([e,  my  authority  waa 
the  rnit«Mi  Htatfti  Bodrd  on  (Iiyigraphlo 
.Vnmej,  which  ."ays  in  it*  fimt  report  (IB9I), 
"The  name,  which  was  orijiinallr  Wood's 
nole,  wuji  cbaoj^d  Mvera)  yeare  ago  by  tbo 
BOiumer  rt^identa  of  the  plaeo  to  Wood's 
Holl."  But  Mr.  Fay  «iyi»  there  were  no 
suminiT  visitors  there  when  tlip  chanije  woa 
muile,  and,  as  fau  has  ll^cJ  in  thu  tonn  over 
furty  yuiifH,  duubtlcas  ht-  luiim;*. 

llr.  Fay  nl^o  inctocoM  a  (Mutiphh-t  Kivin); 
the  theory  on  which  tho  change  was  iia<<ed, 
but  I  regret  to  eay  that  it  ooncidfai  mainly  of 
"may  b'c'a"  and  "why  nfit'A."'  Ua  this 
p<jint  tbe  Ceiitury  Dictiunury  tasi  the  follow- 
inp,  under  hot* : 

"■  Iq  1x7s  the  name  HooJ'*  llate  wn.i 
chanped  to  HVkTji  U<-4I,  In  cinfonnity  with 
the  (Unfounded)  Kup)H>}^itiu(i  tliat  hoft  in  snch 
h)cal  nanitM  ia  a  cnrruptjua  of  a  Non<c  word 
hnU,  mcaninp  '  hill,'  introduced  by  tho  Nonie- 
meu  in  the  tenth  century,  and  pnwcrrod  from 
that  rcmotti  pi-riod  by  the  Aiui;rii.'an  Indians,'* 

Tbta  (luutiition  rollonct  the  above  :  *'  This 
[flaff]  wuf<  to  be  rai.-^  at  n  ifoud  anoborlng- 
plaoe  called  Five  Fa tlioni  Jioie.''-^JillU,  I'uy- 
afft  to  Ifvtkan'i  Bat,  {lU^),  p,  MS. 

The  vUla^of  Woodn  Uoll  takes  Itstuono 
from  tbe  adjacent  atnit.  Any  uoe  who  ro- 
momberw  tho  "»wimming-hole"  of  hU  boy- 
hood  will  Hce  no  need  of  etplaimne  the  word 
hole  as  applied  to  a  body  of  water  hy  means  of 
the  Xorwi'gtan  wnrti  fftr  the  neij^hboring  bill. 
Very  truly  rour*, 

PnxDKHiK  A.  FidisaLD. 
NKW  roBJK.  ^pUm^  tD.  lOK. 
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KvoLtrnos  rx  pour/a. 

IN  AD  addre^i  on  The  IrapeDtiioK  Po- 
litical KjHM'.h,  delivered  Innt  tall  be- 
fore the  Ohio  Society  of  >*ew  York,  tbe 
lluu.  John  M.  Afhtuj'  pointed  oai  some 
feature*  in  ibu  dtruutDro  and  workiog» 
of  the  Ooveranicnl  of  the  United  States 
which  rer«Dt  develnpineuts  have  ithown 
to  be  full  of  peril  to  tho  integrity  and 
fte<^iiritT  of  our  inhlitniioriM,  Tlier  may 
be  dee^'ribed  la  a  i^oup  by  the  pbriue, 
"Uneqniil  dislribtition  of  polittoiU  pow- 
er." The  bnbit  of  regarding  Uie  ConsU- 
totiuD  of  tho  United  Stotcs  as  a  perfect 
inHtrritnent,  tt.*(«tirying  to  citrsordtnary 
wisdom  and  forei-jght  on  the  part  of  it3 
frniners.  ceased  many  years  ago.  The 
trbU  (if  the  vur  and  reconstruction  dis- 
doMd  VOMDJ  woak  and  FOtnu  mlftchievone 
featurca  io  it,  the  existonco  of  which 
was  cotifesaed,  wtiilo  they  vere  hardly 
retncdicfl,  in  tlio  ami'TidmeDta.  The 
ooarHe  of  eventa  hna  disclosed  other 
fcstorea  K-Jiiuh  may  alio,  tn  a  more  or 
Ices  distant  future,  prove  eqaally  mta- 
ohIevoDi  with  tlioM  whiaii  we  have 
tried  to  remedy.  Tho  roost  ohrioua  of 
these  U  the  rotindabunt  lyatetn  of  clecl- 
Ing  a  Proftident  by  Electoral  Collogeft 
ckoflCD  by  tho  voters  of  tbe  oeverul 
Btates.  Tiie  framera  of  tbe  Conatitution 
are  anpposed  to  have  intended  to  pro- 
vide for  ibo  elertion  a»  President  of  the 
man  wbnm  tiie  body  of  cle>;t(>rs,  care* 
folly  ctiosen  for  llicir  wisdom  and  ex- 
purienre  as  welt  an  for  their  integrity, 
.otild  decide  (u  be  most  fit  for  theoRice. 
lie  plan  lias  had  uu  auch  elfed,  but  has 
rfroply  stood  as  an  ot)«taclo  to  the  frt'f 
exarctae  of  their  cboioo  by  the  iK>op1o. 
Tb«r«  la  more  poitltivo  niltwhiof  coo- 
led in  U,  for,  while  the  eloctora  now 
ie«t  tho  ofaoioo  of  tbe  people,  an  far 
it  i«  tibown  in  tho  uumlnatin^  cuo- 
tiona,  the  com  tuijcbt  arise  iu  whicli 
y  skonid  c<iiobia«  to  iobsUtale  fur 


tbe  oslcnBlbltf  candidate  some  niaa^ 
had  never  been   tlmuflit   of,   niid 
would  Im)  rfrjccied  hy  the  people  at  w 
if  he  were  proposed  to  them.     Aaotbia 
dooj^er  is  seen  by  Ur.  Aahluy  in 
prorision  that  leaver  the  detenoinatio 
of  tbe  manner  of  chooBing  tlie  olee 
to  tbe  Legislatnrea  of  tlio  6t*ite«,  an 
thereby   to  tlio  cnpriw  of   Ibe   (*ari 
which  may  happen  to  be  tem|tf>rarily  I 
the  rot^ority  in  tbe  Legislature.     A  n^ 
nority  Monring  control  for  a  aioglo  yf 
may  tbusdisfruuchlse  or  gr«atly  wcakd 
tho   tnilDence   of  the   majority    of  tl| 
vutvrH  of  Urn  Stale  at  the  euHtiJng  Pre 
dcntiol    eleetioo — as    the    ticpuhlicad 
char^  that    tbe   Detnocrata   bare 
tempted  to  do  in  ilichigan,  and  as  lid 
been  recently  deinonatratcd  by  tbe 
lion  of   th«   Kepuhlicana  io   Counccl^ 
cut.    Tbe  events  that  gave  rise  to  tli 
Electoral  Cummisidoa  in  ISTfi  tcU  us  i 
a  danger  growing  out  of  the  elector 
college  plan  that  we  have  ftlready  lu 
to  meet. 

Possibilities  of  great  miaehicf  worj 
Ing  io  the  electoral  college*  and  in  ' 
Senate  are  concealed  in  tbo  powera  pa 
aessod  under  tbe  Con^titulioQ  by  Sta 
whose  population  is  siuoU  and  nut  like 
to  grow.     Eadi  Sute  Is  i>ncitle«I  to  tn 
senators,  and,  acoording  to  i1j< 
lion,  it  can  not  bo  deprived  v 
con»ent  of  ita  ei)ual  reproftentMiioa 
the  Senate.     Under  tbii  provi^ioo,  X| 
vnda,  whose  population  is  nut  oii«  I 
that  of  a  numiol  congressional 
and  iadeetining,  is  the  peerinaofl 
power  of  New  Yurkuruuy  of  Uiel 
Slates;   and   there  arc  now  auv 
States  In  tho  Union  whoM  uumblni 
populfltiou  is  that  or  ilie  St«t«  of  y« 
York;  but th«y have tbirty^fonramMi) 
to  Now   York'a  two.    S      [ 
wbitflc  combtnad  popubi: 
than  enough    Lo  make  out)  <>tiaa 
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th,  three  of  vhi<*h  will  probaWv 
have  apopuliilioa  aufficient  to  eo- 
tiU«  them  to  more  than  utio  represent- 
Btiv«,  were  admitted  into  the  Uuion  hj 
the  Ust  Congress — for  partiMio  rMsons. 
It  is  provided  in  the  C-otislitutioD  that 
if  the  electoral  colleges  foil  to  choose  a 
Pneideat,  the   election  shall   ho  luadu 
by  the  Hoaae  of  Represcntutircs,  h  hon 
eaefa  State,  large  or  sitmll,  F«lia]l  he  en- 
titled to  cast  one  vote.     Mr.  Anhley 
bLows  in  a  table  that  aodor  the  present 
ftpportioDment  the  llonse  of  Represent- 
AtlTee  being  composed  of  three  hnndrcd 
and    fiftv-six    memhera,    twentj-throe 
«ra&U  States,  heing  just  a  majority  of 
the  fortjr-foar,  having  altogether  ool^ 
aeventy-two  roembeni,  eonld  decide  the 
dectioo — tliat  is.  the  ca."e  mi^ht  arise 
ID  which  "less  than  one  sixth  of  the 
Diembcraof  the  Ilnasc,  ro{)re<>c<nLiD(c  lets 
than  one  eixtb  of  the  popnlation  of  the 
oatioD,  can  elect  the  President."  Further, 
of  che*e  sereatj-two  memhem,  fifty-five 
eoold  cwt  the  votes  of  the  twenty-three 
Staieo,  making    the    diHcrejianuy    still 
vori»e.     It  is  not  practically  likely  tliut 
the  aiiiall  States  will  ever  combine  tboir 
rotes  in   this  way,  but  the  possibility 
•lists. 

A  more  imminestly  threatening 
danger  to  our  Institution!*,  extra-con- 
itHatiooAl,  hot  hardly  the  less  binding 
for  that,  exists  in  the  noniioating  con- 
reatian  syvtera^  whieh  "  has  grown  to 
be  A  mooater  poliitcal  de^poiixm,  and 
m  both  [4rtiei  is  to  day  the  absolute 
master  of  the  people."  Under  it  the 
people  are  in  effect,  in  a  lai^e  propor- 
tion of  easee,  deprived  of  all  voice  Id 
the  muugement  of  pablic  affairs.  It 
worVs  In  with  several  fentnres  of  the 
law  jD  the  manner  of  condnctingeleo- 
tions  so  as  to  leave  hcljtleaa  tlie  voter 
who  would  he  Independent,  and  to  pro- 
mote the  toheiiies  of  de^iigning,  dis- 
honest men.  For  the  latter  purpose  it 
is  %  most  admirable  instrument. 

All  these  defects  in  onr  system  of 
gOTersment  eaU  for  some  means  of  rem- 
«dy,  sod  the  subject  should  be  one  of 


aniiouN  thuught  tn  nil  the  frit-nda  of 
popalar  institutions.  Mr.  AAliley's  ob* 
jert  in  rallinf;  attention  to  tliera  was  to 
bring  out  the  remedy  he  has  devised, 
nhich  he  presents  In  the  form  of  a  series 
of  constitutional  amendments.  It  is  not 
witliin  onr  province  to  discuss  the  tnerita 
of  lii.t  plun.  We  puint  out  the  need, 
and  remark  lliat  it  has  ongagc<l  the  se- 
rious attention  of  at  least  one  earnest 
thinker. 

CoQstitations  can  not  be  ma4le  to 
order  to  last  for  all  lime.  Government*, 
like  all  other  things,  are  a  growth,  an 
evolution,  are  affected  by  the  changes 
in  the  conditions  of  tho  medium,  and 
need  to  be  conformed  to  them.  Condi- 
tions inevitably  arise  from  time  to  timo 
that  can  not  be  foreseen,  and  must  be 
met  an  tJiey  appear,  Otir  Oonf^titution 
wns  lor  a  long  time  cnnsideretl  nearly 
perfect,  because  it  well  met  tlio  oondl- 
tiona  for  whinh  it  was  made.  That 
modifications  and  new  proviMons  should 
be  found  to  bo  needed  in  time  is  not  the 
fault  of  the  imitruTtienl  or  uf  ita  makers, 
bat  a  conacqoenoe  «f  tho  in&xorabJo 
law  of  evolution.  While  hasty  and 
trivial  tinkering  are  to  be  deprecated, 
the  existence  of  that  law  should  bo 
re^cognizcd,  and  there  &honld  he  no  hesi- 
tation in  adapting  the  Constitution  to 
Its  workings. 


R 
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PRKVSXTIOX  OF  CBOLERA  SPWEJUJCS. 
Tk  we  were  o&kod  to  namo  what  in 
our  opinion  is  the  mo»>t  iniportaat  serr- 
ioo  of  BcioQce  to  modern  cirilizntion,  we 
should  say  that  it  eonsiitts  in  the  means 
that  have  been  given  to  man  to  prevent 
the  spread  of  epidemic  disease.  It  is 
not  so  very  long  ago  that  lar^e  cities 
the  world  over  were  quite  unable  to 
exclude  such  a  disemuj  as  oliolera,  and 
when  once  it  had  gained  a  foothold 
they  were  wholly  at  its  mercy  until  ^| 
change  of  season  or  some  other  unei-  ^" 
plained  cause  changed  the  conditions 
favorable  to  its  9prea<l.  Att<.>ntioQ  was 
for  oenturios  concentrated  on  methods 
of  treatment,  and  down  to  fifty  years 
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ui^'o  CM)  liulu  WBi)  known  of  tbc  cnases 
wliicli  pr()(lui'e<l  ttic  dipense,  or  of  the 
mcens  of  liiDJcriDg  its  dlfitribuHon,  ttmt 
thu  (looters  tliif nisei vtfH  ool  mrely  be- 
came tlie  iuDooentrarriiirsof  it«7>ol!ion. 
With  1U  eHQftc  n  niyster.y,  aod  rcdisUcaa 
apparonlly  in  its  advance,  it  is  no  won- 
dor  that  the  frijililfQl  niort«lir.5  att«n<I- 
tog  ii;  fltrack  terror  to  the  heiirt^  of  the 
f>00[rle  among  whom  it  appeared.  But, 
thanks  to  experieiico  and  the  scientific 
investigation  nfmanjr  dbvcrrcre,  all  thla 
has  griidunllv  beon  ciiange^.  It  has 
\iwn  nhiindiuitljr  shown  both  here  and 
in  Enitlanil  ihitt.  with  suitable  HAiiitar; 
prcrautionttf  yiich  a»  are  within  the 
r«Hwh  of  every  onlighleoed  commnoitj, 
not  unl;  cholera  but  other  diseaaea 
whiclt  tend  10  become  epidemic  can,  if 
taken  in  time,  be  arresttd  in  their  prog- 
ress and  nlUriiatcly  ManiptHl  out  alto- 
gether by  tho  prompt  and  energetic 
application  of  ordinary  hygienic  ralw. 
Thiv  it)  now  HO  well  undentood  that 
«pidemii:s  of  any  kind,  partieulnrly  in 
cantors  of  popnlatioo  uodi*r  mtinicipiU 
control,  are  justly  regarded  aa  evidence 
of  ofHoial  Dcgloot  or  mlamiLnagemeut. 

In  the  caw!  of  cholera  the  work  of 
tlie  aanUary  auttiorities  U  really  very 
simple.  It  hu>i  lung  been  attempted  to 
cxclade  the  di8eat*o  from  cities  and 
iow(i<t  by  meanfl  of  t^narontioo,  the  pro- 
hibition of  imraigrntion,  and  of  the  im- 
portation of  certain  clawed  of  merchan- 
dbe,  Theae  measures,  however,  eerl- 
onsly  oonflictine  as  they  do  with  the 
i4elf-intertf«t  of  individualji  and  cor|K>r«- 
tious,  have  nlwitya  proved  wore  or  less 
inolfcctivc,  Qtitil  it  has  become  very 
plait)  that  they  can  nut  be  rolied  upon 
to  keep  out  the  scourge.  In  England 
thiJi  is  now  pent-niltv  admitted  in  prao- 
tii'o.  at  tti<  ■  interfere  far  lew 

with  coiui'ii  formerly,  hot  give 

[^TftrlctatteDiion  totho  immlgraDtandthe 
viTffo  after  they  are  landed. 

The  n'al  coarem  of  the  Hnltarian. 
lJiim»  is  with   tho  c*-' 
among  the  msMvs  of  - 
dtntrict  under  Itia  oliarsv,  and,  if  pan 


experience  is  any  guide,  his  oh 
will   he  to   promote,  and,  if  m 
enforce  the  virtue  of  tlfunlinrSM^  ii 
preLing  that  word  In  its  wideat  oi' 
ing.     Pilth  is  a  neoessity  to  tho  r«rf  «x- 
istcnoo  of  cholors.     It  ha»  heen  the  oi 
uniform  condition  present  in  all  llio  e| 
di>nitc8  of  which  we  have  any  roco< 
and  in  the  nsual  vehicle  for  Lb«  trai 
mission  of  the  disease.     On  tho 
hand,   parity  and    wholeaomonesH 
Its  deniUy  enemies,  and   In  proportl 
as  these  are  s«cnro<)  will  the  danger 
epidemics   decrease.     Me^licnl    atji 
ties  are  generally  ugreed  thst  oholara 
propagated    hy  a  specilio    poison, 
matters  not  whether  we  call  this  a  vi 
a  germ,  or  a   bacillus,   the  impo: 
I>oiut  to  observe  is  that   whatwer 
nature  it  inuDt  gain  a  lodgment  in 
system  before  tho  dl-ea»e  can  devel 
So  for  as  known  this  poison  or  grra 
only  prwliiced   by  the  diseaa^.     U 
thrown  olT  from  the  bodies  of  the 
in    the  discharges   from    the   digest! 
tract,  and,   if  not  destroyed    at  on 
Is  ready  for  its  career  of  destracti 
Throagb  defective  drains  or  other  c. 
nels  it  may  pass  into  a  well  or  at. 
which  fornisbbs  the  drinking-water 
many  families.     This  Is  one  of  the  mi 
common  nay^  for  the  ]  iln 

entrance  Into  the  hodlo"  <  aIUi; 

Dirty  food  and  the  oae  of  nrlicl«a  auilsd 
with  cl>oleraic  discharges  may  alao  coo- 
vey  it,  but  most  anthonties  assort  that  U 
is  never  carried  throuph  tbu  median  el 
the  air — that  is,  Uie  ditwajM  Is  oontagjco^ 
bulf  unlike  scarlet  fever  and  meJulM,  b 
not  infect  tons,  Pbysieiaafl  and  D' 
work  among  it  with  impunity,  ttnn 
its  moat  virulent  form,  so  lon^  a* 
cleaDlin«a8  of  penon  and  clotliiog  ia 
served. 

The  only  recorded  death  from  iIm 
diB«aae  among  tlie  atiendiuitJi  \\\  iCmniaa 
hnspllals  during  the  prc-i"'  -■ '■'  r-sk  t« 
that  of  a  nurse  who  1'  'iil. 

'       ■  1  the  reni:j' 
>r.      Drill! 
by  far  tha  most  fretiuvnt  vohioic  of  tar 
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lM>ing  cbiefl;  responsible  (or  all 
most  (aia\  opi'Jeuiics.     Durinj;  the 
Hi  Lulidun   upidetnic,  ia  1860,   vben 
tie  murtidity  roHi  to  904  iu  a  siDgle 
reek.  Dr.  Farr  foand  tbat  the  oatbreak 
rM  oonfiood  miuuljr  to  llie  area  sup- 
plied with  wator  bjr  tbu  Eftft  London 
I^VftMrCompunj.    This  wna  dpnwD  from 
the  river  Le&,  which  on  ioveetigation 
IfiroTed  to  be  ['"^'ou^d.     Tbe  iiuppl)'  wiu 
ppcd,  a&d  the  deatbs  decreased  from 
weel:  to  week  iiotU  tbe  ditutiUM  di»ip- 
pwared  from  tbe  district.     Oibi-r  Loe- 
I      don  dbtHets  that  bad  KiifTered  terribly 
^Un  prei^ixDiig  C[>lderi)tri4  e>«i'flpcd  alniOKt 
^■entirely  in  thia  one,  dao  likewi^M  to  the 
^Hiiiproved  drainage    and    water-supply 
^rt)>at  bad  been  prorided  by  tbe  authorl- 
H  tie*  during  rbe  interval. 
^B        Ca«cB  of  similar  import,  cotumg  to 
^rligbt   during   tbo   present  epidemic  in 
Kurnpe,    are    numerous,    and    e(|Dally 
[  at  r  iking. 

These  facta  point  nnmiiitakably  to 
Fthe    tueaas   requbred   for  limiting  the 
^  spread  of  the  di^eiuM.    Tbo  striut  isola- 
Joo  of  tbe  ttink,  tbe  Immeiliate  destruc- 
^oa  of  ali  dlMborgoi  and  of  any  articles 
Itaiuied  by  them,  ureful  watfibfulnem 
Dg  tbe  pority  of  tbe  vator-siip- 
'  of  tbe  city  or  diatriot,  and  tbe  u-ie 
Jut  boUed  water  wberc  po^^ibte  (aiot  i» 
^mupocted,  witb  equal  Tigiliinoe  rogard- 
ling  tbe  qnoJtty  and  purity  uf  tbe  food 
—in  a  word,   the  nearest   practicable 
aprproacb  to  obsalnte  clesnlinetiii  uf  tlio 
^■pcmoo,  of  wbat  be  ento,   drink.H,  and 
^Bweara,  abd  of  tito  borne  and  its  sur- 
H^rouodUtgs — la  tbu  sureat  guarantee  of 
V  safety  from  attack  and  a  oertoia  protec- 
UoB  ogainatthaDocurreDoaof  cpidemh'j. 
To  aeoaretbeao  importontcooditious 
la  tbo  bomwfaolda  of  the  mo^eee  in  our 
largo  oitiea  something  more  is  needed 
than  the  won  foroe  of  sanitary  authori- 
ty.     Tbe  people  theniaelves  abuuld  bu 
mode  to  realiu  that  their  indtvidnal  co< 
apofittiiMi  U  ioditpnuablo.      Thi«  may 
nammMf  be  expected  when  tbey  coino 
to  aiMlentand  Uie  causes  wlilvb  give 
bo  opldentos,  and  tlu  proieotive 


measnrea  tltat  are  within  their  reach. 
Tbe  result  will  be  hosli^Dod  by  adapting 
our  publio-M)boul  education  a  Uttle  more 
closely  to  tbe  needs  of  modern  lifOt  and 
teaching  a  generation  of  boys  and  girls 
the  simple  principles  of  household  hy- 
giene. Dwullcnt  in  cities  will  tb«D  de- 
mand fianiury  prontiionfi  that  ItATe  now 
bo  be  forced  upon  tbem^  and  ttie  days  of 
scares  and  mob«  in  tbe  face  of  threatened 
epideuioB  wUl  he  over. 


LITERARY  NOTICES. 

TuK  roiyriPLra  or  Emira.  By  EKiiRrjir 
fipKNCita.  Vol.  I.  New  York:  I).  Ap- 
pletott  ft  Co^    Pp.  073.    Price,  S^ 

Oai  of  the  two  volumes  which  form  the 
rrowmng  portion  uf  Kr.  Bpeacer'a  Kyntlictia 
PhiloMiphy  ia  now  cotoploted.  It  oontkfais 
The  I)uu  of  Ethfcw,  prevloiiiily  publl«be<] 
alone,  nlw  The  Indiictioiw  of  Ethic*,  and 
The  Ethirt<  of  lo'lividual  Life.  Id  tbe  new 
pnrt^  of  the  vnluinc  Mr.  Spcnoer  drat  nets 
forth,  with  htfl  u»iial  wealUi  of  illudtratioo, 
ttic  nstouiahingly  various  and  ooutradtetory 
concL-ptiniu  of  right  nnd  wrong  which  oxiiil 
aiiiung  dilT<Tenl  pooplca.  Hera  tbe  unpar- 
donutile  ain  im  diflr«:4|)crt  of  ilrified  wDCOfftore, 
then)  it  ia  neglecting  to  kill  s  mfBcteot  num- 
ber gf  enemies ;  elsewhere  it  is  miokinff  I 
The  number  of  coses  fai  which  a  man  Is 
thought  by  his  fellows  to  be  tn  duty  bound 
Lti  injure  oUicrs  Icatli^  Ur.  S[>ciic<r  to  difttiu- 
guUh  ihc  ethics  of  cmuitr  from  the  ethics  of 
unity.  In  the  etago  of  aoetety  b  whlvh  b- 
tcrtribal  and  iutcmatioual  wars  are  frequent 
the  former  actually  prodominiitee  over  (be 
latter,  and  it  is  only  hidl-s  laduictiTaliBiii  has 
Urg»!ly  repressed  mUitancv  that  the  ethics  uf 
amity  has  gafaied  the  ascendant.  Under  tlie 
three  head?  .\ggreimi(in  (by  vbich  hp  iJmiotes 
the  inflicrion  nf  iHidily  barm),  Robbery,  and 
Revenge,  Ur.  Spencer  specifies  sets  thnt  have 
been  required  by  tbe  ethics  of  enmity.  Thus, 
"  far  from  being  re<;ar4led  as  a  crime,  child- 
murder  has  been,  throughout  the  world  m 
early  times  and  in  various  parts  of  the  world 
still  is.  regarded  as  not  even  an  offense :  occa- 
eionallv,  fatdecd,  as  a  duty."  Then  there  are 
till!  killing  uf  adults  at  fimemlA,  esiwciKllyat 
the  obtwquiuB uf  i'hjef!^,tbu  asmficei)  of  human 
Ticttms  to  gods,  and  "  the  religious  honucidaa 
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ffliicb,  In  iyKD[iAnitive)r  niudcro  times,  hare 
bem  coDUDlcted,  nlikc  br  C'atliolir«  anil  Pnit- 
ntnnti,  to  nppefij>u  the  suppweil  frrnth  ot 
tbcir  Ood  Qfcuiont  mi:flH>UuYcrn,"  Rctiitrinf; 
oon<|iier«<l  ODcmifM  lu  tXatkrj  in  Uie  thief  of 
the  Ii1(xm1Ic»»  iiijtirie*<  ttiot  Iiati'  been  sunc- 
tioacd  by  the  Hthio  of  «ninit_v.  A  closely 
%\\\ci\  fonn  of  robbery  ia  the  itenling  of 
wonivn,  whiol)  hua  prerkited  in  nil  enrlv 
slagfcn  uf  8<»riial  pnigrew.  "Ofleii  wbMU 
the  luttn  otv  Icilliwl  the  wonieti  are  prMcn*cd 
to  b«<'onie  mothcrv.  It  wu  ao  vlilt  the 
Ooribs  in  titdr  uaoalbal  days ;  uad  it  wm  lo 
with  the  Uebrew0,  u  ebovra  Id  N'uinlicxs 
KKii,  17,18."  The  i>t«uliag  of  property  has 
bwti  n-pirdvd  as  cthitiJ  nmoug  mimy  irilMw. 
Coming  to  the  Bubjftei  of  njUiliaUnn  for  in- 
Juiifttf,  Mr  Spt-'neer  find*  thtit "  ntnong  hiiintu) 
bciiid^  in  corlr  nUigw,  thi-re  trlitr*  mit  only 
tbo  prtetlocr  of  revenge  but  a  bvlief  that  tiy 
TCUfEO  iit  imperBtivB — that  rerenR*  if  d  duty." 
Tht<  p«r8if)UniM>  of  dneling  and  the  rcndetta 
to  the  proM-Dt  (lay  shows  that  tbi^  belief  in 
ont  yet  extinct.  Vot,  m  (uwIcUee  have  come 
into  iiioru  froUiifl  tuciul  Btatoa,  a  spirit  of 
forfdrencriA  has  appeared  and  madi!  «ODie 
growth.  "The  ifanil  of  pofwlnt^  in  things 
evil "  mnat  be  recognized  in  the  care  of  the 
erode  idea  o(  jnHticevmbo'iied  in  the  ourtnm 
of  taking  r«vva|;«.  Kven  in  the  practice  of 
titilt  cu^Com  orca^ionally  there  grow  up  oMgi;* 
rpqtiirinf:  iwnic  maintennncc  of  equality,  such 
w  awakening  sk>e]iiu]i  Uk>  or  othcrwlM  re> 
lifvniiK  \\vnn  frniu  a.  disadTaotagc  before 
atltU'klo^  tlieni. 

L'otutdeiinf;  in  siti^ce&^ioii  tlie  virtue*  Juft- 
(ice,  {Jeiiero9ily,  Uumontty,  Ycractty,  Obedl- 
M;Mce,  luiliutry,  TiimpemAM,  and  Oboatity, 
J(r.  Spencer  tinila  olmudanl  evidwofl  (bat 
"  lliA  elbical  aeiilimt^nlM  preTaiUiiK  in  tUfTer- 
ent  fodetiw,  and  in  tlie  >ani«  iMicicty  anclcr 
din<TVut  ocm<]itian.4,  ara  eomotimet  diametri- 
cally opjNM«d,"  anil  he  doem*  thb  fact  eno>rt;h 
I  thow  tliat  tlte  liuniiui  udnd  has  no  odgl- 
~Dalty  iinplnnu<d  muMHi'Di-e.  "  It  haa  beconic 
olcur  in  nw,"  he  »>>5,  "  tlial  If,  araoDg  <Hus 
■aItos  tlie  ciirrmi  b«-lt«*f  la  tluit  a  man  who 
rolM  anil  iIoM  uut  rvpent  will  be  ulonuilly 
damned,  while  an  acceptn]  prornrb  auitiug 
the  ntloeki  U  tliat  *GM  trill  not  favor  a 
man  wlm  doM  not  otc*!  and  rob,'  it  b  In* 
p„^I],,,.  ,.   ...1.   .1..  -  ...  f......        ---i.nwn 

■a  \xuv 

Ap<»<'-i^''   UijiJi'UiiU  wUlrli    T'lIuTS   Iniui 


the  Mune  evidence  U  then  sm  tcnu  by ! 
Bponcer  in  the^e  wonlt : 


'ti^'  )s  ■ 


Bi)l  now.  whUc  wo  orv  Fboi>n  i 
•«iU0  doctrlnfl  In  lt«  orij^iuil  r><nii  i 
are  aUo  khown  ibat  II  aflnoi' 
muct)  litiitiri'  truth.    For  t!it<  : 
after  chapler,  unite  tn  \\ri>^ 
■wan anil  tdi^a  currmi  1a  tr 
■dJurteJ  to  thrktndanf  3cfl'  " 
It.    A  lift*  nf  ron4tant  '-'     n  i 

aeoile  In  whleli  afifrM^tuij,  <  <>i     .  . 
Utniluim],  whilr  pDarafiil  0(< 
bued.    Convortcl)'. « IWe  of  *■<  • 
Ifftienloaneodetacakjiii    -  <:> 
Id  hamuiuloua  eo-opmiil  I 
ndtj,  regard  for  i   ' 
catiunUlltat  If  lb 
anbnokcn  from  l:' 
BitMt  rtsall  not  < 
Ihe  BppTOprlale  cuj-  . 
adapted  to  thf  ntoral  r-  i 
dltiiini-d  will  acquire  f' 
coiu|tIclr  ^IdoDcr-.  thn: 
tlw  Intuitive  moniIlHt«< : 
poiMaicd  \ty  niatiklixl   .' 
a  crtDtinnan'*  of  «tMolT. 
rIgoToiix  ln>l<t«ivi:«  on  n 
!<■  [ri*itmltt>oi<-ldbic"r 
cbaracteils«d  bjr  all  thf  ' .  :  .    . 

To  thow  who  rogard  eililcs  ar  coinpr*- 
ben'Iini^  onlr  the  l>chnTior  of  a  man  (owinl 
him  fellows,  the  tliirU  |mrt  of  ibia 
will  «e4<ni  enperflooiu,  doulitig  ait  it  doM  nil 
a(.'(Juru  which  coocvrn  dtrvctly  ih«  MM 
alone,  and  ouly  in  remote  wayn  affect  < 
But  in  Mr.  Hpcncer'a  view,  if  life  to  i 
rd/wm,  thvu  all  nmiliict  which  fnodoon  tod 
ooniplete  form  "t  it  is  t»  lie  Dinmlly  otipcweft' 
Oa  thi«  \nsi»  tic  thtyKt  in  itucoeMiT«  tfcap- 
ten  that  elhtcw  roqnlros  the  indlti<hi«l  u 
preserve  a  Ouc  tiolaiicc  between  aciintv  and 
rest,  to  take  luHioleni  noiirifihnicjit,  lo  im 
sttmiilantd  very  spariD^b',  I**  i^iduvatc 
facaliica  with  which  be  U  undowed,  < 
indulge  Nomi'wbst  in  smuannenta, 
be  diacwH:#  two  ttubject^ — marriagei 
enthool — that  may  hf  culltid  lnc< 
between  hi'llvidtial  and  »iK-lal  Ufa. 

To  complete  tlio  wcntid  toIqbw  of  tMl~ 
work   thert^  Mill    n-ntnln    tn  he  wrftlCB   Ifc* 
pan  iKf  oud  rurfUr* 

Ben"  !>;  of  tb<M<  pM 

Ur.   Hiicnctir  "bopis    to    cuniptwt*    bdbrt 
ability  sad*.'*    Ue  i^  he  '■«> 
antJDUs  to  do  tkia  l>ecauM-,  < 
thorn,  the  divfaionii  at  prt««)it  j.iMMi-rje 
learn,  on  uoarly  oU  mbiOK  *  '<W7 
ImpniBiaD  mpeoUDg  tlie  gmenl  imm  i 
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CToIulknuirj  ethic*.  In  Its  futl  scope,  Uiq 
meral  vpiuan  to  be  let  fiirtli  uniici  RteransM 
klnilDoiu;  but  Uia»  (nr  nltontJaii  bai 
bc«ai  ilr«-ira  almofi  whollr  to  ttie  At«nmeM. 
toiupprohriHlimo  auH  gnwa  mis- 
Dti  luiTQ  betwe  re&ultod" 

CAfttTti'fl  Moral  asv  Rcr.tnrotrfl 
DltTixfflMiiwT :  A  ftrmiv.  By  Kn-Atti 
PteaiCL.  From  the  Gemmn  by  Jmsin 
GusioiT  Tri-ca.  New  York  :  M.  L.  Uol- 
brook  &  Co.     I'p.  140.     Price,  $1. 

TilIM  ii  ■  clekT  Mill  li^ccful   rendering 

I  BkiglUh  ol  Iir.  VlUgt-IV  dtuily  of  CiltIv U>. 
If  wv  «r«  m>C  able  U>  fullow  Ur.  KroiiiJe  in 
bin  PsliDiKHon  of  the  fut(^!  of  CheW**  iis  irxliii- 
pn»b1y  tbr  fp««t«ft  rata,  eccepting  G««ttic, 
tliat  bof  iijijwvred  bi  Kunqie  tor  cnnturlea,  we 
c»B  Mi<il*  vub'vrlljti  lo  lbs  Opmtiui  pluloM> 
pbcr"!  opiniao  Uut  be  U  "  a  moral  force  of 
gical  rij[Diflcaa(B."  >Von<hip  and  work  were 
Ibe  wAtcfcuvrd*  of  L'«ityl«.  UUlorr.KieuM, 
philomplijr,  povlr^,  anJ  art  were  worthless 
lo  Ma  wlua  dtrurccd  fruui  ethiciU  »i{;tufi> 
Mttoe.  ReoanU  %tA  ttv«uu  werv  l)arr«ii  un- 
Icas  the  lufltoriaa  voagfat  in  theia  the  mauiing 

hamui  Ufa  Tho  tnuialatur  hw  omitbed 
krt  I,  ibe  appeiuILx,  and  notes,  wlikb  apfwar 

the  original ;  time  pcrtuia  vhledjr  to  the 
If*  cif  t^terlyle,  aad  are  pircn  fnllv  elscKbcre 
I  bk)p'aiiber».  lu  the  [wrlraU  altaubLil, 
hiloMipher  loolu  forth  dejectedly  at  a 
ttppaat  gcDcrUiaiL. 

ruvnrrr  Has  t^  Oiito,  Bjr  Wakhkx  K. 
MoDoxBUP.  New  York :  U.  V.  I'utuBm'ft 
How.     Pp.  ^Kt. 

Mft.  llrwMiiKih,  one  of  the  moet  acti<re 

Ukd  cdcieut  of  the  eiptoran  of  tho  Ohio 

^naUKfla,  who  ha*  alreai]}-  given  in  bis  Furt 

konUinl  th0  fruit  of  a  nuut  tlinrough  and 

n,  brieves  that  exa^- 

!  of  tho  cirilixation  of 

^The^  eutgeerftteil  ideas 

an  UA  li;  t%e  works  of  mijieTfioUl  lookera  at 

,  nbo  in  tbotr  writinf;*  do  not  low 

^«rf  •en^Btlnnal   ^ffc-ol,  and    by  wrilors 

Trho  '  erlouslv  fnrmed. 

_It  l»    ■  inmk  \n  rki  away 

^Ith  oertaJn  \A  tbr*e  illualons.     Tlic  autbur 

b,  ia  fart,  I  little  tmpotlebt  that  iliey  should 

|tairtt  for  b*  aayi:  *"  Why  th^rv  HhmiliJ  bo  ro 

\  jftocolation  aqd  oncerialntjr  cmccrolng 

t^a^^jmm  U   (wxpllcaldQ  Xa  lu.     Nu 

I4if'  irtaaw  Could  have  been 


frtor*  eaaily  determined  bnd  iho  cmrly  writeni 
^vQQ  n«  much  care  nod  patience  M\  mound 
axplurattoo  on  are  given  at  the  prOMttl  H'me." 
The  book  prcfento  the  rcHuIts  of  four  aeoMiofl 
of  exptorntiun,  during  which  one  hundred 
and  ecvcn  nioundB,  graves,  and  cemcter^ 
were  opeoed.  In  every  excamtkn  careful 
fleld-notea  were  made  on  the  upoti  and  eaeh 
night  the  reflult  of  the  day's  work  was  fuTly 
written  oni.  Gitrlhwotka  are  not  Included 
lo  the  deeArlptiona.  The  author  has  liecu 
tsriited  by  Mr.  ticrord  Fowke,  who  eonirnv 
utod  the  chapter  ou  Fliut  Itidgv;  Dr.  H.  T. 
CreMon;  Ur.  Jack  Beau<^lt  for  illustratian«, 
MCtlonol  drawin|c»,  and  ground  phmi*,  and  for 
obaerratiniiii  <m  ot-tvologicnl  cf}llrK*lian8  and 
palvollthic  man  ;  aud  Mr  \V.  \l.  Davui  for  a 
chapter  on  the  Uuskinguni  Valley.  The  de- 
MTJptidni  relate  to  mounds  in  Licking  Ckmnty 
(Newark),  the  Mufikinpitn  Vallry,  the  Modl- 
itonville  Cemetery,  tlie  east  fork  of  the  Little 
Miami  Rlrcr,  Fort  Ancient,  Clinton  County, 
and  ChiUlcoihe  and  Rosa  County.  From  the 
result*  reached  In  the  exploratlooK,  the  au> 
tbor  draws  the  coiicluiione  that  the  tribes 
did  not  occupy  the  northern  part  of  tho  State 
for  any  oouxideraltlc  Icngtli  of  lime,  but  were 
nettled  chiefly  in  the  large  river  valleys ;  ttiat 
both  tlie  hmchycepluilio  and  the  doUchoco- 
phalJc  races  intermingled  largely  in  oil  the  vol* 
tcyit  iave  the  Muskingum;  and  that  ootbtng 
more  than  the  upper  atatua  of  savagery  woa 
altuned  by  any  race  or  tril>e  living  in  the 
preeeot  Sute  of  Ohio.  "  If  we  go  by  &eld 
testimony  alone,  wc  can  assign  primitive  man 
high  attainments  in  but  few  llilnga,  and  tbew 
htdicBte  ncilber  ctvilizatiun  nur  an  approach 
lo  It  Fir?t,  he  eiccllcd  in  btiiltling  forliTi- 
catioufi  and  in  the  interment  of  Li*  dead ; 
eeuond,  he  made  surprifiingly  long  joumoys 
for  mica,  copper,  lead,  nhelU,  and  o^r  for- 
eign aubotance*.  to  lie  uaed  om  tools  and  oma- 
menta;  third,  he  was  an  ailept  in  the  cboae 
and  In  war ;  foonh,  he  chipped  flint  and 
made  carvings  an  hone,  stone,  and  elate  ex- 
ccedJDfly  well,  when  wc  consider  the  primi- 
tive tools  be  employed ;  fifth,  a  few  of  the 
more  ildllfn)  men  of  hi*  tribe  made  fairly 
good  rvprcKntatlons  of  aniouils,  birds,  and 
biunan  Hgurea  in  none.  ...  On  the  other 
hand,  be  failed  to  gnup  the  idea  of  oommunt- 
CBtioo  by  written  charactert,  the  tuo  of  metal 
(except  lo  the  mid  $tate),  the  cutting  of 
stooe,  or  the  making  of  bridt  for  buUding 
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fmrpoief,  and  tbo  ocnntnictioa  of  ponnonoat 
honun.  Idoiu  of  trAnsporlatian,  oilier  Uum 
upon  his  own  bsdc  or  io  frail  owoM,  or  tlie 
DM  of  coal,  wbiob  was  sc  abuotlaut  sbout 
biiB,  nod  vbich  he  frequently  muio  into 
p«tulutibi  ftod  omuneQl?,  uid  n  Uiousiuid 
other  thinga  which  cirilizcd  t>c)nf;s  eiijuy, 
were  uilerly  beyond  his  oootprobciuioa." 

Tnt  EroMiTioir  or  CmuffnAKirr.     Bj  Lr- 
UA:<r  AuBorr,  D.  I).     Bontou:  Hougfatuu, 

Uifflin  &  Co.    Pp.  3S8.    Pric«.  Sl.sa. 

Ds.  AbbuttV  rectfut  b<Ktk,  '\s  mure  Ule 

k  collcctina  of  itcmiona  than  a  tnmLiiie.    It 

tiw  th«  /ulloiWd  of  illustration  utd  the  Ctm 

Indulgence  in   rcpctiiiotu  chR.nicterffltiti   of 

disoounoB  dclireri>d    to  «n   •tidiracv  timl 

lurt  nothing  to  do  for  Uie  time  being  but 

X\*\Kn.     The   ^it   of   the   boolc    la    on   ac 

coptnurv  of  the  \\\v&  thut  the  ChridtlAQ  rc- 

ligioQ,  like  all  other  tn^iitnUon^  mid  organix*- 

tioof),  ia  ft  n^iTth.    Thiu  idea  \a  rtaborated  in 

.«acu«tistve  cUafitcrfi  with  r«.>ipoct  lo  the  Uiblc, 

oktgjr,  tbo  uhurch,  Chri*tian  vooietx,  and 

be  Mul.     Dr.  Abbott  aL-ooimts  for  the  oon- 

dlctlnis  and  iinperfecUonn  which  he  admits 

at  la  tbe  Dihie  on  the  ground  that  th« 

■riUftf  of  tht  later  book*  perceived  the  vill 

of  God  luifrv  L-lcarljr  than  the  men  who  wrote 

the  rarlicr  ono^.    Uc  eaj'i :  "  The  hitiir  boolu 

prenenl  higher  Ideals  of  (.'hnracter  uid  ooa- 

dnct,  rlraiTT  uid  uuhlcr  eouct^lions  uf  (}od, 

more  oitbolie  and  more  poMtive  interpreta- 

tJona  of  hiH  redBcndng  work  in  the  wnrld, 

tbati  the  earlier  books.     Tbe  rvrelatJon  la  a 

laire  rwelatiuo.     Tlio  forma,  wbvthar 

t  rell(^oas  thought,  of  public  worship,  or  of 

'rhurch  ordfT  and  orgimisUion,  in  the  Bible, 

«ra  not  the  same;  tboec  of  the  lau-r  ages 

am  grown  out  of  tlioM  of  the  former  agei, 

rind  an  iupeiior  to   ibem.    In  brief,   the 

Itiblo  la  the  hiAtory  of  tbe  dovebpment  of 

:,|ho  life*  of  God  in  llio  life  of  a  peculiar  poo- 

|la;  and  It  trmcca  tbe  doTclopmeut  uf  that 

^  Ufo  frt'in  lower  to  higher,  and  from  »im])lor 

to  ISOTC  cmnplei  form*.''     The  logical  out. 

oonio  of  thi«  iloctrioc  ia  thai  the  ihcalogiatu 

i^r  tito  iirrwiit  Amy  arr  Iw^ttcr  able   to  art 

forth  '  -ven  Uio  writem 

of  til  >  «.     I»r.   AbbuU 

bd  thoae  who  »gnw  wiib  bim  apparent]; 

aln  but  few  tbfaigi,  eaoh  aa  tbe  aothfo- 

utttftihuii*  iiaioro  ol  ttw  Fir»i  <^iim\  tkv 

'Iwtlfef  in  mbmlaa,  f\f.    '>"<    -Miido  tham 


from  aciontific  moraUittw.  and  tlw  •Iwvo  doc- 
trine accma  to  relaaae  tlielr  wioocaaoni  imn 
onj  obUgatloQ  to  ratoiu  these  if  tbcj  afao 
aea  6t  to  abandon  tbom. 

Tni  FitiK-Tiuni  &nirodr.c  tv  E>(iui<ni.  Br 
IC.  M-  THCMprLU  Senjod  edEUini,  it- 
vi.-<«d  und  enIiirK»<t.  Chiougp:  Tb«  Oprn 
Court  Publirihinc  Coaipan;,  WH.  I>. 
38S.  Price,  doUi,  'fi  oeota;  paper,  fi 
ceniB.  T 

Tma  U  indeed  in  ervpry  re*p«ct  a  book  I 
the  hour.  It  treBti  at  Icu^fth  uo  wbal  u  at  I 
proMDt  the  llvelt«it  Uenc  in  the  UnitMl  9\ 
from  wbal«7er  pcunt  <if  rlen  it  loa;  be  1 
gardod.  Aa  a  histt/rioal  tiummar;  of  a  mow- 
rablo  and  pivotal  ixrlod  in  EngtLih  puUtJ 
ia  of  deep  political  intcrCMt  U(ii>t  apnn 
au'ljr  it  ifi  dfMlirjiiud  to  tlie  •' 
champion  of  free  tmdv.  the  Don  .' 
U.  P.,  "  the  eloi|iifiit  friimd  and  dofoDbvaf 
the  AmoHi^iD  liiipuhUi!,  tho  ttnUgbtaD«4  ad- 
vocate  of  peace  and  free  tr»do  autoni;  i» 
tionfi."  and  it  contains  a  /oc-nniiZe  anti 
letter  from  Mr.  Bright,  written  in  ltlS3,| 
which  be  sars,  "Tbe  Ainerienu  uriit  ial 
incBpoblo  of  defeuM  thiu  dbcuaaloD  of  ito 
atrango  burden  that  layo  open  j'our  people  txa 
(inljr  end  tu  aome  great  clwugif  and  great  re- 
form." 

In  a  pccond  letter,  addmaoad  to  the  auilMTj 
later  in  tluit  year,  Mr  Itn^ht  ea^  :  "  1  du  | 
uipect  your  peO|>U  will  txjpjr  fnitn  tu; 
will  Icam  from  what  x»  poaning  arutmd 
bow  much  tliey  puffer  from  ywa  pr»ufRt  \ 
baroua  tarilf.  Tticre  are  porMULt  anions  ^ 
who  are  not  anxious  for  ■  rofona  oC  . 
tariff.  ThcT  aa;  you  can  not  ham  as  i 
trade,  and  can  not  oonipete  with  u»  fat  for- 
eign markets."  In  ilie  pretuTe  to  thia  aeend 
edition,  Hr.  Tnimbull  iihowa  tho  necMBai; 
cbaracUK'  of  tbia  patticidur  atudjr  a«  a  gu 
our  present  |K>tlUad  coniliUinui.  Otiag  I 
Mr.  Whitcbiw  Retd'H  hrtler  of  acoeptaa 
"  The  fact  that  our  form  of  goveroiumt  U  »■ 
Liru1j>  uidijuo  oiuutig  natlunn  of  the  wiirld 
make*  it  utterix  nbnuril  to  itiiLliute  cotapgV 
•ana  between  onr  own  ecrti 
tbOMOf  Othvi  govt-mmffit- 
qutt4^  empball'  <  '  '  "  a  rer^  «■• 
oue  errw."  11-  '"  jI-^i- any  jpncs* 
mcnt  ia  **  anlqao  "  enough  to  Tiolatr  the  Ivn 
of  moral  atdeDM  with  ImpuuUi' .  t^.nt  \ 
tfmmriii  will  o»er  be  »u  "  < 
^  lax  one  man  for  the  lia.. 
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fbrbld  Eu  citUou  to  boy  tbelr  goodi  Id  ifa« 
chntiM^t  niarkru.  It  li  becanBQ  he  flute 
tyvr\  arjeutDriit  uiH^d  by  thu  BUvot'tttM  of  tbe 
Atnrncun  itjeti'm  iu  19!^4,  ljurrowi>d  fruiu  tbe 
ocbt»  of  the  pjrIUiuGiitarr  oralora  m  1M4, 
at  bv  oinehiUuK  llic  ]iriufi[ib»  uf  buth  nji' 
n4  lire  tlif  MUti^,  uiil  )t«n(w  V,\vy  ttiuKt  be 
Dcbcial  or  injnriogti  bo  one  rouDlrr  tw  well 
I  In  the  other.  To  keep  t}ic  Tuliiine  abreut 
I  il«bato  in  ibLi  cnuntnr,  U  bui  been  re- 
D(]  vnuitgh  I'l'litloutl  fuels  uid  urgu- 
inU^rvDvcu  througbout  the  butoriciU 
prntloofl  mtltcirat  Iu  make  It  a  good  c&m- 
p«lgii  (luoiiiuttai.  The  hutom^l  portion  of 
ibc  book  b  nitlKT  mvW  oumlciiM'd  frum  tbv 
nuvc  clalHwatc  kUtorics  of  free  tmJe  pub. 
bibol  in  tbe  Cobd{*n  Club  Seri^ti  anii  pam- 
blrt«,  and  ila]ipuarR,  tipnn  tbv  wtnilc,  fair  and 
b[MnliU.  The  book  »pquis  ukpcoiidly  oppur- 
wblcbercT  p«rtJa*Q  rcftdji,  brcAuste  \o^- 
klly  the  Uinbirieftl  rhtoni  uvnvs  Iwfote  tlie 
btaal  tli4i'iuiMon  uf  free  tnde  tvmw  protcc- 
Oihcrwuic.  how  cuulii  wo  iiilelUgoatljr 
q4  aUhi  wcu  duiitf,  wby  it  wu  ilme, 
t  itw  drvumstftncoB  wliinh  lead  tbruugb  flo 
&erDc  K  ooatcM  up  to  the  linaj  arcoraplbb- 
DlY  Tbera  ia  ui  exopII«nt  lodes,  m  oe- 
r  lo  ■  book  of  thii  character. 


-•'  TO  (ilLXEIUL  Li>oic.     UrE. 
F    '  JOKis.     Luadoa  ind  Nrw 

VvrK  ;   roinijiiiuta,  tireen  ft  Ou.    Pp.  3^3. 
PliM.  91.&0. 

Trk  author'n  purpoiw  in  preparing  thin 
■ork  ha«  lh«u  tu  provido  ft  Kirst  Ijo^r.  Book 
which,  b«4idf^  hoiofT  uitrful  in  teaching  bcpa- 
Ba»,  mar  fiimi^ii  a  brief,  coanoctcd  sketch 
of  Um>  vrii^u-M,  Bod  he  hope*  tliat  what  he 
bflj  to  nr  Diaf  tictp  tu  remove  ixrtun  diffi- 
ctiitie<  familiar  to  aU  letichn*  of  logle,  which 
harft  fofeibly  prcaeed  themselTes  opon  hla 
atu>ntIiNi  In  \i\t  own  tCfflcblog.     Uc  here  ecu 


f  .^tj, 


-.1. 


■lod  sjDtetuitiL'allj  as  po«t- 
iifrX  in  a  omall  tniok  of  Notas 
lU  itt  Lu^c  kUteb  be  had 
1  u,   in   wbiub   bo   dtsniBHed 
eb  ho  divcT^ed  from 
Dt)  bis  iraMuw  for  ttiu 
~^iEf*wrptaor,     Ke  rrganU  bin  erheme  a»  luU 
kiwUif  nnf.fF-j|u  ftiQtB  lite  \ivf  taken  nf  the 
t>vo(('  '  of  termn,  wblcb,  aa  Tuiin«« 

«#  Auig^.  iii.o'  ixitb  appbcadim  aod  tsiffnifi- 
tniitm.  On  tbi«  •lauito,  tu^'oitivr  witli  tbo 
rwnyiiikw  Hut  Unngs  bBve  k  pltUMll^  of 


cbaractvripticfi  and  a  cansoqiicnt  plitralitv  of 
nimes,  depeods  the  po»!iibilitj  of  ai^licant 
ossortioD  and  the  whole  dootrine  of  infereace. 
The  principle  of  excluded  tnlddto  aagg«aiB 
ajid  «upporl«  a  roeo^niitiou  of  the  relatcdiwM 
uf  things  to  ooe  another;  and  a  coDaldenk- 
lioD  of  Bacon's  docliine  of  fom  stiggestl  ft 
moUilicatioQ  of  Miir»  view  of  toductkia.  Tbe 
rclatioD  of  indnrtino  tu  doductjun  appeam 
to  be  M  cJoao  that  it  in  mure  conTcnlcnt  to 
regard  nil  loglu  lu  one  ttuin  to  moke  a  radicul 
sad  fundanieatul  diriniun  hetwet^Q  dcfluclivv 
or  formal  and  inductive  or  material  Ioric. 
Upon  the  twofold  chamcter  of  tt-rms,  ni^iiin, 
dep«nd9  the  roeoj^ition  of  lite  Inw  of  iden- 
llt;-  Id  n  Uw  of  identit;  in  dlrefaitjr.  Tbe 
author  beliercs  thot  bis  Ticw«  aboul  relative 
propoddooft,  quAoUKcatloQ,  disiiini;tivt:s,  tbu 
force  and  intcrdcpeudcnoe  of  the  pnudplu 
of  logic,  tho  ttystcmatizatlon  of  fallaeics,  and, 
partly,  the  elatroraUon  of  lniraeillAt«  Infer* 
enee«,  are  to  some  extent  new. 

Oarvik  Aim  j.mtR  DABTrix.  Hr  Okorok 
Jntix  RnuAiiKH,  To).  L  Thk  ParwiX' 
U!*  TiiroKT.  Chicago;  Tho  Open  C-ourt 
rublbhing  Compooj.   Pp.'lTiJ.  Trice,  $!i. 

b  thOToluroe  DOW  before  un  "itr.  Romaoa 
^T«i  a  fltatemcol  of  tho  eridoucc  which  sup- 
ports Darwin's  biological  doctrine,  leaving  Iu 
a  second  volume  the  tfi^cu^alou  uf  poet -Dar- 
winiao  questions.  Taking  fin«t  cW.'iGcattoQ, 
be  tltows  tliat  all  organic  Nature  readily  fulls 
into  an  orrnngcrocnt  of  gniup  .lubordinate  lo 
gruup,  whieli  is  jiut  what  would  bare  been 
expected  on  tlieiiupposition  tliat  thorclatiun- 
shipp  of  tbo  rarious  fpccie^  iudicaic  lUica  of 
denoent  In  the  tieUI  nf  morphology  be 
points  ont  the  fact  that  where  any  organ 
glres  eridence  of  baring  been  modi6ed  In  ■ 
eerlntn  direction,  other  porta  of  tbe  same  or- 
ganism hnve  evidently  been  modified  to  tbr 
nme  extent.  Here  also  oomea  tu  the  argo- 
Dwnt  from  vesd^al  atrocturM.  Some  of 
these  Tentigea  can  be  noted  only  during  tbe 
infoQCT  of  the  vpecies,  such  as  the  furui  and 
fimctioiui  of  tbo  limbs  of  young  children. 
One  of  the  illu^trntioDtt  iu  thh)  chapter  is 
fmtn  a  photograph  uken  by  Or.  Iiotiis  Rotr- 
iofion  in  bis  recent  inrentigntiotui  on  tbe 
gnc^ing  power  of  infants.  Tbe  argumenta 
front  erabrrnlog}',  palmnlotogy,  and  geft. 
grupbiciil  distributtou  follow  in  suooCBslre 
cbaptets.     A  distinct  dhrisioa  of  the  Tulame 
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is  demoted  Ui  wIecUon,  in  vrhiuh  Ui«  thpor; 
of  Dataral  Aolcvtloo  bt  eUUd,  and  critirisui^ 
npOD  U  arc  uwtrcred,  ui]  tlie  thmry  of  ic^ 
ual  Mlectioo  la  dbcusMd.  There  u  att  ap- 
pendix disitiiig  witl)  Ronie  tcchDical  potiiti  !□ 
the  argumeats  from  palvootolugy,  and  scrcral 
AiipiilMncnUrynotKfl.  The  Urxi  \»  illuHtratcd 
with  13S  excellent  oigravui^ 

PfcAtncAL  Ernirw,  Bv  Whmjui  Dt  Wnr 
ITtuk,  D.  M.  New  York;  llwiry  Hwll  Jfc 
Co.     Pp.  ^08.     Price,  Stf  CQut£. 

l^ts  te  one  of  s  number  of  text-bookii 
ibat  bave  been  called  forth  bir  tb«  recent 
ttiddcn  fticrCBM  of  intereat  in  the  tenchioR 
of  ethics.  lis  an-aagement  U  baaed  ud  a 
Wax,  of  object*,  such  as  food  aiid  drink,  drcM, 
exerdae,  pn-ip^^rtv.  time,  fel)o<T-mca,  tlie  poor, 
SDOiQtjr,  and  Oud,  ui'i  it  U  dcsifi^nvd  tu  show 
ibe  prt^i«r  relation  of  tbc  individual  to  each 
of  llicsc  objects  la  each  case  tbc  autbur 
aeu  forth  the  duty  viih  r<!gard  to  the  rela- 
tion, tbc  Tirtuc  which  Bccurcs  the  perfono- 
ance  of  thia  dutr,  tb;  reward  which  lit  the 
natiiru]  cMiuequence  of  the  piirtinilar  rirtue, 
tbe  tcmptatlou  moet  likely  to  lead  one  away 
from  tbij  rirtue,  tbe  vice  of  dcfectire  and 
that  of  ejice«sive  uctivjly  lu  tbe  relation  la 
quefftloo,  and  tbe  peoaUy  of  tbe  more  com- 
BKai  Tiee.  Tlio  aulbor  laakos  rcli^on  the 
uMuummation  rather  than  tlic  foundation  of 
etbios.  The  st^le  of  tbe  book  adopt*  It 
more  cepeviatly  (o  coltcge  stud«nta. 

BrsKitoaT  vt  Ftoi.c  Lom.    By  Oeokok  \^v- 

UWOl  GOUHL     New  York  :  O.  Appletoo 
4  Oomptuix-     Pp.  203.     Price.  $1. 

TnE  ttulT  uf  folk  lore  id  in  the  element- 
ary Htago  whioh  oooxuit*  ui  the  gathRriiig 
of  factM  beUntfrtiiij;  U>  any  part  of  lu  field 
andwbererer  tliey  maybe  founiL  tfr.  Gomme 
hi  the  book  before  lu  baa  taken  a  etep  to> 
ward  railing  it  above  thIa  Mage  inui  one 
Id  which  Itit  faciD  ^hall  be  jerouped  eo  aa  to 
<w  their  bidden  fit^nifioince,  and  to  point 
It  Ilnea  of  still  more  fruitful  retearcb.  Uu 
baa  ofao««n  cthnotn^^y  for  hi^  i>pecinl  ihemn 
and  manlMU  the  n«atl>ible  facU  of  fulk  lore 
■o  •»  lo  throw  light  upon  the  hintory  of  rae««. 
Thtts,  he  xn*tn^lp*  dint  pmctJcea  and  bvllefa 
which  arc  prcwrred  amoog  K<in>pi<aii  (teaa- 
•atry,  f"*  '■"  -'>  niarki^  rontrut  with  tb« 
prrvki'  ^i>n,  "are  to  be  tdontinni 
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hiu  been  Bw^t  over  by  «avM  of  tiigbar  < 
ure  from  foi«li;Q  mranxe."  Tbv  f^ci 
eucb  praatioca  arc  tnoit  oonnpicuoas 
the  deflocodanoi  of  a  coniiMred  rmoc;  ^ 
inch  exist  side  by  ilde  witli  tlie  iU»v(«tkula  ' 
of  their  ooniiuercm^  gl^M  support  Vi  ibli 
idoo.  An  IntortMUng  ciaioplo  of  tbla  b 
found  in  the  village  (eatival  of  sootbtm 
India,  in  which  tbe  Pariahti — iho  caatekM 
remnant  of  a  conquet-cd  nice— epprar  as  I 
chief  functionaries,  oltbmigb  tbtt 
race  bikee  part  in  iL 

In  a  cliaptor  on  The  Gtlinic  Cr«DMilogy  of 
Folk  Lore,  evidence  i^  prevented  wblrii  : 
cntcfl  that  many  beliefs  and  practioei 
ing  to  the  dead  am  dttrivrd  from  a  printtlJ 
custom  of  uatiug  dvjul  kindred — a 
that  still  per&l«u  among  potoo  tribes  o(  : 
ages.    There  la  much  itiat  now  6««aii 
leii&ly  obscure  conceminji  tlie  orl^n, 
movements,  and  mingling  of  raoea,  hut 
tfaorougb  and  Ayfiicmatio  rtody  of  folk  I 
in  suob  lines  na  lbo»e  that  Ur.  OtnoiM 
traced,  promiaea  to  thniw   light  into 
dork  places. 

Thk  Wira  ind  KnniKS.  By  Atoorrl 
LA«P,  M.  D,  Philadelphia :  P,  BU" 
Sun  k  Co.    Pp.  i^l.    Price,  %% 

Tub  author  stated  In  bU  preface  that 
"  thla  work  ia  itddresed  to  women  who  ir 
desirous  of  fulfilling  profierty  tlicir  dutha  u 
wive*  and  mothers,  and  ia  dcsigimO  to  feaaift 
thein  in  eierotiing  an  lotriligent  tuporvisieo 
over  their  own  and  tbclr  eliii'lrcn's  boalib-" 
It  b  a  untably  full  and   tii  ^^-^ 

dealing  with  all  the  invidi  <  isii  ' 

and  conflncmcut,  descnbhig  tbc  pn)|ivr  cbm 
of  tliu  infant,  and  telUtif!  bow  tbe  oomtnan 
diaea^ce  of  children  ma>  be  nu^f^luMt.  TW 
accidents  of  miM!4rriit|;o  and  premature  eoa- 
Anament  ore  described,  and  the  cxum  fi«> 
caatiafu  wliich  ihcy  necewi'  '  —  '  "  ' 
In  the  part  devoted  to  tlie  ' 
tells  the  average  size  and  «i  i;;ta  -A  Ui..-  du-i 
at  Wrtb,  the  usual  rate  of  cw"*ih,  b(  wltM 
age  the  teeth  n]i|>car,  thi>  p'  < 
developed,  and  tlie  ability  ■'■ 
Tbe  Atylc  of  ibe  book  la  nimple  and  cniuiae ; 
it  in  Dill  luarrcd  by  uoelaMa  WurdA  or  ax^ 
ing  tecfanicaJiUv*,  Tbc  author  takes  i 
core  lo  icU  what  tony  be  tupocteO  t*  • 
daring  ibc  period  of  gc»itatl«i  and 
tbs  btrib  of  lb«  dilld,  giving  tho  nt^^  \ 


mlidoD  that  n  noticed  m  difforoot  pcrMiis. 
WUti  thli  iiLfnrmaUon  tli«  mothn'  mm)  htvs 
no  alami  HhoQ  UDnecuNlomed  MiwAlfobi  are 
ilu  or  U  ihio  or  hvr  cbild  do  not  do  exicU; 
» nuoe  as  bcr  friend  and  b«r  frimd'v  child 
)  done  Tbe  book  tiots  aot  attempt  lo 
k«  itic  pUco  uF  a  physirtiu),  but  i«ll«,  nndcr 
divleioite  of  it5  Dubjectv  what 
quire  that  a  pbjsjcitii  ■hoatd  be 


PaOaXUCH    SURTinKQ    IK    CDKIHrUMTT.       By 

AIIIU.W  IlKanucT  Litns,  D.  D.   New  Vurk': 
(<   I'.  Piiuitm'a  BoDB.     Pp.  309. 

Tub  elfortt  of  partifans,  the  author  of 

19  book  nj\  to  manipulAU*  eorij  blator;  in 

ilcTMlol  ■)«cial  views  lod  narrow  oon- 

bare  been  n  fruitful  source  of  vrror. 

inally  (lanRcroos  ha«  hwn  the  ai>iumptii>n 

liat  ttic  riiri-tcuiil;  uf  tbe  ttiird,  fourth,  aad 

ftli  (-4*nltti-i><4  wu  idnilicdl  with  that  of  (hi! 

cw  Tcitatoeiit,  or  wa»  a  fair  roprcMolativc 

iL   Tbe  cuUfllanl  devdupiuuiit  of  ul-k  fuutb 

lht>wii  that  at  tbo  point  wb^ru  the  avt-ntgu 

>t)rat  inkcd  ap  the  butorr  of  WeelerD  CbriB- 

laitltr  it  waa  alrvad;  fundaiiwiitall)'  curiiipl- 

I  by  p»g»n  iIioor1«  and  practicoa.    Il«  tia- 

fnliling  from  that  time  to  the  prcu'nt  must 

b«  atiiilli^d  in  tbe  Hglit  of  this  fuct  oad  tbe 

ria«.  -I  '^>,  present  mtlun,  aod  future 

Uak> h  Catliolioi^iu  and  PnrtcataDl- 

lani  can  nut  be  jiuUy  outiaidrrcHj  iade|>eQdrnt- 
\j  of  iL  The  fnodanufnul  priuciplw  and 
lh«  underlying  philosophy  fif  tho>>«  diviitioiia 
if  Chrl«teDdora  origiaaterl  in  th«>  paganiiing 
if  flvli  Chrlvtianlty.  Tbi«  fact  makn  the 
It  oI  the  tiepnolncd  of  Chriettaoity  of 
ttoportittn-.  The  bnok  pre^nta  a 
[lire  rather  thao  an  oibaiixtire  treat- 
■MKt  of  th«9«  lftlliii>riL'<M,  anil  uf  Lhpir  eJt^'l 
OB  biatorlo  t'liriKiiAnlty,  lu  the  four  potDb^ 
of  the  faif1-jrn(.T  of  |>iij;fln  thought  upon  the 
Iltbl<  '  rpretaiii'o;  upon  the  or^nii- 

ia^  ■  I'ltiKb  UiepBRan  watvr-worslup 

;  U[«n  the  pniL'tjovs  and  apiritaul  life  of 
Iht  Cborch,  "by  nibstitatiog  pagan  holiday- 
ban  tat  Uufjilaa  SabbatbUni " ;  and  upon  lite 
#pir)laiit  Iff*  and  i»ubr>t<i|ii4'ul  rhuracicruf  tbo 
Tch,  hv  llui  muoo  iif  rhurtrfa  and  dUIp, 
I  iiiity  to  the 

'-«  headings  came  the 

M>a  gnofUolaai  and  ra- 

illi|(wlcal  iainpreutioua  of  acHptara) 
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doctrines  and  syrabolft ;  uoder  Oie  M(»nd  tha 
ocirruptions  of  Chridclan  bnpliani,  giiing  riae, 
among  other  thini^  to  the  doctrine  of  bap- 
tismal regeQerBtiqu  and  tbe  use  of  holy  wa- 
ter; under  the  third,  the  origin  of  the  Mjb- 
Atitution  uf  Sunday  for  the  old  Sabbath,  and 
the  rise,  purpofui,  aod  tendency  of  Sunday 
IcffulalioQ — to  which  the  author  i^  oppoBcd, 
on  principle  and  as  a  8evcQtb-day  Baptist; 
and  under  tbe  fourth  tlie  whole  oourae 
of  Mcular  interference  with  the  Church. 
*'  Other  fonus  of  pagan  lesiduom  in  Cbriatl- 
anity"  bclnde  a  low  standard  of  religious 
life;  the<  moliunorpho«iit  of  an  ancient  pballio 
emblem  into  the  Christian  ctom;  rarious  be- 
liefs connected  with  baptism;  lighii  m  wor- 
ship i  tbe  eastward  poaitlon;  certain  features 
peculiar  to  tbe  Uoniun  Catholic  Church;  and 
the  observance  of  certain  Chridtiuilzcd  pagan 
holidays.  Ki:gui-diii>;  the  fundaim^ntal  prin- 
ciples of  PrDtflstantlsm,  as  iiirolvod  in  present 
iMuea,  the  author  conelude.1  that  Pratoitanla 
must  accept  the  Bible  in  fart  n.t  well  as  in 
theory,  rcdnterpreUng  tl  in  the  light  of 
"higher  criticism"  and  deeper  spHtual  life, 
or  bo  uvcrthrown  ;  tltat  baptism  must  oeaac 
to  be  the  football  of  denominational  polemics 
and  be  raised  lo  a  qocction  of  obedience  to 
the  example  of  Christ ;  that  Proteataota  must 
return  to  true  Sabbathinm,  "  which  Is  as  nn. 
denominational  as  faith  "  ;  and  thot  all  union 
of  Cbrititlanity  with  tbe  statu  muftt  yield  be- 
fore thu  normal  developuieul  of  true  Proleal- 
antiun, 

Elkhxkts  or  PiiTsirs.  By  C.  E.  FeaRXNWM, 
Principal,  CollcgUitc  ImUtulc,  Peterboro, 
Ontario.  Lundon  and  Ntfw  York:  Mao- 
millan  &  Co.,  18^2,     Pp.  22».     Price,  80 

cents. 

This  is  the  UlBst  of  the  excellent  series 
of  t«it-bookif  in  science  publiehcd  by  Hessr*, 
Mncmillan  &  Ca  It  is  especially  worthy  of 
tbo  aitcntloQ  of  educators,  on  accoimt  of  its 
simplicity  and  the  natural  method  of  inatruc- 
tiou,  acientiflc  accuracy  of  utatemcnt,  clean 
text,  type,  and  admirable  illustrations.  Tbe 
four  simple  dirlHlona  are:  Matter  and  Its  E*rt>p- 
ertioa,  pp.  1-DS ;  KineniatIi-3,  pp.  fiS-di  ;  Dy- 
nandcs,  FI>-  ^i-ll^;  n<«t,  pp.  lT»-22». 

Ooa  it  inclined  to  envy  a  generation  af 
begfnneni  in  wricnce  lu  whom  tach  nLcp  is  ao 
cloarly  oxpluned,  and  where  Ihi'  illtutraLiona 
realty  aMUtt  tba  atadcDt,  The  longcxt  chap- 
ter, very  properly,  is  derotcd  to  tbe  bnpor- 
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taut  suhjed  of  dvnmnilcs.  of  which  tb«  illuA- 
tTAdoDS  Nrv  profuiH.'  and  vnrictl.  At  the 
«id  of  t%f\\  chapter  there  »rc  well-plarmed 
<](ii«ition)t  di-«iij^K<)  U\  l«tit  the  ori^a&Uty  and 
tbouRht  of  the  beginner,  and  tfaixMighuut  Uie 
book  tnnn;  problcDiF^  carcfulljr  svlectud,  idil 
to  Its  value. 

Six  Boon  OF  THK  ^Facm  of  VKuttt..  Br 
Wit-Liiir  R.  Hartkr.  Ph.  D.,  President  of 
ilif>  rnirpi-Mity  w\  nslc-Oga,  ind  Fiunk  J. 
MlLt-KH.rh.  I).,  JriMtructur  in  I^liri  in  the 
UnlTcntlty  of  ClUca^io.  Amf-'ririiii  T^Kjk 
CotuiHiDy :  >'c>r  Vork,  Cmduniti,  Chica- 
go.    Pp.  401.     Price,  %\.%f>. 

Tbis  \»  ■  school  edition  of  the  fTMt 
Miuituin  bard,  prepared  with  judlciooi  zmI 
and  iHtb  the  lotentlfia  of  oxctting  tn  the 
riiutbf'il  »ltidi-ut  of  Latin  poetiy  a  gmuine 
lore  for  tbu  moat  eminent  poet  of  ancient 
Rome.  1^  bibliograpliy  u  a  uniquo  hut 
pomplrr*  fi-aturp,  and  MCfwllnglt  well  ar< 
rai>^t*d.  The  cslracbi  from  oitcicnl  and  mod* 
em  povW  are  (|iitte  exteiislve  for  bo  minll  a 
text-book.  There  are  eleven  fall-pu^rc  photo- 
ftphic  IlluelraUoufi,  all  from  such  blMorlc 

*^ttre«  ■■  The  Death  of  Laoeoon,  Ourca, 
Tlio  C'uiQiviui  ^brl,  eu>.,  nith  Ruphoel's  por- 
tnil  of  Ver^'il,  and  a  map  of  the  dcene  of  the 
bmi'B  trnndfTrin^  uo  land  and  aea.  The 
Topics  for  lnr(!«<ti»atlrMi,  tlie  ToAtlmonle«  to 
VergiPt  Worlli  %»  a  I'tret,  aitd  the  Inductive 
Btudba,  oopied  and  rondptiM>d  from  thp  twHt 
elaiiaic«l  oonnnontatara,  form  a  jwrticul&rljr 
intcrc«tiog  fcoture  of  tbo  bocrk. 

A  rojuniM  Yer^lian  vocabularr,  wotd* 
Ufit,  and  oonclt*e  foot-notes,  fiivinfr  iastnsces 
of  paraplirasn  of  Verpiliao  lia«s  to  modem 
poelH,  add  to  the  firld  chaneter  of  the  book 
and  render  atti-ariive  ihe  liuoe  of  the  poet, 
who  is  ever  to'inR  becvusc  ever  ftudled  nod 
Ran  admired.  Araoo^  tlie  many  editlooi 
'  Vm;il,  we  know  of  none  in  siw,  illnnrm- 
Uoiu*,  Ivpc,  m'liolar^hip,  scope  luid  qualI(;rof 

^.Uie  work  doQP.  uigre  aiiitahle  to  bo  poi 
the  hauda  of  the  ^ouag  American  stu- 
dttit,  TIhim  of  tu  who  reinemlier  itic  old 
laitW,  acaot  not4v  (none  plain),  and  who  re- 
call the  Iteautie*  to  be  dUcorerod  wiihoat 
belp  nr  hint,  anil  whn  were  czpertod  to  dla- 
,-..  I  ■  Offrman 

.  the  pits' 
f  'fwifp  Latin  ptt 

>i  1  H  bottar,  and 

ni><7  It  mor*  iliwi  tliv  atndoita  of  ibtn; 
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fAftra  ajfij.  Eren  Tcnnj*'- 
on  the  Dtuetevnth  ocntcnai) 
BodJi  here  un  appropriate  itlacv; 

"  Ught  atnoti);  ibp  vattl»l)ed  ■]^«  ;  Mar 
eat  7M  t&ia  phanlum  ibore ; 

I  Mlute  1b«e,  llttntnTaoo,  I  ttuU  lovrd  Uia 

vat  day  bcjran. 
Wlelder  of  the  •tatettMl  nMaaara  evar  ■wMat 

bjrttaellyaof  DUB." 

Tiix  Ilion-ticuoot  AtOKnajL.    AmcHcnu  Book 
Cuio|)«uy.     Pp.  S6i>.     IVii-tf,  %\. 

This  is  a  reritwd  and  enlarjtml  fditJoo  i 
Prof.  Milue*R  Indaodvc  Alf^bra,  already  1 
known  M  a  clear  aiid  widely  u«ed  work, 
prevent  edition  is  prcpaivd  U»  mr 
of  the  intproved  method  of  teat  1 
keep  pace  with  the  ndToncvd  work  < 
fur  biKh  Achools  and  adranced  et 
colleges.     Besides  the  vKiiptcr*  oo   Bad 
Quuotities,  Kadlcal  Etiuatiooi),  and  Qiu 
Eqoatloni,  Lbcrc  arc  a  KCDcral  rerle*  and 
epedal  ohapters  on  Imaginary  (^inntitJM 
determiaate   Equatiuns,    Comioalilif^, 
rithms,  the  Binomial  TUoomiu,  rndet< 
Coefndcnltf,  and  the  Theory  and  1 
tion  uf  Equ&liutui,  which  mimy  of  our  ' 
cru  algebras  for  Mhools  seem  to 
Mf^bl  uf  or  oooipletely  iguotv. 

pADrrBiBX:  A  PtCTnuir,  am>  rn>:  Eh 
OF  OiJ>  A«ii.     All  Arpiment  hy 
Boom.     Luodua  and  ^vw  Yotk: 
mUUn  h.  Co.,  181)2. 

In  atudyitiK  aaue  rerordft,  l<r»pt  for  I 
t«en  yearp,  of  poverty  at  Riepney  in  \t 
]lr.  Booth  cnrac  ocroas  written  reoorda  I 
psrovhiitl  relief,  and  frma  tbatn  tif 
tbeM  pjrturcf  of  pnnpertrai  a*  etten 
tain  portiona  of  Londtin,  o<< 
and  St,  Pfuiinu,  and  inci': 
one  phoM  of  ExiL'lt>-h  puu|K>rUut,  iLl,  OU 
Ag»uMl  Ita  RemeHli(-4.  The  t>ook  to  au^ti 
eodal  seienea  stndy,  ilHcl  with  jitaU*UM,  it*- 
eubal  data,  and  an  acu»tintuf  the  whm*  mw- 
olly  aaai^od  for  paiperisnt— <r)iiic,  (Mat. 
e&tmTaeanee,  aloknesu,  lock  uf  unpIuynMAt 
mlnemhlc  surrauadlnga,  flee  and  oiiauoaJlM, 
hitinena,  early  tiiiuTiaf;^*  and  bux"  fajnttt* 
death  of  parmla,  old  ace, 

t^trlpfied  of  a  mas*  of  unorwiaw  <4kili»- 
tliai,  tho  pith  tif  tti*"  !f  ^vk  ommw^  •^cSt  |ar* 
t^laptiP^  \  11,  in 
of    old    a^    I'l' 
Doncb,  U  not  iloalreltty  iTHt«)l  lu 
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rdtof  lacks  homukity  sod  tho 

fnOef  CDOOongw  imprcn-idrncc.    Mr. 

I  Uiercfore  saggMU  »  uniTeml  compul- 

'  ijf  tem  of  stuc  ud  mpportfU  by  Uxft- 

I  Mrt  of  petukm,  be^nniog,  Rt  the  nge 

{■ixl^flret  nt  live  ubilUoi^  per  week  for  th« 

{ktrml  cUsa  of  EnglU>h  worklogmcfl,  whicJi 

(  at  one  faurtit  uf  tbe  whole  Dnn- 

i  ragitOMMi  of  Ibis  deinuid  \i  tadt- 

Ftlcd  bj  our  autbor  wb«a  be  gnuiU 

I  flQch  qucvtknu  might  be  vkcd  u,  BaT« 

'  profile  Kl  large  rotide  an;  such  demand  t 

:*«   tliejr   any  grievftnce  on   this   eitbject 

tfch   ealU   for   redreas?     Wnuld  tltey  be 

to  be  taxed  to  proride  pensioiu  for 

\  f^  r    W«  all  know  how  thorooghly  tbe 

adeoM  aaaodatioDs  oF  England  have 

all  pluuws  «f  the  pauper  qaefltloo 

[tbe  United  KUigdom,  and  of  tbp  plann  of 

rf  past  and  prraL-nl  proposctL     Tbe  oaoie 

[Irgioo-     nU'h  and  poor  are  now  taxed  to 

ond,  indirectly  if  not   dlnwtly ;  and  H 

finely  tlmiliiful,  if  Ur.  BiMjIIi's  plans 

t  leaf  direct  thun  lii.1  wvU-kntiWD  zeal 

I  warmth  of  heart  and  intcrtvt  in  the  vaoM 

[bumanity,  whmber  it  would  avail  more  for 

•object  be  liac  at  heart  than  this  welU 

hnca,  wU-lntentJoned,  bttt  rather  Imperfect 


no!i  A?«n  thk  CamcisM  or  BiLiRn. 
'  By  AimxD  Sidowick,     Luuduu  and  New 
Y«rk;  Lottgmafti,  Grom  Jt  1^.    Pp.  270. 

Tilf  ohjerl  of  ll^  book  fai  cbieflr  to  neck 
I  nwaov  of  girtag  fnare  occurati?  and  ade- 
ezpreuion  lo  our  thoughts.  In  the 
rioo  of  many  rjuwijona  we  come  lo 
I  irtun  we  are  at  ]of9  concerning  tho 
<'f  the  tertat.  we  use,  or  lo 
I'l  mvic  uur  llioii^ht.  This 
moM  nuuiy  Importint  and  necesi^ftrj' 
I  loTolro  amhlgtdty,  IcnTlng,  at  the  bc<>t, 
tibt  aa  to  the  pr<td«A  Mtt$t:  In  which  they 
I  10  b«  taken.  One  of  tbi*  tirrt  tbrngft  lo 
:  U,  what  wn  ahall  moau  by  uiiiUgtdty.  Ao 
out  wonl  may  \>*  roughly  dofiucd  a«  a 
I  «itb  two  n-  mtm*  mi^ninga ;  it  U  not, 
T,  tbe  bara  fnct  that  a  word  baa  two 
;  iMrt  meiffJBgs  that  mnkt^  it  omUgtuius 
lacteal  MOMS  iMit  ibe  favt  thai  tbt 
n»oaoIi;i  i»rr  In  pnnliw  con- 
Tkrviith'1'  mentflttcmpisi, 

to  Jboovar  :       ,  liat  is  actually 

I  by  amUKoii;  {iit  runfth  diaiiactiou)  tn 


confuaing  our  judgment.  In  the  process  of 
getting  to  understand  exactly  the  error  thai 
rough  diftiaotion  onatci,  it  becameB  oecca- 
sary  to  dlfiouH  Ibe  excnsei)  that  may  Bome- 
Umea  be  made  for  ragueneai.  At  erery 
level  of  our  iboaghl  we  arc  »onti  brought  up 
agalnit  tbe  difficulties  ibat  arlic  out  of  the 
attempt  to  define  our  words — or  to  draw 
sharp  diJitiDCtioELS  whore  tbe  thinga  dlatiu- 
gniihed  ahade  off  into  one  anothfr — difficid- 
tin  familiar  to  every  one.  Hence  tbe  avthor'a 
purpoae  inoladea  an  attempt  to  find  a  mon 
philoaophioal  method  of  dealing  with  roagbl 
distinctions,  in  plnt-e  of  tbe  happy -go-lackr 
tact  that  every  one  ufcs,  more  or  1g«s,  by  the 
light  of  Natnrc;  and  hi  coonectioo  with  this 
a  oonuderable  number  of  queetions  ari^e, 
and  suggei^  lines  of  further  laqniry.  An- 
other interwoven  subject  U  tho  everlaatl 
dtrug^le  that  language  carrictt  on 
difltctiltira  of  Ezpreuion.  A  third  tnddeatal 
Hubjcct  i)4  the  way  in  which  language  acts  aa 
a  drag  upon  tlic  progress  of  knowledge,  do- 
ing tbtii  through  "  a  certain  orcrconMrvattve 
tendency  in  our  thought  *'  that  keepA  ua  i 
under  tbe  Blarery  of  words  than  we  need  be.  * 

CatAcarft  Litmny  Rtadtir,  compiled 
Ororye  R.  Caiftcart,  and  first  published  eight 
ecn  years  ago,  now  appeara  in  a  roriaod 
eilition  (American  Bode  Company.  $1.16). 
It  corabiiiM)  the  function  of  an  ndvonui^d 
reading  bonk  with  that  of  a  manual  of  Eof;- 
Itih  literature  Besidea  tbe  selecliooit  from 
writer*  of  tbe  Elizabethan  period,  tlie  Com- 
moDWoalth  and  tbe  Reatorationt  tbe  eight- 
eenth century,  and  the  nineteenth  oentnr%', 
the  book  contains  introductory  rerourkH  on 
cacb  epocli,  biographical  and  critical  iiifor- 
mntion  concerning  the  authors  represented, 
explanatory  foot-nates,  and  a  large  numb 
of  portraita.  While  poetry,  oratory,  and  fio^ 
lion  make  up  tbe  body  of  the  aclcetions,  hta- 
U)T7  and  modom  Mdcuco  are  nut  ignored. 


PUBUOATIONS  RECEfTKD. 
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Uacmillaii  A  Co,    Pp.  tit    tl. 
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Byep..  J.  W.  M.D.,  ChMtutte,  N.  C.    The 
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MlMbwgu  at  SkOgas. 
AGO.    t'p.B4. 

Clinrcb,  Ri-v.  A  J.  Pletnnw  fivmi  Ronuii  Ufo 
iind  StofT.    Kcw  York  :  D.  Applcton  Jb  Co.    Vp. 

CxJdwrlt,  a.  C.    Elcnienu  ot  <i&«]IUUve  nod 

?iuintlutife  riiemlnil  AtmIjuU.     JMilliulelnhU  : 
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lt»j,  Dft'ld  T.    R«por(  on  MlMnJ  Bevnarow 
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DobMn,  L«onflrd.  oud  Walker,  Jamm.  Cheoi' 
iMl  Tboot7  fnr  BoglDDnn.  New  Twk :  HuniUlan 
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Flatter  and  ShoMt,  I>iiili*ili«,  Et.  Fel 
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tluoal  Uoivtiraitf .    P|>  6  hi  all. 


POPULAR  MISCELLANY. 

Uathrr-splUtlBg  ud  Sht^-pcgflaff  Mt- 
cUiek— We  haTfl  noOTed  from  Mr.  CSurtm 
n.  Parker,  of  BillericA,  Maaa.,  ao  iDtonoatJag 
htatemcfit  nf  tho  olalttui  uf  Sir,  Hunukl  Par- 
ker, uf  that  plaoe,  bom  in  I77S,  tiled  ia  IMl. 
to  be  ivgarded  aa  the  In? entor  of  tl)«  Ift&lhft- 
Kpliitiof;  mochiuc.  Mr,  IWker  wu  the  ton 
uf  a  tanner,  and  dlnpla^od  rooniJermble  g«D 
lu3,  wbkli  be  applied  tfl  aocret  uid  tn  the 
face  of  many  DbsudM  ta  tb«  ouostruedoB 
uf  his  mscluD«.  To  t«8l  iu  tuelUbefl  b* 
expviumtted  upon  it  with  some  toallior  bw 
bi«  father's  tan-rard,  and  found  tu  hla  Kraai 
delight  that  it  did  the  work  U  waa  [ttTciii 
for.  A  patinit  was  granted  lo  him  to 
inTention,  July  a,  I8US.  The  original 
chtne  wad  burned  with  tlte  an-jatd  liodA- 
ingB  about  fortj  ye&ra  u^o.  Hr.  Rtch.  an 
thor  uf  the  article  iu  tlie  Muutlil;  uu  leaib 
cr-msUug,  sayi  tli&t  tb«  historical  ttaW' 
tncota  couccniiiig  Ur.  Parkcr'a  lnTOitka 
ar«  correct,  and  tliat  li«  prubahl;  did  at 
tnuvb  as  may  of  tbo  earl;  wurkwn  la  t«J- 
Ixing  the  inTsntlon,  and  iiUt\t»  rr«ditird  a* a 
piimoer.  Th«  va»e  appow*  to  bo  oim  of  (kat 
itumvnMu  class  in  wliicb  maity  itinutara  er» 
tribute  to  the  porf(>4.-tion  of  a  loaohfaM,  hc4 
fuinisblng  his  qootn  of  auf,*f^tioUB  toe  ilt 
better  working,  whilo  thf  <■  <iir^i« 

a  maoiiine  rceogiiiu:d  lU  pi  :  pi\» 

it  on  il>(<  marktfl  gvta  lb«  ormtifc  nod  frUa 
of  tbo  wbulu. — ilt.  J.  J.  Unwnough,  uf  F«% 
Mi:Phcrson,  Atlanlm,  Qo.,  writci  uu  to  dlstvu 
tli«  clakn  of  A.  C.  naUaline  tu  hi:  *<" 
or  of  the  pegging  maoiiiiw.  U  o{<, 
Mi.  nfttcniiuj^b**  letter  thai  Ut*  ••  u 
(U«  ou  applicatioii  fur  a  patuit  on  mtA  • 
macfatac,  In  UfiS,  and  Mr.  Ilaljahui 
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an    " 


SLed  us  application  which  laiorfcicd 
irfih  it  Tbi»  Etpplication  was  umcinlod  lu 
onlvr  lo  avdil  tlw  interfureoce,  nnd  pitt«iiu 

kwcre  gTuilc<l  OQ  botb  ;  but  that  Grvvnua^h's 
in  the  {Mrent  of  tbc  tnodem  mAcbinc,  while 
QBlUbac'a"(lid  notuoauio  aiiiiigle  fciitui-e" 
of  H,  except  Uw   p^gging-awl  and   dn-ret ; 
^_  irbUe  "  iliora  U  not  aa  ettsential  feature  in 
I^Bilus  iirw«nt  nhos-pegging  machini!  which  iit 
^^  noi  found  "  la  tli«  Greeooagh  claims.    The 
details  of  the  dwpute,  w  Mr.   Grceooiigh 
^TM  ibem,  are  Eolricate,  and  wc  con  do  no 
fDore  than  fairijr  aate  ibo  subntancc  of  hk 
claim. 

Tlu  lariicu  AufcUtlw,  ISIS,— Th» 

»ont  meeting  of  tbn  American  AModstion 
(ISM)  will  ba  bold  in  UadiMin,  Wu.  The 
followloe  V*  t^c  uffiuvrfl-ttlevt :  Praaideot, 
WUUmb  nnrlmess,  WaaMngton;  Woc-prMi- 
ilenta,  A,  KatbfllutlcB  and  Afltrooomy,  C 
I.  l><K>liul«>,  South  Betblebem,  Fa.;  B,  PUyt- 
ic«,  E.  L  NkhoU,  Ilhnca,  N.  Y.;  V.  (.TfaemLi- 
117,  Kdward  Uart,  Eoaton,  To. ;  D,  Mechan- 
ical Scioice  and  Eiigtnoering,  i^.  W.  KnUniion, 
Cohunboa,  U. ;  £,  U<ralogy  luid  G<x>Kntph]r, 
OhariM  O.  Walcotl,  WajibiDgUin ;  F,  Zolil- 

Iogy,  Utory  F.  Osborn,  N«w  York ;  G.  Botnnj, 
Cbariea  E.  B<aaei-,  Lincoln,  Neb. ;  II,  Anthro- 
pology, J.  Owen  Don«7,  Tacoma,  Ud. ;  I, 
BeaODolc  Science  and  SlatiiUoa,  Williuu  II. 
Brenpr,  New  Ustcq,  Cwnn. ;  permanent 
MMirvtarr,  F.  W.  Putnam,  Cunbrldge  (office, 
iSklemX  Xkm.  ;  general  aecrcuirT,  T.  H.  Nor- 
Ion,  Cburlomli,  U. ;  accrvtarj  of  the  ooundl, 
a  U  FainhilU,  Rochester,  N.  Y.  Secrvtariia 
of  ihc  Mctiaofl :  A,  HatbematJca  and  Ajilran- 
aay,  Andrew  W  PhiUipti,  Now  Oaren,  Conn. ; 

tEk  Fh^^ica,  W.  LeOnte  Stwpbiou,  Trajr,  N. 
Y. ;  C.  Cberaltftrr,  J.  C.  Kef,  Chicago,  III ; 
D,  Moctun  i.i'o  and  Enjj;iric«Hng,  O. 

a  Jacobii  ,  N.  Y, ;  E,  Gwtlogyand 

U«qp«pt>>.  li^i^ii-  T.  Hill,  Au&thi,  Tex.;  i\ 
ZoAloo^,  h  0.  [lowRTtl,  Wunhington;  O, 
BolHij,  F.  V.  Covillc,  WoKliinRtoai  U,  An- 

»lbni|K>)ofC7>  Wamm  K.  Moordicad,  Senla, 
0.t  I,  EoDMoooe  Science  and  Hlaliitict,  NeU 
Da  T.  Redile;  Manhatuu,  ICnn. ;  truunirer, 
VrUllau  lilljr.  Hauch  Oiuolc.  P«. 


I 


TrMuimrit  Ctpptr  laflfl«»ats,--Io  a 
paf*  wtifrican  AasocUtJoo,  on  .^In- 

paUr  'lupteavDis  from  tbc  nopuncU 

Otva^  AtM  Cosntr.  Ohio.  Prat  F.  A.  Put- 


nam omphBtJcoll?  denied  the  etatemont^  Uiai 
these  copper  [mplemcnta  were  fashioned  b; 
white  men  and  giren  lo  the  Indians  b  tmde. 
'*  It  muat  be,"  said  he,  "  that  the«e  Iroplo- 
mcnis  were  made  bj-  Uio  native  American*. 
la  all  c&«Ga  nhorc  implemenld  and  omn- 
monta  ore  found  in  tbete  mi>utiUis  there 
are  found  oImi  on  the  nItaiD  nuggcta  of 
copper.  So  it  ii  with  the  tflrur  imple- 
ments nnd  thoee  made  of  meteiiriu  iron. 
Now,  is  it  likelji  that  tlie  tradvT  wmild  fnr- 
nieh  the  Indhtn  iritli  ouf^ts  of  the  natural 
material  ?  TLltu  'u  oiocludivv  proof  that  the 
origiiud  settlcre  uf  tlie  Olito  Vallejr  worked 
the  metal  into  thcAe  implL-menLi  and  omo- 
menla.  Again,  thwe  moundu,  many  of  them, 
have  trucfl  growing  on  them  that  arc  bctwwn 
four  hundred  and  live  hundrtn]  rears  old. 
TltUcarrieti  back  bvvood  the  time  of  trading.'* 
Prof.  Putnam  esplaiaed  that  round  bolea 
could  be  cut  m  tho  5hcct  copper  which  hod 
been  barom»e<l  out  hy  the  Jndian,  bj  alra- 
pl;  placing  the  sheet  of  oopper  on  tho  trunk 
of  a  tree  and  poundiuR  into  it  one  end  of  an 
oak  limb  squared.  Uc  waa  unable  to  do- 
Acribe  tbc  prubabic  mode  adopted  b;  tho  In- 
diana in  cutting  edf;«  shaped  like  the  l«eth 
of  u  uw,  but  tlKKiglit  it  wa«  doDo  hy  the  um 
of  an  iiutrumunt  made  of  nieboorio  Iron. 

Sir  Archibald  GelLle  01  the  Ige  af  lb« 

Gltker— Tbc  addreu  of  Sir  Archibald  Qei- 
kic,  OB  President  of  the  Britlob  Association 
in  Edinburgh,  included  a  historical  rsriew  of 
the  Huttouian  and  Wemcrion  theories  of  tho 
origin  and  processes  of  geological  changes, 
and  closed  with  an  examination  of  the  pres- 
ent state  of  opinion  and  eridencos  cooouro- 
ing  the  ago  of  the  globe.  While  the  speaker 
regarded  tho  demooda  of  the  cnriior  gaolo- 
glsU  for  unlimited  time  for  the  formation 
of  tho  eartb's  strata  as  oxtnivuj^iuit,  be  was 
etpialljr  of  the  opinion  that  the  limitation* 
which  tlic  ph^HJcists  seek  to  impose  on  the 
duratiun  of  the  processes  need  to  be  revised. 
The  rate  of  degndatku  of  tbc  land  under 
otmogpbvrio  iuUucoces  is  capable  of  mcas* 
urotuent,  and  fi-ooi  this  it  iii  concluded  that 
the  geological  depo»ils,if  they  wvre  all  made 
at  tho  mo3t  rapid  rate  witnessod,  would  re- 
quire ssTenty-thme  milUiUH  of  yean ;  it  ut 
the  ftlowest  rate,  iA\  Imodred  and  eighty 
millions  of  years,  for  their  accumulation. 
But  it  may  be  oi  g^iod  that  all  kinds  of  ter- 


J 


* 


* 


I 
I 


138 


THE  POPULAR   SCIEXCS  UONTIILY. 


I 


rcstrinl  cnei^  arc  ^rowinfj  fo*-*!!*,  that  thv 
nifM  »rtire  dcnurJutiim  ttnw  m  progre?*  i* 
lc.>w  rf^nroun  tlmo  tlinl  of  bygtjne  Bgm,  and 
hcoi^e  that  tbc  Etnitifted  part  nf  thii  earth'p. 
iTii?il  may  have  lirim  put  loiretlier  In  ■  rnucb 
brirfcr  (>fu«»  of  tuop  Uian  ntudcni  ertnls 
might  Wad  ue  to  BUppoK.  But  do  oooflrtna- 
tirm  nf  itiix  ar(;innmt  cnn  bt  gntlKinvl  fmni 
(be  ro«b5.  \S'e  cau  mv  no  proof  uor  nqt 
evidtnoe  that  sit;3;est5  thut  on  the  whole  the 
rate  of  wiLfte  4tld  eodiiiictiUtJuQ  wttii  more 
npid  diiriuj;  MvwHntio  and  PahDomia  timm 
thftn  it  u  to-dny.  A  vet  further  and  tm. 
praasiTe  botty  of  rvi«loupe  \i  fui-ni;*bed  by 
the  miee««wive  nK*e«  of  plKnts  urn)  aittmiilp 
which  hiiTC  lireii  upon  the  earth  and  hare 
laft  their  runnliu  nenled  up  wilhin  11k  rocky 
cru«t  We  have  no  data,  as  to  Uic  rate  nf 
thU  erobtitoti.  butonl}'  tb«negnttre  eHdcDoe 
that  it  bun  mnrle  no  vUfblo  progrMl  sineo 
mail  befnn  to  u1>scrve  niid  record.  Aud 
wbcti  we  look  bertioil  the  nnrrower  range  of 
human  hlstorr  at  tlic  remaloa  preserved  in 
even  the  mrMi  recent  genlngtcal  ntnta,  wo 
enroiintw  the  most  impre^wve  proafM  of  Oie 
pcwi«leiicc  of  i^pccUJc  fortiut.  After  careful 
reflectina  on  the  sabjcct,  the  BpMl(«r  af- 
firmed thai  the  g«olo^c«l  record  fumlsfies 
a  roaM  nf  evlilenee  which  do  argirnicmts 
drawn  fi-om  other  ilepartments  of  Nature 
CMi  erplain  away,  and  witich  can  not  be 
?■'  tnitTprcted  ure  with  an  alloW' 

a  I  r  [tiui-'h  beyond  ibo  Darmw  Utn- 

ll0  which  roeent  phytJcnl  «(>oculaiit)«i  woald 
aMoeJe. 

CU^  rVonat  KlllHuJar«)  urf  Ito  In* 

babltantH. — f 'lairat  "T  the  temperate  region 
nf  Mortnt  Kilimiwjarn.  according  tn  Dr.  W. 
L  Abtiolt,  rit«nda  a  ditituicD  of  about  sixty 
miles,  and  U  Inbabiliut  by  a  pnptilatloii  of 
eixty  tho<i?and.  At  uo  (Kilut  doea  thu  cultl- 
VBtirid  ciiprt'l  liiwci'  thau  three  tbutixand 
fw-t,  nttd  tmwln-nj  nbovu  Svi*  tbriUAAiid  foitr 
iiundrrd  fwi.  Till?,  nairrjw  t<me  is  from  two 
to  four  ur  IS  ve  mllM  wlda  It  la  dlridod  into 
fonw  thirty  tibitoe,  cscli  pytmnivA  by  a  nim« 
or  Vim  tndet>rndent  Kultan,  and  Ri^iarttod 
front  it*  nelchborB  by  a  atrip  of  wiidcniMa 


im  in 
I,  th^ 

'M 


MUiari,  19  a  f^yvml  liieiid  nf  tbo 
Kiimba^  tba  chief  uf  ICJIUiiina,  I0 
for  hi.*  buggioff  habitd.  which  amke  bim  in 
extremely  un[ilciwant  bo^t.  tn  Uu«hl, 
iitultaii  Uondora  has  hud  mnrti  lntor<wit 
with  strangers  than  any  other  chief,  and 
ncvumulaled  European  ouio^itlc*  uf 
itnoginable  dneriptiott — tojr  •team-«)0aM,' 
clocks,  guttv  uf  inattT  pattern*,  fftiiKoacopMt 
sewing  mnrhineit,  cnmlnr  hrfmela,  hooka, 
unifomuL  Cena,  the  ^l(*o  uf  Kiboaho,  b 
the  must  jiowerftil  cbit-f  «n  the  motistallt, 
and  seems  to  bold  his  own.  wlih  all  tbe  atliM' 
state*  allied  against  hlin.  fie  l«  rer^  Maadly 
toward  Kiiropeana^  and  ia  liberaJ  In  hi* 
enl0  of  cattle,  etj;.,  to  (hooo  favored  vidli 
He  has  ooitstraoted  a  larp:  serica  of 
ground  passagea  or  f^Ilerica  h«gteii& 
botna.  or  vtockades.  Tlie  hiit»  are  a; 
in  a  circle,  and  a  stopitig  ^hoft  loads  dowa 
from  Uie  floor  of  each  hut.  Prom  tlti«  maLo 
galliTy  anoLlier  nm»  n(f  to  npcn  out  upon  a 
bill-side  oerernl  fatjndrod  jninlii  distant  B; 
means  of  this  arrangetnent  bu  wim 
cattle  would  be  able  (0  escape  In  c«M 
surprise  or  fuddcB  attack.  Two  hi 
warriors  k«<ep  nightly  ganrd  around 
bouMC.  Uuuy  women  of  kUndara'a  har«B 
would  bo  bcmuLiM  In  any  couiitzy,  In  a|ilt«  oL 
their  dark  skins. 


knL     B; 

huDdHH 
tnd  uH 


Praf.  Le  Conte  «o  tt«  Orljtla  afl 
Falls, — Explaining  bit)  views  of  (he  ori 
Ifiagiim  Falli  at  the  excursion  of  th>  . 
loan  Aflwdation  to  that  pbim,  Prtif   Jti 
Le  Gonte  aaid  that,  an  tbe  Ice^hect 
pu-thed  slowly  backward  after  tbe  eanaln 
nf  tlM?  OlaiHal  period,  the  flrvl  nf  lb*  1 
to   be   uncovered    wns  Luke   Kriu.     **  AfUt 
that  the  Ice  was  pushed  back  froai  tbaj 
Uke«.     \Vbeu  Lake  Ontario  was 
the  ice  wa>  dtilt  upon  the  Ht  I<«li 
and  the  lake  hod  no  nutlet  In  ihnl  1 
it  ban  at  present.    It  wop  fur  thU  paoMte  t 
ibff  waters  of  tbe  lake  ruw  to  «ucti  »  tioi|b^ 
and  formed  tb«  In>^uoi«  beach  whictt  I 
aloni;  the  lake  to  Rochester  ia  what  1 
lu  ihii  Hidpt  Itnuil.      I 
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X  l«  tni  its  wiT  year  «fi*r  yoat,  cenlurt 
cMiiiirr,  milleuatuiD  ftficf  uiiUeiuUiim. 
\  llie  waten  of  I^c  Ontario  bcgm  10  lub- 
I^Ow  li«t(lit  of  \he  Falb  bwraaied.    The 
I  of  rock  in  NU};ftra  IttneclODe,  • 
,  bdt  t)«nefttli  it  in  a  «tratiiDa  of  KUg- 
kJihaliL    It  i»  tbe  slow  aniivrtntaing  nf  thb 
I  tlul  cauuM  the  Nlaguv  UiumIool*  rock 
bl«»k  «ff  fmn  year  to  Tear  uirl  the  FalU 
Ircoadtk    H'-iw  looi;  it  bu  taken  the  Falls 
[go  liask  from  Leniaton  I  do  not  know, 
r  are  ^otaf;  now  at  the  rate  of  three  or 
■r  fi!*t  a  yoar.     At  thai  rate  Boin«  tea  or 
twelve  tJioiutaftd  jaan  would  hare  done  ibo 
fk.     Tho  knroct  oiciinataa  are  frvto  MTcn 
'  eight  thoiuand  ;eua.     J  for  mr  part  am 
I  to  farijT  the  higher  estimate.     Well, 
r  are  alill  ^in^  backward.    What  wiQ  be 
I  rMult  f     Tbo,T  nay  fn  back  to  thft 
dt  klifl  Xiagara  limeolano  is  growinf; 
>»'!  thicker,  aixl  mar  (iniilly  axteiu) 
\  Ote  bottom  (if  the  fall.     In  tliat  caw  the 
witoltl  not  brfiak  ofT,  hut  woold  wear 
uy  and  farm  a  npi<lf.     In  aav  ciue,  if  the 
t  abould  recede  tt>  Lake  Erie,  at  the  pre»- 
l  rale  It  wonld  tiikn  at  Iciut  twcntj  thou- 
»d  yean,  and,  of  coutm,  we  ran  not  be 
wy  atraogly  {ictaaoalty  iateredled." 

OuN  af  SiMlakiMi  u4  BuudlM  ftr 
It*— The  indadng  cann  of  aeosdolawBia,  ac- 
CMmUag  ba  the  ftudie^  of  Dr.  Ilnrbert  Dam- 
tit  a  RMKlMnlrat  irriuiit^ti  of  the  walU 
1  dtw  to  contnet  of  parts  not 
i  apporitlou  witii  one  another.  The 
t  uT  thi(>  is  to  |)n}duce  r«flex  Btimalacion 
VoBJUag  ooiter  b  the  medulla  and 
tl^  a  aulMuute  gastiitis:  diininbibed 
il-m;^;  to  tlie  b«ad  and  neck  (as  seen 
<  Kitraifrdinary  pallor  of  (he  face);  and 
f|iaUubnOt<o  of  cerebral  (-irt-ulnllou,  nsult- 
[la  a  r*«^faJ  nt-iTo  Ktiirvmioti,  which  \t 
M*^'  'nc\u-  "(  ficjin»I(;ir  Inten?!- 

Ti  '  ^'Mili)    for  olinical  purpoM.-^ 

Qp  aU  OBMM  into  ttiiee  ditl-ionB,  occunl. 
I  bMd  aimptuiuM  or  Kairtric  iymptonu 
b1;  prvtlotnloatei,  or  bead   and  gastric 
I  are  mtnblncd  In  nearly  equal  de- 
(nitail  ca»ea).      The    author    treats 
of  t)i«  firtt  KToap  with  ciicmit«,  fol- 
bj  aurra    Mxlatites,    and  tkon  with 
t"  inaiitrd    eplrito       In 

t^  .'u>ip   Uh   ndiiiiiitdtivn 

water  aa  an  eaiwtic,  f<illr>wcd  by  pro- 


acriptiong  for  allAnDir  gastric  Irrilahilily. 
For  the  uibced  ca»c9  Hctda  and  comp(iui)>l 
tincture  of  cardamonin  or  nitronitrrintic  add 
duiing  the  day,  with  a  pUl  of  cnlomd,  cnlo- 
cynth,  and  byoscyaiuiM  at  tM><]iiiite,  have 
been  fniind  efficient  Tbriie  mnthodf*  of 
treatment  apply  aolely  to  large  oecan  «1eam> 
era,  on  wfaidi  ttta  poKsen^eni  remain  a  week 
or  more.  In  tho  cam  of  short  tripis  on  email 
TeNels,  b  which  tbe  mottoos  are  different^  the 
aathor  to  sure  that  wc  hare  no  dnig  or  com- 
binatloD  of  dmga  thai  will  act  as  a  panacea, 

Bloloirlnl  Trafhlnj;  In  AHrrlrao  €ol- 
UffK — RcTiowing  the  prMent  condition  of 
lnQh)^cal  teaebiog  In  tbu  cuUc;^  of  ttio 
United  Status,  Fruf.  Julm  A.  Campbell  re- 
marks that  we  bare  now  advanced  to  a  fitafte 
wfaero  we  can  nn  longer  expect  much  bio- 
logical n»c»rch  to  lie  done  by  prirate  per. 
aon*.  and  mu*t  look  Inri^ly  to  tbe  oollegoa 
for  work  of  a  pitrt'ly  »rletitit1c  uHarnct^r. 
Many  problems  arc  pecidinr  to  the  countt?, 
ariHing  onl  of  the  chariiter  of  Ita  flora  and 
fauna;  while,  on  tho  other  hand,  certain 
kinds  of  work  Qnd  ui  lliis  countiy  more  fa- 
Torablo  cooditjooii  than  prevail  elsewhere. 
Much  in  still  to  bo  done  in  pnrcly  deacrtptnttj 
work.  TItere  are  muny  regioiu  to  be 
plored  iH'foro  we  will  know  the  entire  floni' 
and  fauna  of  tlui  Cnited  Huies,  and  onr 
knowUiilpe  of  the  life  hi«Uirie&,  c?peeially  of 
the  lotrer  vef;etuble  forms,  is  in  a  peculiarly 
nnsfttL'sfactory  condition.  Co-operation  among 
InTdAtlgalors  \a  e»pcctalty  nMciiaary  if  the 
beet  results  to  the  Imllridual  are  to  be 
rcat^od ;  while  apedalUatlon  of  research  la 
equally  impcraLivo  fur  tlie  bc«t  Intereala  of 
BcieooD.  At  preMnt,  in  thi«  country,  these 
two  poini*  ar«  not  equally  guarded,  for  we 
do  not  And  auificient  efTmirf  made  to  resint 
tbe  iiamiwing  tendency  of  _  iipQelaliratltnL 
I'rof.  C  0.  Whitman  has  pointed  oot  tlie 
neceflrity  for  orf^anixation  among  invettUga- 
torrt,  and  aa  a  result  of  his  cffuru  there  ia  a 
much  more  wide-spread  appreciatlfHi  of  thla 
ncve«^ty  than  erer  before.  There  bare  been 
advanced  lecture  courses  and  courses  aod| 
0>M(|Knitire  Ktudica  in  ciirmit  literature 
Ji)lm9  Elupkiui  Uulrervtty  ever  since  Ita 
fuimda^on.  In  but  few  other  iruditutirma  do 
the  cuialoffins  contain  any  avcouots  of  Bucth 
work.  Kut  the  present  tndioationii  are  hope- 
ful.    The  necceaity  for  tbe  wurk  i«  cumin^ 
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lo  be  gcncr&ll^  (ell,  Mid  tbe  means  to  do  it 
will  ftMuredly  follow.  The  oollcgca  teera  to 
be  Atna.fl,  Um  little  Ut  advttuce  the  aum  of 
knoirlodg*'  ia  the  ilirrctton  of  bialugy.  Fow 
of  tbcni  are  eqtiipitcd  fur  rm^oirb ;  aoJ  ia 
A  Ur^  pro|M>rtion  of  tlium  llif>  profc«»or»  of 
biologj  are  bauiJicapptnl  hy  bovlotj;  mher  work 
to  do  not  coQuectcd  with  tlicir  dopu'Ciocut. 

Tk«  Hm«  Sponge  of  u  ilasUa  F«rtsL 

— tn  the  ioterior  plateaa  of  the  OordiUeraa 
ud  Sl  Eliikfl  rcgionfl  nf  Ahuikft,  according  to 
Mr.  C,  W.  Hb^'um,  etirfacc  •Icgradatiua  U 
Kreotlj'  rolnrded  hj  the  hixuriant  growth  of 
moM,  which  ooven  praueioillr  the  enUre  box- 
face  of  the  oiuntry.  The  aimnal  precipiia- 
liaa  ia  lArp>1y  cnntincd  tu  the  wiutcr  months, 
and  tli«  wntur  from  the  melting  aoow  in  held 
bjr  tbn  ^p')ngl^-llk«  mos^  which  recaalnj  utu- 
rAtod  thniuffhout  the  fhorl  hut  hot  and  dry 
sanimer.  Ttiim,  witli  a  rainfall  whirh  in 
lower  latitude*  would  conditioa  on  arid  re- 
gion, ft  targe  part  of  the  surface  ia  Hwampjr, 
quite  irroBpwtive  of  elope — that  in,  wheravor 
the  DDotcriBl  (»mp(>ning  it  ia  Huffldeutly  oom- 
pael  to  beooiiw  impeirious  lo  water  on  frect- 
iog.  Oa  Bt-count  of  this  atow  vdA  Imperfect 
imrfnco  drainage,  the  »Iop«s  or*  tiot  out  Into 
the  rartnna  and  arroyu  so  eharactarbtie  of 
arid  rogiotM. 

Oregnplir  of  tbe  Uout  8t.  Dlu  Be 

gton. — Knim  the  riciiiitr  of  Frazer  ItiTcr,  lo 
aouthern  Britti'h  Oiliimbiu,  saj-a  Mr.  C.  W. 
Uajes,  to  bis  Eipedition  through  the  Yukoo 
DUtrkt,  the  WHlem  mabland  rouge  of  the 
Oordnicno  mounULin  fy^tom  fullon  a  the  oout 
toward  lite  northweit  aa  for  aa  tho  heod  of 
LjtiD  CtuuU.  Here  it  beooiues  an  intorlor 
ruigo,  whit*  to  the  wcHtward  iu  plaoe  next 
Um  ooapt  fai  token  b;  the  Ht.  EOu  range 
The  aonthen  Alaskan  ooaat  tsuantahn  fonn 
a  broad  nleraCod  hvU  with  many  K9Ut«red 
peakif,  of  which  nooo  perha)M  have  on  alti- 
tude of  more  thnn  rit-hl  thouwind  or  oioe 
lbo4iMiiiil  feet,  while  ilicrt  U  no  domhiant 
ohaht.  The  DrmttiwcBti'ni  (njot  of  \\iv  range 
rlacs  aliniptlir  frodi  tlie  watnra  of  the  luhtod 
pamago,  fonniog  a  mggod  harrier  to  Ut*  Ic- 
t«rior,  A  few  riren  faavu  iiil  tfaoirokanDob 
tlinmgh  ill*  range,  and  It  b  penolratad  vary. 
■i'c   y  by  uturwriMU dtep iUtrilK.  Krvtn 

U  J.>-nn  Canal  Dortlrwoitwvd  the 

ntiigg   a«vniaMe»    hi  altltuda   and   prohably 


»dr>ed     _ 

wluhifl 
and  a^l 


spreadB  out  and  merges  in  ifao  broken  pUt«M 
whiuh  occopioa  the  coston  port  of  Wkhe 
River  ba«lQ.  Tbe  eloraiion  of  the  UUcrin 
platran,  where  it  [■  croaaed  In  patnhift  fnnn 
tbe  Taku  to  t^kfl  AhklflO,  b  about  fit* 
thousand  fi*l  above  ^en-lfTei  Fnim  this 
point  it  dwcende  _  'sunX  thir  oncth- 

west.    Routhwen*'  'iio  eamo plateau 

oxtv&da  with  gradudlly  iooroaBlne  altitude  l« 
tbe  baco  of  tbe  St.  EUuk  Moantatoa.  It  bi 
only  in  a  geneml  wajr,  however,  tliai  t^«M 
areaa  a»  to  be  regarded  as  plaiicaBi.  Wtifs 
oMuddercd  in  dvtail,  the  aurfaoe  I*  aitreairl v 
niugh  and  broken.  Tbe  river  vmUe^  be 
from  two  tliouaand  lo  twentj-Qve  huodrwl 
feot  below  tbe  gtinfral  plateau  W\t\, 
brood  ami  rounded  dome-like  aummiw  and 
few  aborp  peaks  rbc  from  acTen  bumind 
twclire  hundred  feoi  alioTp  It;  bat 
appear  to  be  no  wdl-dcfioed  ridge*  ar 
cluiiui  nf  peaks.  For  aboot  ane  bondred 
and  fifty  milea  aouthneitt  of  twikkrk  the  ood- 
tuorv  are  generallj'  emooth  aoil  Oowing,  Md 
the  nrfaco,  except  in  the  glaciated  poeilaa 
of  the  region,  ftbowa  the  effocl  of  loag-coo- 
tinned  ezposare  to  the  actioo  of  «ab«f«vJ 
agradtm. 

Thr  Cfolaglcal  CallectlH  •t  Ut  K*- 
UmuI  HlMBau — In  tho  arraogamcot  of  l2w 
geolof^eal  cotlcetioDa  of  Uie  United  Aalet 
National  Muaeum,  aa  doMxibcd  in  Carafttf 
George  F.  McrriU'a  Uand-book,  the  nnbi 
of  tbe  specialist  of  (acilJtiH  for  atadj, 
tbww  uf  the  public,  Id  whom  K  la  deaired 
arouse  an  intiTcst  tu  naUtral  pbafkorai 
hare  Iwlh  bwo  cou'ulted.  Ad  ethibil 
19  Kt  up  of  aerlca  artiutged  and  labelHl 
the  gcDcral  publlo,  and  aoce^blo  at  ; 
name  time  to  the  Ktadcnt  and  aperiali«t, 
a  vtwly  aerioa  it  etorad  away  la 
Thii  cihibitioD  Miles  b  IraoSad 
occordiitg  to  the  plan  glno  by  Prot 
io  the  labwt  edition  of  hla  laxi-l 
gcolt^ ;  conforming  to  Ur.  Otwda** 
Uoo  that  a  muMum  abuuld  fxnilsi  of 
lection  of  iabela  ItlaitruUHt  hr  Apodoi 
curator  baa  atrlrco  "  to  build  up  the 
tion  ftiat  en  the  plan  nf  a  profi 
Ualed  text-book,  iQ  whirb  ' 
UtamaclrM  form  Uin  illu»: 
teil  ' 
baa  t 
account  of  iu  Uraut;,  nunijy  or  mii 
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inteoded    to   llliulrftte   luxnc   ipvcUl 

forms  a  part  of  A  iD<ir«  ur  Icaa  ei- 

I  wiiw  t^ntlint:  toward  ttw  elacidntion 

( twik'a  Btmctiins  mi*l  biftorr.     In  tho 

';i;  Geogtnphv ,  (or  imtance, 

1  riKtnU  Bre  duvotini  to  the 

»tiau  of  the  nwterials  of  the  nrtti's 

to  djnunlcKl  ud   phjnojBnvpliic*! 

XdkTi  including  Ibe   action    of    vftrioiid 

■ide»— beat,  compreMion,  tetu>ioQ,  fnict- 

klr,  WBt«r.  ice,  lifr,  eW. ;  to  struotunU 

tlo^.  or  thff  architecture  of  tho  ranb'a 

•«  —  including  atruUficuUun   and  iid   ac- 

Dta,  j<UDl£,  iocliiintioR,  8trilct\dip, 

dTeetP,  aad  veliu;    and   to   i^trati- 

bplilciil  or  tiiHtorii-jil  g>y>lc>gT.     Thn  itectinn 

iikononiii'  <A*nlr))^v  is  arrangi^l  in  a  dimi- 

\  niaiuicr  for  tllattration  bj  qwdoiHU  of 

lldbig  and   omaxnenlal   »UiaM,  ons,  and 

r  QMfol  ninctml  •obflUmoait,         * 

lcUUr«  Valie  tf  KiId  and  irrticttltB. 
[  y«nwiv  retnarks,  tn  bis  report  of  (hi- 
I  of  yte«fti7,th4tthemiinn«r  in  which 
I  witftr  of  the  lUnoflpberv  becomes  arail- 
tl« — r«iu — ii  not  the  most  fotiflfactory. 
I  of  iti  irregubLrity,  and  on  nc- 
Bt  of  ha  datrimmtal  action  in  pacl^ing 
{VOund  and  tnipeding  perooliition.  A 
ul  of  what  would  b«  carried  off 
□d  drainage  la  tliuj  changed 
facr^ralna^  waterc.  At  the  eame 
Unitf,  bjr  thia  compacting  the  soil,  caplllaix 
icUon  b  hwiMMd.  and  erapontitjn  thereb;r 
■rf*ff**^  Water  DiiuiBe<^ni«it.  or  forest 
Dt  a«  a  pait  of  It,  mny  be  profitably 
I  bt  cvuuectiou  with  tiiia  ftubjt;cL  TLe 
r  tediiMM  or  prevents  the  injurious 
I  aetioD  of  tbe  nUn,  and  act*  aa  a 
alatar  of  walcr'flow.  HithRftn  water  man* 
nt  hi  rainy  districtfl  haa  mainly  csm* 
I  Itcelf  wilb  ^(-*tUng  rid  of  the  water  aa 
■t  a«  pmHthJB,  instead  of  making  It  do 
dcv  during  its  temporary  aT&llabitity  by 
Lof  proper  soil  management,  horizontal 
^  and  iwiYuha — dminage  and  irHga- 
rotnbln«d.  It  seems  to  bare 
'Anij  orerlookcl  tliat  irrlgnttoo, 
I  bets  coaiJdared  only  fur  arid  and 
rvgiofw,  can  be  applied  for  plant 
tfun  In  HtU-watere'l  regions  with  kc\\im\ 
ud  pmfit,  If  combined  with  proper 
fjtlou  Hul  foraat  managcmenL 
S  P«»e  ibe  «aj  Ikir  a  better  niUiiatloa  of 


irnter-flUppUeit  in  Ihu  Eastern  Btatea  lecnu 
u  niiich  ■  pntjicr  (uncd<Mi  of  the  Dopart- 
tncnt  of  Agricatture  ait  the  d«T«Jopn)ent 
of  irrigatlno  Bystems  hi  tho  Wc«tcm  StatM  ; 
and  a  comprehmiiivi>  mlleirtinn  of  water  nta- 
tt5tlc9  and  forestry  stdtinticK  with  reference  to 
tbrir  mutual  relation  seema  to  be  a  desirable 
la^k. 

The  PokUe  Scboal  and  tbe  I'nlrenllr. 

— Tbe  policy  adopted  sereral  ycora  ago  by 
the  TJntvereity  of  Miehigan,  of  ailmitting 
gradimtca  of  the  publiu  vcbtrulit  of  thu  State 
wlUiout  examinalkin,  U  nrpnjst'utcd  by  the 
rnireraity  Record  as  working  hcIL  Tlie 
faculty  fe^l  tJiat,  whatever  may  be  ihw  dtrfucts 
of  tlie  diploma  -iratiun,  there  are  ^tai  that 
more  than  counterbalance  them.  The  princi- 
pal gain  has  been  in  atreDgtbeiilng  the  bund 
buta*oeD  the  unirerelty  and  the  high  Bchools. 
Experience  goca  to  ehow  that  Tolontary  Ini- 
tiative of  the  uairersity  and  the  schoob  can 
make  good  to  a  pcreal  degree  the  tack  of  an 
authoritative  Sute  surveillance  uf  public  In- 
BtnictitiQ.  In  many  ways  the  univerMty  baa 
heva  ottle  to  eitert  a  salutary  iatlucnco  upon 
tlic  schools,  wliilt;  it!)  own  position  before 
the  people  of  the  State  baa  been  very  great, 
ly  etrongthencd  by  the  ayntcm;  and  this 
baa  been  done  uithoul  lowering  tho  standard 
of  scliolarship, 

Crmpblte  aad  Lead-prnclU. — Tbe  ai^ 
cicnta  were  ant  acquainted  with  any  rval 
drawing  lead.  Thu  first  drawings  resembling 
thojie  made  with  a  pencil  appeared  in  the 
later  middle  agw.  SiWer-pencil  drawtngH  by 
Van  Eyck  and  Memlink  are  spoken  of ;  the 
portrait  of  Pctrorch'a  Laura  woa  made  by  a 
contemporary  in  a  similar  style;  and  Michael 
Angdo  eomotimcc  drew  with  penciU  that 
seem  to  have  been  made  of  a  compound  of 
lead  and  dn.  These  were  excepUmu  to  the 
general  rule.  Pens,  crayons,  and  ted  chalk 
held  tho  place  among  arti.iu  and  in  general 
use  now  oecupicd  by  the  pencil.  Tho  famooB 
graphite  beds  of  Borrowdalo,  In  Cumber- 
laud,  wore  discovored  during  the  reign  of 
Quecu  Elizabctli  in  England,  and  with  them 
the  mntcrial  which  was  destined  10  stimulate 
tbe  rapid  development  uf  the  pencil  indua- 
iry.  Our  k-ad-pencil  is  really  a  graphite  pen- 
cil. The  pencils  made  in  England  then  were 
quite  differsnc  frwn  the  producta  of  the  pi-ee- 
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oot  manufacture.  Tfie  graphite  naa  uawed 
into  small  sticEcK  urnl  Ibuse  were  lucJusetJ  iu 
wood.  Ttie  riiinberlond  {jeoctl  wu  regarded 
till  alwat  the  )]«giDotag  of  our  cemurf  u 
ututirp&MOd,  diritinguUhed  lij  no  extraordi- 
nary BoftDCM  and  dellciK;  in  the  drawing, 
and  was  estremcl;  cobUj'.  Onlj  the  best  and 
put«iii  mau-rial  being  ueed,  tliU  was  cihaiuiu 
ed  In  a  relaitrely  abort  time,  vithoat  any  new 
aourvc  being  dlscoTered.  At  laatt  manufaci- 
urera  began  to  pulrcrize  the  waste  and  to 
oiU  it  with  other  materials,  to  prese  the  moM 
into  bard  cakes  and  saw  It  up  In  the  olJ  wa/, 
without  getting  a  iwuctl  iu  any  way  compar- 
able with  [lio  olil  (.'uiuljerlniid  bntnd.  Nl'w 
boda  of  grapbite  were,  however.  di»ooTer«d 
in  Bohuiun,  the  product  of  which  was  etill 
far  inferior  to  that  uC  Barrowtlale.  After 
aoine  time  tlte  art  wa»  leamud  of  purifying 
the  Bohemian  gnipliito  b>  a  careful  cbemicaL 
prooBW ;  and  toward  the  end  of  the  la^t  ccntr 
ury  the  happy  ihnught  occtinxjd  al  once  to  a 
FrcQcb  and  a  German  mauufacturur  uf  lull- 
ing purified  graphite,  Hncly  ground,  with 
moistened  clay.  Tbc  Inrontlon  was  uijcful  in 
throe  ways :  by  reducing  the  cost  of  Uie  pen- 
ta\A  without  impairiug  their  qtuilitj  ;  by  luak- 
ing  it  pus^ible,  tliruu(:b  variuliuiid  in  the  jim- 
portkma  of  the  ingredients,  to  give  the  pen- 
oUa  different  degrees  of  harilncw;  and  by 
aimplifyini;  the  mantifncture,  ho  that  peauils 
becaiuti  cheap  and  within  thv  reach  of  aJl, 

KatlTC  TypMla  AbyBalaliu— rrnToUng  bi 
Abyiwinia,  M.  Jules  Borelli  wiis  must  struck 
with  the  multiplicity  of  tbe  native  types,  and, 
in  fact,  with  the  entire  abgionce  of  a  pure 
type.  Thus,  it  BocQiod  imfxw&iblc  to  find  a 
regular  Abygeiniiin  ty]H)  at  ^^hoa.  This  !a 
poMibly  accuunu-it  fur  by  the  fact  that  fuur 
fifths  of  the  people  at  leant  arc  the  fton«  of 
slaves  of  various  origins.  The  mhu  of  the 
daughtont  of  noblcH,  who  pri'tcTid  to  l>e  of 
the  pnre  ratie,  ore  nio»t  freiiueatly  graudsona 
of  alavw.  In  many  jiluci-n  vloilw.  anil  arti- 
cles of  filver  were  found,  heiiniig  designs 
tlut  pointed  to  an  Oriental  origin,  which 
seemed  to  indicate  that,  long  before  the  rise 
of  Ifthim,  southern  Arabia  waa  occupied  by 
Persiaim.  Thc«e  wore  tlie  firtit  Asiatic  raoe;) 
which,  paesinj;  th«  Ited  t^ea,  drove  back  be. 
fore  ihem  the  bUck  r«c«a,  while  they  min- 
gled with  them,  forming  tfaooe  innumerable 
varieties  which  now  make  a  dasaificadan  of 


native  typea  impossible;  The  mnlUplicity  of 
languBgea  opokon  in  these  regions  b  another 
cooaaqottDoe  of  these  invaaions  and  dosainga. 

ClachU  HoralKM  la  IlltioU  aad  UAU 

ua< — In  a  paper  on  the  Glacial  Pbenooiena 
of  Northeastern  lUinoll  and  Northern  In- 
diana, 31r.  Frank  Lorerett  de«cxib«a  the  mo- 
raines as  terminal  to  ibe  tec,  but  not  to  the 
drift-covered  areas  of  thoee  States,  tour 
proof!)  of  advance  in  the  production  of  Inter 
moraincfl  are  cited :  Buried  soils  in  «i/u  be- 
tween till  sheets;  changes  In  tlie  dEroction 
of  flow  OS  Hbown  by  strte;  dmngc  in  the 
form  of  the  ioe  lobe,  as  indicated  by  the  dis- 
tribution of  the  morainic  b<*1td  and  the  ahift- 
ings  of  the  re-i;ntraot  and  lobate  portioiu; 
and  evidence  of  push  or  advance  fuond  in 
the  moraine  itoelf.  The  number  of  distinct 
moraines  varies  because  of  partial  ooaleaomoB 
or  local  obliteration  of  portioos  of  certain 
morainea  by  lati^r  advanoeR.  For  this  reaiton 
correlation  is  dilEcults  Ande  from  this,  there 
Ss  on  inorcduie  in  complexity  In  passing  from 
older  to  newer  moraines. 
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The    Sl«u   Daad-haBBer.— A   t 

study  has  tiecn  publiiih^ii  hy  Mr.  J.  D.  Mc- 
Guint,  of  Kllicott  City,  Ud.,  of  the  irtane 
hand-hammer,  which  he  liclieves  was  proba* 
bly  the  tool  upon  which  racen  living  in  the 
stone  age  relied  more  than  upon  any  other 
object  to  fashion  other  stoao  implemeMs. 
There  U  no  implement,  he  Mys,  more  OOID* 
Rioo  among  the  relics  of  the  stone  age,  nooe 
the  uses  of  which  have  been  less  disousaed 
by  arohcologiats,  and  none  more  deserving 
of  thorough  discusdian.  The  obje<ct8  aeem 
to  be  comprised  in  three  types:  First,  a  flat- 
tened or  oUung  ollipi^id,  having  a  pit  on  one 
or  both  sides,  the  pits  being  probably  In- 
t^aided  aa  tingcr-bolds  k>  relieve  t!te  index- 
linger  from  thu  constant  jar  occasioned  bj 
ciulckly  repeated  btaws  on  a  hard  surface. 
The  periphery  uf  thiii«  will  often  be  fo< 
<jutte  smooth,  at  otht>r  times  rongh,  ao 
iog  as  it  has  been  last  used  as  a  hammer  or 
as  a  rutilier  ;  for,  besides  using  the  hamtn«r 
to  peck  hU  Axe  or  celt  into  shape,  he  after- 
ward polished  his  implement  with  iL  Often 
one  or  both  of  the  flatu^ned  aides  show  the 
effect  of  mbbiog.  A  second  type  is  tlut 
spherical  implement,  slightly  flotlcnnl  at  the 
poles,  shonlng  a  hollered  and  commonly 
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NOTES 
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■face.     Tlicse   two  typea  may  Iw 

(Itretl  couuiioD  all  orei-  ttc  wuHd.    Tba 

'ihJpf!  irpe  in  llie  grooreil  hntnnier,  iif  lUo  use 

and  distrilmtion  nf  which  lUUe  U  kunwu.    It 

WM  ftvidcntly  intended  for  hafting,  And  tlmt 

•cwld  inu^foru  with  lb)  lue  lu  a  rubber.    AU 

llim  t.vi'Cx  vary  grofttly  in   dunenatonH,  liul, 

BS  ■  nitu,  the  first  two  are  of  a  sine  ?u!uiblv 

ftir  liiiti<)-use  for  buQiDering  aail  formbliiDg. 

With  Oii'Mi  bftmntera  Uic  auitior  l^cUerc^  Uiat 

other  ImplemenU  vere  dreaMd  by  peclciiig. 

I_    Bttd  mpcrficlal  trffeebi  were  prwlueed  wliiuh 

H>  bavt  but  tiijcn  olhcmiMftccoimUd  for,  or  cren 

^Hvmark^d.     [I(«  fanher  goea  uti  lu  maiuliuu 

^Blhflt  thoT  liad  a  mudi  niore  cxknaive  asu 

1^^  than  ba«  heea  contecipltited,  and  that  maiiy 

of  tl((>  C^viilian  and  tbi  aOctent  Greek  woHa 

of  vt  were  pr^karal  and  dreued  with  them. 


rBriDS§  Fratire  of  lb»  C«iUbfrlBSS  ■! 
BuuAul^ri  Eagiaodi— The  Mnncbeskr  ooat- 
Attld,  fittglaDd,  accordhig  to  an  artlde  In 
Chaabers'fl  JtMmil,  b  a  wat  of  |;rcat  acUv. 
ityand  adraticenieuL  UiffieulUcs  have  been 
encaantared  and  orercinnc  there,  and  deplfai 
kave  be«D  reached,  wbiob  are  tiut  thought  of 
•iMwbftr*  in  the  kingdom.  The  AfihuHi 
miiw  liu  Bt  a  depth  of  about  a  thuu- 
yarda  hclow  tlie  0urfac«.  It  ptveenlii 
tlHl  curionv  jihcuomcnon  of  tbe  Vwriag  pas«- 
Inc  donro  (n>at  oae  ccam  of  coal  to  anottier 
(■a  foitr  bnndred  yardi  geologioatly  higher. 
Thia  iff  oct-vionod  by  ibe  ocourrcDce  of  a  i-c 
varwd  finlt,  by  which  the  Beams  are  thrown 
into  thi«  vurlutu  pontioo  relative  to  one  an- 
olhar.  Tlie  natural  temperatui-c  at  the  bot> 
torn  «f  the  mhte,  64"  Fabr.,  U  much  lower 
Ihaa  tbe  tfacorctirel  toiopenture  calculated 
■poo  by  Uie  Royal  Coal  Goramiuion.  The 
baroOMttr  »tand»  three  tnohea  higher  tlian 
■tdwmface. 


I 
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Tb»  "TrFlcal  A»riuii"  Dlak— Ko- 
ttdng  mhI  crilieiaing  tbe  paper  of  N.  K. 
Toike  Dttiiea,  in  tfao  J<dy  uumber  of  tbo 
Uonlhly,  tm  Thir  Proper  Wet  for  Uot  Wcotli- 
«r,  (be  B-  '    '"I    H'lirgii^l   Juiu^ 

nal  eaya  i'  1  Anuncan  '  tukc* 

au  aarly  brvaifa»^  «beu  ho  Indulges  freely 
in  fniit,  and  never  oitiiu  a  lin>t  cotirac  of  (Mil- 
meal  and  R)ilk,  crai-kitd  wh«at«  or  huintny ; 
ihl*  b  followed  by  dry  toaat  or  buttered 
kwH,  an  OSS  and  a  little  oold  meat  or  froah 
Ail^  and  •  cup  ct(  eoff»e  swootaned  with  hq- 


gar,  not  faochnrine,  whitHi  ij  reAorved  fior 
the  diabelie.  lie  would  be  glad  of  cream  if 
it  can  be  tibtatiied.  Urn  dititicr  in  tlie  prin- 
cipal meal,  aadia  alwarii  taken  nenrtbe  mid- 
dle of  tfie  ilty.  Tills  i»  cotopoocd  of  eoup, 
three  nr  four  ouuooh  of  broiled  &»h,  rottft 
meat,  or  fowl,  from  four  to  Ax  viucos  of 
green  vegetables  (green  pca»,  groco  beonfl, 
Slewed  tiimipe,  oniony  squuh),  four  ouauBS 
of  potatoes  witli  lUL-al  gravy,  with  piiklea 
snd  jelly  ad  lift.  The  liuit  c«nirie,  the  npple, 
ciutard,  or  berry  pie  of  our  fnrefathera, 
doubtle^ui  does  not  deMrvc  all  the  abuao 
which  baa  been  heaped  upon  it  by  our 
Gngiii^h  couaiiu^eflpeciftlly  ntieo  It  id  light, 
witliuut  too  much  .shortening,  uud  wilh  a 
well-cookcii  bottom  yrueL  Tbe  Icial  meal, 
the  «upper,  is  taken  rnther  early  (a«  i!ioou  aa 
six  o'cloek),  and  i^  di-slgned  to  be  a  plain, 
light,  ntbtitantial  meal  uf  bread  and  butler 
or  tea-roU»,  a  UlUe  tlcwud  fruit  for  relish, 
and  one  or  two  cups  of  tea.  Tbe  *  average 
American '  seldom  eata  lunches." 


NOTES. 

Of  the  rilue  of  uthniMlogieal  rMearefa, 
in  one  directicm  it  leaat,  Dr.  Alexnnder  Btotv 
ali«tcr  eaya  that  if  wu  vhould  ever  rise  to 
tbe  poMeaelon  of  a  true  appre<^'iatJon  of  the 
influences  wbich  hiive  ufTcclvd  iniinkind  In 
the  pu.'^t,  with  puch  u  knitwle^l^'e  we  Mhoidd 
be  uMu  to  advancu  Id  tbnt  practiral  branch 
of  anthropology,  the  science  of  «.'diirfttiuu,  and 
to  moke  progress  in  trttiolojiy,  a  study  which 
does  for  the  coniiuiiDilv' wtiul  the  ncience  of 
education  duett  fur  ttie  individuuL 

Auoxo  tho  rcnultA  nf  the  receot  earth- 
quake in  Japan,  as  dcfieiibecl  by  Prof.  Mihie 
at  the  roectlug  of  the  BHti^h  Aasociution, 
were  the  depreeaioii  of  a  valley  of  altout 
ninet4<en  feet  and  for  a  di>>txirice  of  tliirty 
milefl,  thuA  forming  a  gr^at  gtwlogicai  fnulL, 
tad  the  cur>-liig  of  a  railway  Ihie  ninuing 
alOQg  to  embankment  and  bridge  in  the 
path  of  the  earthquake. 

Tub  inflnence  of  fo«]d  and  Burrouadioip) 
on  color  wax  illu>itrnmi  in  n  paper  at  the 
Uritb>b  A»Kicintion  by  Mr.  Ix  U.  i'oulton,  on 
the  colon  of  lepiduptcrumt  iorvoi  i^^vetal 
niombeni  of  a  large  brood  of  cuterpillars  of 
the  pepper  moth  were  exhibited  which  hod 
been  rt-aivd  under  difTereut  coD<litiun!t.  Thnse 
which  bad  been  conllucd  oiuijug  gitcu  IcavlM 
and  twigM  bi-came  grccu ;  thuM.*  which  had 
bad  black  and  broMu  twig>  tulnglcd  with 
Uietf  food  were  brown  or  biai  k  ;  ^  hilc!  othcni 
wliich  had  been  redr«>il  [imung  i.pil|s  of  white 
paper  bad  made  apatbilio  uiuiupt  to  li»itut«] 
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their  (oinnuinliafri'.  ExperimcnU  with  ArtiR- 
cial  oolora  ttlioisod  that  butii  bluo  and  red 
t«n<led  to  produce  a.  dark  ooIoriiUon,  wpe- 
ciolly  the  former;  while,  ittrnngelj  enough, 
(uicted  iwigj  did  not  prwluco  the  same  ef- 
f«.-l  n^  tho-ie  wlioM  tinta  were  nuluml.  Mr. 
I'oult'in  wiw  able  to  nbow  timt  the  sensory 
Ptiniidiis  priHluL-iiii;  the  change  did  not  act 
through  the  eye,  u  to  the  com  ot  the  chanio- 
looii,  Trtig,  and  Mile,  but  through  iho  ttkiti. 
U  ooiMibti,  morvover,  iii  the  furointion  of 
dcBnite  pifnncnt,  and  hence  ia  ttot  w  rapid 
03  in  ibo:<«  aoimjls.  It  is  possible  to  modify 
Che  LX>1i>r  of  a  cdlurjiilUr  only  once  or  twice 
la  it6  lifetime. 

Teh  past  yeir,  said  Dr.  Aloxuider  Mac- 
aliiitcr,  iu  the  antbni)>ulogic&l  addi-VHi^  at  tlie 
Brititili  A^itodntion,  had  nut  been  fertile  in 
di-'cnrci-ies  bearing  no  qne«tiontt  of  populur 
interest.  No  new  light  hud  been  shed  on  the 
dirlcneAi*  thai  cruhrouded  the  origin  of  man ; 
but  in  Uiiti  connei-tiun  Or.  Ixiiitit  RtibinMiii 
hivii,  from  a  sprien  of  ob-ierviitions  on  the 
preliciHilc  power  of  the  hands  of  chijijren  at 
birth,  arrived  at  the  .latnc  conclusion  which 
Mr,  Rol»ert  Ixiuih  Stfvcn-itjn  deduced  from 
the  Ejtiidy  of  hh  graiulfjither — iianiely,  thnt 
there  dtill  siiiTivecl  in  tlie  human  stnirture 
ami    Linbit  tnctn  of  our  probably  orborcjil 

Of  ono  bondred  and  three  memben  of 
the  Britbh  AoAOciaUoa  of  laH  year  who 
wore  anthropooietncally  examined  atCa.rdilT, 
leTetity-eight  were  men,  and  the  mnm  stjit- 
nr«  of  tlio  whole  was  pixty-eighi  inches, 
betnj;  one  inch  above  the  average  ataturc  of 
tb«  people  of  the  BrtUtili  IiUdh. 

The  third  report  of  the  eomaiittee  of 
the  British  AsHOciation  to  uminge  fur  the 
collection,  prcw^TvatioQ,  and  itytitematio  regiii- 
tratlon  uf  photographs  of  pohibi  of  fceolotfi- 
cal  iuterc^t  Mys  that,  while  the  photograph.^ 
collevlod  during  the  pii£t  two  years  aru  1c-m 
in  ntiraber  than  thcwv  of  the  previoii>>  [)iTitd, 
a  gr»-'ntcr  proportion  are  of  high  scientilk-  in- 
tercut and  illustrate  fcatnreit  of  real  genlngi> 
col  iuiportauco.  But  consldemble  work  is 
yclreiiiui-ed  to  be  (lone  towani  thn  eouijilf- 
tioD  of  a  schune  fur  the  full  illusti'utiuu  uf 
the  geological  features  of  the  United  King- 
dom. 

A  FOELiuiNABY  Bccount  wa»  read  in  the 
firitiii<b  Asa&^iatioa  by  Dr.  Etuchan  of  oceanic 
ciiTaUtion  aa  deduced  from  the  Cliallenger 
obserTBlIcms.  The  authur  wan  iiinvMR-ed  Uiat 
B  thorough  Imowledgo  of  the  pubject  could 
only  be  attained  after  a  ttiidy  of  the  prevail- 
ing wind.*,  a»  the  currents  followed  the  windfi. 
Ue  thi?ti  dcflcribed  llio  circulatitui  of  cur- 
rente  in  tlie  North  Atlantic,  and  tukid  that 
lUtiif  currents  were  lost  at  a  depth  of  over 
live  hundred  fnthonks,  below  which  ptuat  the 
occun  bad  always  n  coufllnnt  temperature  at 
all  dcpthn.  The  Mime  condition  vaa  reached 
ut  iifteen  hundred  fathomii  in  the  Paci&c 


Oecftn.  He  went  on  to  trsce  the  course  < 
the  wmrm  denM  ult  water  iimuiiig  I)«U>w  the 
inirfaec  from  the  Mediterranean  through  the 
Strait  of  Gibralur.  Thin,  lie  «aid,  trarelcd 
northward,  fddrting  the  we«t  coast  of  Europe, 
and  thus  warming  the  water  even  to  the  north 
of  Norway.  He  considered  that  the  current 
vrsLt  Milhctcnlly  warm  and  utrong  to  prevent 
the  eotraaue  of  icebergs  into  the  N'ortb  Sea. 

Tkr  ohiiervatjnafl  of  dmtt  in  the  air,  made 
eight  times  a  day  htitt  yenr  at  the  top  of  Ben 
Novia,  showed  well-marked  variatioiw  in  the 
nTii'iMuta  present  at  different  timcit  of  day. 
Further,  it  wan  found  llml  thick,  dry  fog« 
contain  a  hirge  amount  nf  diist^  whereas  tlie 
thin,  wet  miatd  contain  little  or  none. 

Ik  the  course  of  his  pejier  in  the  British 
Aitsociation  on  tlie  Application  of  Interfer- 
ence Mrthods  to  Spectroscopic  Mea-4ureitu>nt, 
Prof.  Uichuelwn.  of  AmcricJi,  found  that  the 
mmllH  w*m«d  to  ahow  that  every  line  of 
tliu  apectnim  ts  compound,  ihouch  in  many 
caw^  tlie  two  components  are  very  close 
together,  and  have  very  unequal  intennitieft. 
The  red  line  of  oxyg<!n  baa  three  distinct 
components;  the  rod  line  of  hydrogen  is  an 
extremely  dcnw  double,  with  nejirly  equal 
componentA;  and  the  green  line  of  cadmium 
bft9  two  compooente,  one  nf  which  is  ten 
times  as  intense  as  the  other. 

b(  illustration  of  results  obtained  by  the 
Rev.  T.  J.  Smitli  in  lnducto.«cript  (writing  by 
indiiotjon  curreuti'),  Mr.  R.  E.  linyne*,  ta  the 
British  Association,  caused  the  spark  of  an 
tuduvtion  coil  to  be  paaoed  from  a  otun  to  a 
photographic  plate  on  which  it  was  placed. 
The  pliite  was  then  developed,  and  showed 
an  im.<igo  of  the  coin.  On  performing  the 
oxpcriniont  in  a  racuum  no  such  result  was 
oblaiued.  The  effect  could  be  got  with  bro- 
mide paper  as  well  as  with  phitei. 

The  American  Asaodation  voiod  granca 
of  a  hundrwi  dollar-  each  lu  Prtjf.  Hart,  for 
)nve?5tigalion!t  in  chemistry ;  to  Prof.  Joseph 
Jostrow.  in  psychology ;  and  to  the  physical 
table  to  be  located  U  Naples. 

H>»rRim!(o,  in  the  Americftn  AuodatlaB, 
the  I'rehlrtioric  Kiirthworktiitf  HenrjrOomlj, 
lud.,  Mr.  T.  B.  Bedding  Raid  that  there  were 
in  that  county  tun  curiously  formed  mound*, 
Kurmimded  by  iiiclopures,  and  u  number  of 
additional  unej^,  though  Mime  of  them  an 
not  BO  evident  as  to  be  noticc^l  by  the  casual 
ubstrrvcr.  There  are  alio  six  inclosures  in 
whii<h  moands  do  not  appear.  They  may 
have  been  obliterated.  The  mounds  rvngv 
from  twenty  to  «  hundred  and  fifty  feet  tn 
diameter,  and  tlie  Inclofturcs  are  from  a  huD* 
dn'd  to  two  hundred  and  tifty  feet  In  dlaioe- 
t«r.  Manr  of  the  mounds  crumble  away  on 
being  exposed  by  taking  off  the  turf  oorer- 
ing,  while  others  are  In  a  good  state  of  pres- 
ervation. A  number  of  relica  and  ekcletoos 
were  exhibited  during  the  reAdin^  of  the 
paper. 
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TTEW  CHAPTERS  IN  THE  WARFARE  OF  SCIENCE. 

XVIII.-FROM  MAGIC  TO  OnEMFBTKY  AND  PHYSIOS. 

By   AA'UREW   I>tCKSON    WHITE,   U..  f).,  L-H.  D., 
■x-rBmiu>KjfT  or  cokseu.  ckitxiuztt. 

PAKT  I. 

"N  all  the  earliest  developments  of  human  thought  we  find  a 
tendoDcy  to  ascribe  mysterious  powers  over  Nature  to  men 
and  women  especially  gifted  or  skilled.  Survivals  of  this  view 
_^are  found  to  this  day  among  savages  and  barbarians  left  behind 
the  OTolution  of  civilizatiou,  and  especially  is  this  the  case 
■^among  the  tribes  of  Australia,  Africa,  and  the  Pacific  coast  of 
America;  even  in  the  most  enlightenefl  nations  still  appear,  here 
and  there,  popular  beliefs,  observances,  or  sayings,  drawn  from 
this  earlier  phase  of  thought. 

I  Between  the  prehistoric  savage  developing  this  theory,  and 
therefore  endeavoring  to  deal  with  the  powers  of  Nature  by 
magic,  and  the  modern  man  who  has  outgrown  it,  appears  a  long 
line  of  nations  struggling  upward  through  it.  As  the  hiero- 
cuneiform  inscriptions,  and  various  other  records  of  an- 
1.  i-.y  are  read,  the  development  of  this  belief  can  be  studied  in 
Egypt,  India,  Babylonia,  Assyria,  Persia,  and  Phoenicia.  From 
theee  coantries  it  came  into  the  early  thought  of  Greece  and 
Rome,  bnt  especially  into  the  Jewish  and  ChriHtian  sacred  books  ; 
both  In  the  Old  Testament  and  in  the  New  we  find  magic,  sorcery, 
and  soothsaying  constantly  referred  to  as  realities.* 

*  Par  Eot^c  b  prcUiCoric  Uinea  utd  rarviTaU  of  U  since,  with  tbuadittit  citation  of  1 
TvUir,  PHinUlv*  CultuM,  riup,  iv  ;    aho  Uic  E&rl/  liUioi7  of  Mankind,  b^ 
TiftL.  lUU — \o 


THE  POPULAB  SCTMSOX  MOKTSIT. 

The  first  distiiict  impnise  which  lifted  ™«"^«^ 
higher  view  of  research  into  natot&l  Uws  was  giren  1>y-tbe  phifc 
opbers  of  Greece.    It  is  true  that  philosophical  opposition 
physical  research  was  at  times  ctroog,  and  that  ever.  -      - 
thinker  like  Socrates  considered  certain  phTsico}  invK-: 
as  an  impious  intrusion  into  the  work  of  *  .^ ;  it  is  also  tra 

that  Plato  and  Aristotle,  while  bringinj^  .^^..   .^ought^  U> 
upon  the  world  with  great  beauty  and  force,  did  much  to  dral 
mankind  away  from  thoee  methods  which  in  modern  times  hai 
produced  the  best  results. 

Plato  developed  a  world  in  which  the  physical  sciences  had 
little  if  any  real  reason  for  existing;  Aristotle,  a  world  in  whi< 
the  same  sciences  were  developed  not  so  much  by  observation 
what  is,  as  of  speculation  on  what  ought  to  be.  From  the  formd 
of  these  two  great  men  came  into  Christian  theology  many  ger 
of  medisoval  magic,  and  from  the  latter  sundry  modes  of 
ing  which  aided  in  the  evolution  of  these;  yet  the  impolse 
human  thought  given  by  these  great  masters  was  of  inestimab 
value  to  our  race^  and  one  legacy  from  them  was  especia|| 
precious; — the  idea  that  a  science  of  Nature  is  possible,  and  that 
the  highest  occupation  of  man  is  the  discovery  of  its  laws.  Stilt 
another  gift  from  them  waa  greatest  of  all,  for  they  gave  scien- 
tific freedom :  they  laid  no  interdict  upon  new  paths ;  Ihey  inter- 
posed no  barriers  to  the  extension  of  knowledge ;  they  threatens 
no  doom  in  this  life  or  in  the  next  against  investigators  on  ne 
lines ;  they  left  the  world  free  to  seek  any  new  methods  and 
follow  any  new  paths  which  thinking  men  could  lind. 

This  legacy  of  belief  in  science,  of  respect  for  scientifio 
suits,  and  of  freedom  in  scientific  research,  was  esi>ocinlly 
ceived  by  the  school  of  Alexandria,  and  above  all  by  Archimc 


(be  ume  wilbor,  third  cifitkm,  pp.  1  Ifl  itf  trq.,  aba  p.  880 ;  oUo  Aiulrcv  Lng,  Xjtb,  ] 
■ml  Beli^ua,  voL,  i,  chtp.  fr.  For  mogle  in  Egypt,  mo  teoonsMat,  CbaUoan  Ittgir,  ch 
Ti-Tifi  \  dIso  Ifwpcrt),  Buluint  ADciumirdcs  Pou[ile»<le  rOrima;  hh)  cqwcriKllxtlic  dti 
rniniCtiib>tji,L«ripjnifl  )lKgic|uc  nBrTii>,  in  cbnp.  vii;  ileo  Uiiunr,lAlla|^«t  I'Aclrologia  Ja 
I* Antiquity  et  4u  UoTra  Age  Fur  mofnc  in  OuJiIvii,  nac  Lonomunl  *»  aboTa.  Ktir  Knuttfilti  «f 
■Bugtcal  jxnrvn  In  [iw&a,  t*t  Kai  Mullvr's  Sacred  Books  of  tb«  Ewt,  vol.  xvli.  pp.  LSI  tc  inf 
For  ft  X^oAarj  vkw  of  RM|^  b  MhHk,  »««  thf  Zend  Avc«t»,  Ftrt  I.  p.  \\,  imiudattiJ  bf 
DamutcKri  itul  for«  mar*  lu|;hlr  derrlopcd  view,  mc  the  Zend  ATc«ta,  JVt  Itl,  p,  SIS, 
tmwlAud  byllill.  For  mag^  iu  Gmcc  uul  Itamn,  uul oaptdaDjr in  tbti  X<->^i>Uu.iiii:  i 
u  well  u  iu  ttio  nJdilU  af^,  aae  (Hporiallr  Xaury,  La  Mag^  at  FAatri' 
For  vnrlcm*  »otu  of  mifflc  reoofoixnl  and  ccntdcnuKd  tn  our  lacred  bookx.  :■■-. 
itCt  )(!« 1 1  •  *^''  ^^  '^^  t)'<iniin(;  of  maeical  hooks  at  UphefO*  omldr  the  tafia 

,  wf  Acts,  xii.  M>    1^  sl^o  Kwalilf  HUtory  o^  bravl,  MartJucau's  tfmiwlatlno,  ^ 
^  il,  Aft-oa  ;  111.  tB-(l.    For  a  \vrj  vlaboniw  aammlng  up  nf  tba  paiWBtfn  la  uk 
^uolu,  rcco^iitlnfc  diaciu  a«  a  fact,  tee  lit  Uacxt,  **  De  Ma^"  U\ 
I  aabject  of  maflL',  ara  EnneBu»«r,  i 
\  000110011;  mUaa  Bonnrj  wUb  magic 


;ho  Christian   era,   to  op 
the  inductive  sciences  h 
comparison,  and  experiment.* 

The  establishment  of  Christianity,  though  it  began  a  new 
evolution  of  religion,  arrestud  the  normal   development  of  the 

P physical  sciences  for  over  fifteen  hundred  years.  The  cause  of 
this  arrest  was  twofold:  First,  there  was  created  an  atmosphere 
in  which  the  germs  of  physical  science  could  hardly  grow ; — an  at- 
mosphere in  which  all  seeking  for  truth  in  Nature  as  truth  was  re- 
garded as  futile.  The  general  belief  derived  from  the  New  Testa- 
ment Scriptures  was,  that  the  end  of  the  world  was  at  hand ;  that 
fcthe  last  judgment  was  approaching;  that  all  existing  physical 
faturo  was  soon  to  bo  destroyed :  hence,  the  greatest  thinkers  in 
the  Church  generally  poured  contempt  upon  all  investigators  into 
k  science  of  Nature,  and  insisted  that  everything  except  the  saving 
of  soula  was  folly. 

Tliis  belief  appears  frequently  through  the  entire  period  of  the 

Imiddle  ages,  but  during  the  first  thousand  years  it  is  clearly 

Idominant.    From  Lactantius  and  Eusebius,  in  the  third  century, 

pouring  contempt*  as  we  have  seen,  over  studies  in  asti*onomy,  to 

i*eter  Dam  inn,  the  noted  chancellor  of  Pope  Gregory  VII,  in  the 

|«lev(*nth  c(?ntury,  declaring  all  worldly  sciences  to  be  "  absurdities  " 

id  "  fooleries,"  it  becomes  the  atmosphere  of  thoughtf 

Th(Mi»  too,  there  was  established  a  standard  to  which  all  science 
vhich  did  struggle  up  through  this  atmosphere  must  be  made  to 
3nform — ft  standard  which  favored  magic  rather  than  science, 
it  was  a  standard  of  rigid  dogmatism  obtained  from  literal 
lings  in  the  Jewish  and  Christian  Scriptures.    The  most  care- 
ful inductions  from  ascertained  facts  were  regarded  as  wretchedly 
^fallible  when  comparo<l  with  any  view  of  Nature  whatever  given 
or  even  hinted  at  in  any  poem,  chronicle,  code,  apologue,  myth, 
[legend,  allegory,  letter,  or  discourse  of  any  sort  which  had  hap- 
to  be  preserved  in  the  literature  which  ha<l  come  to  be  held 
red. 
For  twelve  centuries,  then,  the  physical  sciences  were  thus  dis- 


*  Ai  lo  the  b^nuingH  of  pliy^ical  wacnce  in  Oroccc,  «oil  of  tlio  tbeologiral  t^position  to 
ptiTilul  Klane«,  aha  tioKntas's  view  n^ordiog  c«rtalu  broiichu  an  hitcrdJcWd  to  buman 
(tud;,  see  Urou'a  Uncve,  rat  i,  jtp.  495  Mid  604,  50ft ;  alM  Jowctt's  introduction  to  hU 
|trui«lAHan  i>l  Uic  Tilu»ua,  AUil  Wliewnirp  Hisuir;  of  tho  Indurlifu  Scienctw.  For  rxamplw 
I  '  '  'Utility  of  Plmo'i  rorthcxlii  in  phr^icnl  ncipnce  with  that  punrncd  m  mod. 
riaut  and  t1ie01d«rAnid«iiiy,  English  tran^latitiii  liy  AlleTQcandGood- 
p.  t':.  u  ty,  The  i>iii.p<>c»xi  t-piKwiiioQ  to  frt-cdom  of  optniuD  in  the  "  Lawn  "  of  Pinto, 
I  th<>  «tii(l  ut  his  lltr,  run  lianlly  make  ngninst  the  irliolc  spirit  of  Oreek  thought. 

■  tli«  »i*w  of   Pf-ttT  Ilmuinn  imil  nthnr^  tlirmiKh  llif  ndilrltf?  Bgca  U  to  thp  futility  of 
ibrMtigatkn,  fl«  dtatioDs  in  Eickcn,  Goechichtc  urni  Syfiem  der  mittcliilti.i;irl,(:ii 
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couraj^cd  or  perverted  by  the  dominant  orthodoxy.     Wboovi 
studied  Naiure  studied  it  either  openly  t-o  find  illustrations  of  tfc 
sacred  text,  useful  in  the  "saving  of  souls,"  or  secretly  to 
the  aid  of  occult  powers,  useful  in  securing  porsooul  advant 
Great  men  like  Bede,  Isidore  of  Seville,  Rahanus  Maurus^occepte 
the  scriptural  standard  of  science,  and  used  it  aa  a  means 
iristian  edification.    The  views  of  Bedo  and  Isidor  on  kindr 
objects  have  been  shown  in  former  chapters ;  and  typical  of  i 
^ew  taken  by  Rabanus  is  the  fact  that  in  his  great  work  on  tin 
Universe  there  are  only  tw^o  cliapters  which  seem  directly  or  il 
directly  to  recognize  even  the  beginnings  of  a  real  philosophy 
Nature.    A  iimltilude  of  less-known  meu  found  warrant  in  Scrip! 
uro  for  magic  applied  to  less  worthy  purposes.* 

But  after  the  thousand  years  to  which  the  Churchy  upon  bu| 
posed  scriptural  warrant,  had  lengthened  out  the  term  of  tlij 
earth's  existence  ha<l  passed, "  the  end  of  all  things"  seemed  fu( 
ther  off  than  over ;  and  in  the  thirteenth  century,  owing  to  cnua 
which  need  not  be  dwelt  upon  here,  came  a  great  revival 
thought,  so  that  the  forces  of  theology  and  of  science  seemed 
rayed  for  a  contest.  On  one  side  came  a  revival  of  religious  feij 
vor,and  to  this  day  the  works  of  the  cathedral-builders  mark  it 
depth  aud  strength;  on  the  other  side  came  a  new  spirit  of  ii 
quiry  incarnate  in  a  line  of  powerful  thinkers. 

First  among  thc?so  was  Albert  of  Bollstadt,  better  known 
Albert  tbo  Great,  the  most  renowned  scholar  of  bis  time.    f^( 
tcred  though  he  was  by  tlie  methods  sanctioned  in  tho  Churci 
dark  as  was  all  about  him,  he  had  conceived  ideas  of  bettti 
methods  and  aims ;  his  eye  pierced  the  mists  of  scholasticism ; 
Baw  tho  light,  and  sought  to  draw  tho  world  towar<l  it.    ff. 
among  the  great  pioneers  of  physical  aud  natural  scii  m 
aided  in  giving  foundations  to  botany  and  chemistry;  he 
above  his  time  and  struck  a  heiivy  blow  at  those  who  opposed  ' 
passibility  of  human  life  un  opposite  sides  of  the  earth;  bo  not 
the  influence  of  mount-ains,  seas,  and  forests  upon  races  and  pr 
nets,  so  that  Humboldt  justly  finds  in  his  works  the  germa 
physical  gougraphy  as  a  comprehensive  scionce. 

But  the  old  system  of  deducing  scientific  truth  from  8Dri{ 
urol  texts  was  renewed  in  the  development  of  scholastic  th« 


*  A«  typical  «xui)plois  ••«  tbo  utuumaoos  of  Euwbliu  and  I^ctAntiits  rv^nnliug 
t  I7VM1  in  ibp  trbapUT  oa  Attroooiu}'.    For  ft  muuinar^  »t  Rabanaii  UaurusV  ■ir.iMt...  .J 
tifafiriat,  fve  OL'tlvr,  Gvecliicfato  iJer  Pliyi^li,  vol.  i,  pp.  \Ti  fity.     For  bade  anii 
thv  earlier  chipt«n  of  Ud*  work.     For  an  vswllent  itatuDcat  r«giudiQK  tbc  ai< 
acrlptiml  naodanb  lo  nlfnUflo  rocarcli  In  Ibe  middls  agw,  ue  Kr«tiichlll«r,  Ii;. 

llkund*  mi  "'   '    "  '        "       "  *..  r.  pp.  B  rfjwy.     Fic  llin  di»tilictlntu in  mnpi.  j i>u>c&.fiel 
I  Uw  tM<dfa-  tg  caUloftW)  ol  vatlotueorti  ^veu  in  i)ic  Al»l>« 
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nd  ecclesiastical  iH)wcr  acting  tlirougli  tliousan<!.s  of  subtle  clian- 

Dols  was  made  to  aid  this  development.     The  old  idea  of  the  vast 

■Dperiority  of   theology  was  revived.     Though  Albert's  main 

Hffort  was  to  Christianize  science,  he  was  dealt  with  by  the 

Piuthorities  of  the  Dominican  order,  subjected  to  suBpicion  and 

indignity,  and  only  escaped  persecution  for  sorcery  by  yielding 

to  the  occlesiaaticftl  ppirit  nf  the  tinio,  and  working  finally  in 

theological  channels  by  scholastic  methods. 

It  was  a  vaitt  loss  to  the  earth ;  and  certaiidy,  of  all  organiza- 
tions  that  have  reason  to  lament  the  pressure  of  ccclesiasticism 
which  turned  Albert  the  Great  from  natural  philosophy  to  theol- 
ogj',  foremost  of  all  in  regret  should  be  the  Christian  Church,  and 
especially  the  Roman  branch  of  it.  Had  there  been  evolved  in 
the  Church  during  the  thirteenth  century  a  faith  strong  enough 
toarcfpt  the  truths  in  natural  science  which  Albert  and  his  com- 
peers could  have  given,  and  to  have  encouraged  their  growth, 
this  fitith  and  this  encouragement  would  to  this  day  have  formed 
llie  greatflst  argument  for  proving  the  Church  directly  under 
divine  guidance;  they  would  have  been  among  the  brightest 
jewels  in  her  crown.  The  loss  X-o  the  Church  by  this  want  of 
faith  and  courage  has  proved  in  the  long  run  even  greater  than 
the  loss  to  science.* 

I  The  next  great  man  of  that  age  whom  the  theological  and  eccle- 
"ffiotftical  forces  of  tlio  time  turned  from  the  right  path  was  Vin- 
cent of  Beauvais.  During  the  first  half  of  the  twelfth  century  ho 
devoted  himself  to  the  study  of  Nature  in  several  of  her  most  in- 
teresting fields.  To  astronomy,  botany,  and  zoology  he  gave 
special  attimtion,  but  in  a  larger  way  he  made  a  general  study  of 
le  universe,  and  in  a  series  of  treatises  undertook  to  reveal  the 
rhole  field  of  science.  But  his  work  simply  became  a  vast  com- 
ientary  on  the  account  of  creation  given  in  the  book  of  Genesis. 
pginning  with  tlie  woric  of  the  Trinity  at  the  creation,  he  goes 
to  detail  the  work  of  angels  in   all   their  fields,  and  makes 

•  fior  •  Terr  cnrcful  di»(nif«ion  of  AlliertV  Htfength  in  inT*atigntion  and  vreakncxe  fai 

to  ccIioImUc  «mhoritT,  er-e  Kopp.  AiwiflitCTi   fiber  die  Anfpabedcr  Cbemle  ron 

itluitil,  BrautLirliwHi:,  1«7B,  pp.  fi-l  ft  «^.     For  »  vtf.ty  cxtemlcd  nnii  cnlhustaplic 

I  'kriph,  ^^*^  Potivhct.     For  rainporiMtn  of  hi5  work  nitb  that  of  TkomAa  Aquinas, 

HUtorj  of  Latin  ChrisliftDity,  toL  vi,  p.  401.     "11  ^Uit  kumi  trfts-habile  duis 

mAcaubiufj,  at  que  lo  fit  noupQwrow  (Tfitro  Border"  (Sprcnpcl,  Ulstolrc  de  U 

ilrcin«%  KoV  II,  p.  36P).    For  Albert's  biopruphy  treittcd  strictly  id  acconUnce  wUh  ccoleAi- 

methoilft,  *tx  Albert  thr  Grcfll,  by  .TDRcbim  Stgturt,  trvt&UUMl  by  the  Rev.  T.  A. 

,  of  tb«  Onler  of  Preachers,  pubUab«duntlor  tlie  sAnodoo  of  tlie  Dombicao  ccneor 

'  iUe  C«nlmal  .\f\'1iliUhnp  &f  WcunDinsur,  litinrfou.  19T(t.     How  tai  7.a^tAimaxi  Uk« 

Un»I  Mwnxloe  ojiilJ  totenito  UDoop  Eupli^hiiieo  such  iin  unctuous  glondng  over  of  hU- 

oe  of  Uic  ironilcrT  of  contemporary  history.      Fur  rhtjic*"  fpwmipiu  see 

Foroitcttf  the  bc>>i  aii'l  luoet  recent  tuain)iirie«,  )«ce  n«llcr,  Oe«chicbt« 

f  Tbjiik,  bWUeift,  1M2,  TQl. !,  p[>-  1T«  cf  tq. 
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oxcureiona  into  every  part  of  creation,  visible  and  invisible,  b 
always  with  the  moat  complete  subordination  of  his  thought 
thu  literal  stntoraents  of  Scripture. 

CoiiUl  he  have  taken  the  patli  of  oxpcrimental  roHOivrch, 
world  would  have  been  enriched  with  most  precious  discoverii 
but  the  force  which  had  given  wrong  direction  to  Albert  of  Bo] 
stadtj  backed  as  it  was  by  the  whole  ecclesiastical  power  of 
time,  was  too  strong,  and  in  all  the  life  labor  of  Vincent  notbiu^ 
appears  of  any  permanent  value.    He  reared  a  stri;  l;-'i 

the  adaptation  of  fact^  to  lileral  interpretations  of  Sr    _  ,  ■.•.r\<i 

the  application  of  theological  subtleties  to  Nature  combine  to  mi 
one  of  the  most  striking  monuments  of  human  error.* 

But  the  theological  spirit  of  the  thirteenth  century  gained 
greatest  victory  in  the  work  of  St.  Thomas  Aquinas,    In  him  w; 
the  theological  spirit  of  his  age  incarnate.    Although  he  yiel 
somewhat  at  one  period  to  love  of  natural  science,  it  was  he  who 
finally  made  that  gi*oat  treaty  or  compromiso  which  for  ages  «ub- 
jectetl  science  entirely  to  theology.   He  it  was  who  reared  them 
enduring  barrier  against  those  who  in  that  ago  and  in  sucoeedi 
ages  labored  to  open  for  science  the  path  by  its  own  legilima 
methods  toward  its  own  noble  ends. 

He  had  been  the  pupil  of  Albert  the  Great,  and  had  gain^ 
much  from  him.  Through  the  earlier  systems  of  philosophy, 
they  were  then  known,  and  through  tlio  earlier  theologic  thoug! 
he  had  gone  with  groat  labor  and  vigor;  and  all  his  mighty  po' 
ers,  thus  disciplined  and  cultured,  he  brought  to  bear  in  making 
treaty  or  truce  which  was  to  give  theology  permanent  suproi 
over  science. 

The  experimental  method  had  already  been  practically  ini 
ated ;  Albert  of  BoIUtadt  and  Koger  Bacou  had  begun  their  wo 
in  accordance  with  its  methods;   but  St.  Thomas  gave  all  hi 
thought.s  to  bringing  Koienco  again  under  the  sway  of  thoologii 
methcjds  and  ercloaiastical  control.    In  his  commentary  on  Arl 
totle's  treatise  upon  Heaven  and  Karth,  he  gave  to  the  world 
striking  example  of  what  his  mothcKl  could  produce;  illustra' 
all  the  evils  which  arise  in  combining  theological  reasoning 
literal  interpretation  of  Scripture  with  scientitic  facts,  and 
work  remains  to  this  day  a  monument  of  scientific  genius 
verted  by  theology,  f 

The  ecclesiastical  power  of  the  time  hailed  him  as  a  d 
it  was  claimed  that  miracles  were  vouchsafed,  proving  ;:.„ 


*  For  ytaotot  da  Brcotub,  dm  titudeisur  Vlncmt  de  BmiiTtt*,  pv  l*AbM  BmrgM^ 
duiHL  xH,  xin,  uid  kIt  ;  k1i>d  Pouchtt,  Hi  i  Mhiccb  KitttrotlM  «u  Ujiycn  A|^  ^fiS 

IM9,  PC-  470  ft  §f^u  ftl*o  «jUier  hi«iad<.  -  iftvr,, 

f  Foroitatioitf  ibovlag  thb  mlwrdiaauuu  oi  tkumce  to  theology,  t*c  Klek4D,  dafk 


] 


[jTJffFr  CHAPTERS  IN  THE  WARFARE  OF  SCIENCE,  151 

lesaing  of  Heaven  rested  upon  his  labors ;  and  among  the  legends 
ihodying  this  olaim  is  that  given  by  the  BoUandists  and  immor- 
ali^ed  by  a  renowued  painter.  The  great  philosopher  and  saint  is 
Bpresentetl  in  the  habit  of  his  order,  with  book  and  pen  iu  hand, 
leoling  before  the  image  of  Christ  crucified,  and  as  he  kneels  the 
lage  thus  addresses  him :  "Thomas,  thou  hast  written  well  con- 
ling  mo;  what  price  wilt  thou  receive  for  thy  labor?"  The 
lyth-making  faculty  of  the  people  at  large  was  also  brought  into 
Accoriling  to  a  wide-spread  and  circumstantial  legend.  Al- 
ert, by  magical  means,  created  an  android — an  artificial  man,  liv- 
^^*  speaking,  and  answering  all  questions  with  such  subtlety  that 
t.  Thomas,  unable  to  answer  its  reasoning,  broke  it  to  pieces  with 
is  st&ff. 

To  this  day  historians  of  the  Komaa  Church  like  Rohrbacher, 

ad  historians  of  science  like  Pouchet,  find  it  convenient  to  pro- 

itiate  the  Church  by  dilating  upon  the  glories  of  St.  Thomas 

Lquinos  in  thus  making  an  alliance  between  religious  and  acien- 

tc  thought,  and  laj-ing  the  foundations  for  a  "sanctified  science"; 

it  the  unprejudiced  historian  can  not  indulge  in  this  enthusiastic 

iew :  the  results  both  for  the  Church  and  for  science  have  been 

lost  unfortunate.    It  was  a  wretched  delay  in  the  evolution  of 

ruitful  thought;  for  the  first  result  of  this  groat  man's  great 

jmpromise  was  to  close  for  ages  that  path  in  science  wliich  above 

U  others  leiids  to  discoveries  of  value — the  exj)orimental  method 

%nA  to  reopen  that  old  path  of  mixed   theology  and  science 

lich,  as  Hallam  declares,  "after  throe  or  four  hundred  years 

ad  not  untied  a  single  knot  or  added  one  unequivocal  truth  to 

^e  domain  of  philosophy  " — the  path  which,  as  all  modern  his- 

jry  proves,  has  ever  since  led  only  to  delusion  and  evil.* 

'  For  tliv  ir<H-)t  of  Aquinu,  oc«  lil?  Llb«r  do  C<clo  et  Vundo,  spctloii  xs ;  abo.  Life  ind 
I  of  St  Thnraaii  of  Aqnin,  hy  ArvbhUhop>Vsui;hnn,  pp.  -159  H  #ry.  Kor  h'w  lahors  in 
I  wnencv,  Me  Hoefer,  H'lstoira  de  la  Chlniie,  Pari5,  1 843,  tuL  i,  p.  881.  For  Uioological 
I  wfeoce  in  the  middlv  age«,  and  rejolciag  th«x.>at,  seo  I'oucbet,  UIbl  dM  Soi.  Nat 
I  Mo]«a  Age,  uhi  nipra.  Poiichct  »aye :  "  En  gdn^rai  an  mlilcu  du  moycn  ftgc  1g«  flcicncca 
■Matictlciiieiit  cUrAtimue^,  Ictu  but  cat  tuut-i-fait  toUgieuXf  ct  cUw  Aeoibleut  tcauooup 
itlaitaMicrde  ravifioement  lutclIcclucldcrbomin«quede90QraIiitctonicL"  Pouchet 
t  "  eoni-iUatioo  "  into  a  "  bai-mookox  eosembte  "  "  la  plus  glorieuM  dea  conqaAtfla 
arllM  da  miiTcn  Hgo."  Pourhet  beloogfi  to  Roucai,  and  the  nhadow  of  Rotun 
<hrnwa  over  all  bU  hiiftory.  Sec,  al5o,  rAbb6  Riibrbacbcr,  UleL  de 
;  ■  Pin*,  I^^S.  vol.  iviii.  pp.  421  tt  teg.  the  abb6  dilatti*  upon  the  fact 
It  "  ibe  CL'i     I  '  i>.  <  ux-at  of  oU  tbe  acicncea  bjr  the  Ubont  of  St.  Thomas 

f  Ai]aln  anJ  i;:-  lvii.u  Lu[-viijj:i.-,"     I\ir  the  complete  wiborrtinatiijn  of  pcicnce  to  thcoiogy 
I,  Tbniiuu,  Me  Kirlcra,  chap,  rl.     For  the  theological  character  of  Bcient-'e  m  the  middle 

■-'-'  *ir  a  IVototant  pblloeopbic  hiatorioi),  see  the  well-known  poasage  in  fiuizot, 

'UDo  in  Riin>p«;  and  t>;  a  noted  Protesunt  eccle^lofetlc,  neo  BUbop  ilarap- 

?  '  '      !:,  -.H,  rhapa,  xxxri,  xxxrU;  bog  also   Halliuu,  Ulddlc  Age»,  chnp. 

I  <  .  lq  XXU.  of  the  KJogs  of  Fniucc  uid  England,  and  of  tbe  Hc- 

hUf  of  Vioiicc,  Mrc  i-'i^uicr,  L'AJchimie  et  lea  AlchimUtea,  pp.  14U,  141,  nbcre,  in  a  note, 
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The  theological  jjath  thus  opened  by  these  strong  men  bcca 
the  maiu  path  for  science  during  agee^  and  it  led  the  world  en 
further  and  further  from  any  fruitful  fact  or  useful 
Roger  Bacon's  investigationa  already  begun   were  dii** 
worthless  mixtures  of  scriptural  legends  with  imperfectly  a' 
thcnticatcd  physical  facts  took  their  place.    Thus  it  waa 
twelve  hundred  years  the  minds  in  control  of  Europe  : 
all  real  science  as  futile,  and  diverted  the  great  current  of  ecim 
thought  into  theology. 

The  next  stage  in  this  evolution  was  the  development  of  oc 
idea  which  acted  with  great  force  throughout  the  middle  ages 
— the  idea  that  science  is  dangerous.  As  we  have  seen  in  oth 
chapters^  there  was  evolved  more  and  more  a  vivid  sense  of  t 
interference  of  Satan  with  human  affairs,  and  especially  of  t 
interference  of  the  ancient  gods  whom  St.  Paul  had  explicit 
declared  to  be  devils,  and  who  were  naturally  indignant  at  thi 
dethronement.  More  and  more  suspicion  attached  to  all 
who  attempted  auythiug  in  the  development  of  science, 
old  scriptural  warrrant  for  the  existence  of  sorcery  and  magic 
was  brought  in  as  a  powerful  argument  against  such  men. 
The  conscience  of  the  time,  therefore,  acting  in  obedience  to 
the  highest  authorities  in  the  Church,  and,  as  was  supposed,  in 
defense  of  religion,  brought  out  a  missile  which  it  hurled  again 
scientific  investigators  with  deadly  effect;  the  mediurval  Imttl 
fields  of  thought  were  strewn  with  such;  it  was  the  charge  of 
eery  and  magic — of  unlawful  compact  with  the  devil.  This  mi 
sile  was  effective.  We  find  it  used  against  every  great  invefrl 
gator  of  Nature  in  those  times  and  for  ages  after.  The  list 
great  men  in  those  centuries  charged  with  magic,  as  given  b; 
Kaudd,  is  astounding ;  it  includes  every  man  of  real  mark,  and  in 
the  midst  of  them  stands  one  of  the  most  thoughtful  popes,  Syl- 
vffiter  II  (Gerbert),  and  the  foremost  of  medireval  thiokera  on 
natural  science,  Albert  the  Great.  It  came  to  be  the  accept«d 
idea  that  as  soon  as  a  man  conceived  a  vfish  to  study  the  works  of 
Qod  his  first  step  must  be  a  league  with  the  devLL* 

The  first  great  thinker  who,  in  spite  of  some  stumbling 
theologic  jjitftills,  persevered  in  a  truly  scientific  path,  was 
Bacon.    His  life  and  works  seem  until  recently  to  have  been 
erally  misunderst'Ood :  he  was  formerly  ranked  as  a  superstiti' 

the  tni  of  ttw  liuH  SpimJfnl  Puriirr  u  ^vco.     Fur  potmlor  It^-ud*  rcganliog  AIb«n  m4j 
Hl  Tbomsji^'fM  EIrfihu  Lev).  Hiit.  de  la  Hsglc,  oliap.  r. 

*  I'ur  tlic  {Uuui;a  of  mitgic  ityutui  »ohular>  «nil  oUietv,  ue  Kaadi,  Jlpologla  (loitr  I 
gnxiiit  humtans  Mup9asuAii  do  lUgle,  ptumm ;  slfo,  ttiaiy,  UUl  ik  U  Migte.  I 
A.IW    T^p.  au^  eifti  kIm,  t^ivW,  BuL  tia  SdcnnM  KilureUM,  vol  i,  p.  300.    Foe  *< 

<1  ■ccount  of  tbii  chargv  o(  ma^iti  i^pUMt  Foijq  Dogurwc  THI,  mo  UOnuft,  I 
t.  iiitcWAtiltjr,  Itogk  Xn,  rlup.  fii. 
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lozmut  who  happoned  upon  some  inventions,  but  more  recent 
^vestigation  haa  shown  him  to  be  one  of  the  great  masters  in  the 
rolution  of  human  thought.  The  advance  of  sound  historical 
jdgmout  seems  likely  to  bring  the  fame  of  the  two  who  bear 
tie  name  of  Bacon  nearer  to  equality.  Bacon  of  the  chancellor- 
lip  and  of  the  Novum  Organum  may  not  wane,  but  Bacon  of 
Be  prison-cell  and  the  Opus  Major  steadily  approaches  him  in 
Tightness. 

More  than  three  centuries  before  Francis  Bacon  advocated  tho 
Eporimental  method,  Roger  Bacon  practiced  it,  and  the  results  as 
Dw  revealed  are  wonderful.  Ho  wrought  with  power  in  many 
piences,  and  his  knowledge  was  sound  and  exact.  Hy  liim,  moro 
Ban  by  any  other  man  of  tho  middle  ages,  was  the  world  brought 
ito  the  more  fruitful  paths  of  scientific  thought — the  paths 
rhich  have  led  to  tho  most  precious  inventions;  and  among  these 
re  clocks,  lensas,  burning  specula,  tolesropes,  which  were  given 
him  to  the  world,  directly  or  indirectly.  In  his  writings  are 
9UDd  formulae  for  extracting  phosphorus,  manganese,  and  bis- 
luih.  It  is  even  claimed,  with  much  appearance  of  justice,  that 
investigated  tho  power  of  steam,  and  ho  seems  to  have  very 
»rly  reached  some  of  the  principal  doctrines  of  modem  chem- 
try.  But  it  should  he  borne  in  mind  that  his  viethod  of  investi- 
ItioD  was  even  greater  than  its  ratuUs,  In  an  age  when  theo- 
pg'ical  subtilizing  was  alone  thought  to  give  the  title  of  scholar, 
insisted  on  rexiZ  reasoning  and  the  aid  of  natural  science  by 
itlr  ;  in  an  age  when  experimenting  was  sure  to  cost  a 

.  .itation,and  was  likely  to  cost  him  his  life,  he  insisted 
I  experimenting,  and  braved  all  its  risks.    Few  greater  men  have 
As  wo  read  the  sketch  given  by  Whewell  of  Bacon's  pro- 
^of  reasoning  regarding  the  refraction  of  light,  ho  seems  di- 
pnely  inspired. 

On  this  man  came  the  brunt  of  tho  battle.    The  most  con- 

pientious  men  of  his  time  thought  it  their  duty  to  fight  him,  and 

liey  fought  him  steadily  and  bitterly.   His  sin  was  not  disbelief  in 

iristianity,  not  want  of  fidelity  to  the  Church,  not  even  dissent 

5m  th©  main  lines  of  orthodoxy;  on  tho  contrary,  he  showed 

all  his  writings  a  desire  to  strengthen  Christianity,  to  build  up 

lie  Church,  and  to  develop  orthodoxy.     He  was  attacked  and  con- 

!iod  mainly  because  he  did  not  believe  that  philosophy  had 

jme  complrite,  and  that  nothing  more  was  to  be  learned;  he 

[  condemned,  as  his  opi>onents  expressly  declared,  *'  on  account 

certain  suapicious  novelties" — "proyteT  quasdam  novitales  s-us- 


I 
I 


Ipon  his  return  to  Oxford,  about  1250,  the  forces  of  unreason 

him  on  all  sides.    Greatest  of  all  his  enemies  was  Bonaven- 

Thls  enemy  was  the  tbeologlc  idol  of  the  period:  tho 
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learned  world  knew  hira  as  tho  "serapliic  Doctor";  Dante  gft 
him  an  houortid  place  in  the  great  poem  of  thu  middle  ages 
Church  finally  enrolled  hira  among  the  saints.    By  force  of 
ability  in  tlie^logy  he  had  bccomu  in  th«  middle  of  the  thirteen 
century  general  of  the  Franciscan  order ;  thus,  aa  Bacon's  masterj. 
his  hands  were  laid  heavily  on  the  new  teaching,  so  that  in  \\ 
the  troublesome  monk  was  forbidden  to  lecture;  all  men  wei 
solemnly  warned  not  to  listen  to  his  teaching,  and  he  was  ordc 
to  Paris,  to  be  kept  under  surveillance  by  the  monastic  auOn 
ties.     Herein  was   exhibited  another  of  the  myriad   examp 
showing   the   care   exercised    over   scientifio   teaching   by 
Clinrch.    Tlie  reasons  for  thus  dealing  with  Bacon  woro  evid 
First,  he  had  dared  attempt  scientific  explanations  of  natu 
phenomena,  which,  under  the  mystic  theology  of  the  mid 
ages,  had  been  referred  simply  to  supornatur^  causes.    Typi 
was  his  explanation  of  the  causes  and  character  of  the  rainbo 
It  was  clear,  cogent,  a  great  step  in  the  right  direction  as  re 
physical  science:  but  there,  in  the  book  of  Ocnesift,  sUkkI 
time-honored  legend  regarding  the  origin  of  the  rainbow,  s 
posed  to  have  been  dictated  immediately  by  the  Holy  Spirit; 
according  to  that,  the  "  bow  in  the  cloud  *'  was  not  tlio  result 
natural  laws,  but  a  "sign'*  arbitrarily  placed  in  the  heavens  f<i 
the  simple  purpose  of  assuring  mankind  that  there  should  uot 
another  xiniversal  deluge. 

But  this  was  not  the  worst :  another  theological  idea  was  ar< 
rayed  against  him, — the  idea  of  satanic  intervention  in  scieni 
hence  ho  was  attacked  with  that  goodly  missile  which  with  tl 
epithets  "  infidel "  and  '*  atheist "  has  decided  the  fate  of  so  many 
battles — the  charge  of  magic  and  compact  with  Satan. 

He  defended  himself  with  a  most  unfortunate   weajion— * 
weapon  which  exploded  in  his  hands  and  injured  him  more 
the  enemy.    For  he  argued  against  the  idea  of  compacts  wi 
Satan,  and  showed  that  much  which  is  ascribed  to  demonn  resolto 
from  natural  means.    This  added  fuel  to  the  flame;  to  limit 
power  of  Satan  was  deemed  hardly  less  impious  than  to  limit 
power  of  God, 

The  most  powerful  protectors  availed  him  little.  His  frienil 
Ony  Foulkes,  having  in  1205  been  made  pt^pe  under  the  uatno 
Clement  IV,  shielded  Bacon  for  a  time;  but  the  furj*  of 
enemy  was  too  strong,  and  when  he  made  ready  to  perform  a  f 
experiments  before  a  smnll  audience,  we  are  told  that  all  Oxfi 
was  in  an  uproar.  It  was  believed  that  Snt&n  woe  about  to  bo 
loose.    Evei:  iks,  fi'llowa,  and  ^tudent3 

about,  their  g  _   __    ,^  in  the  wind,  and  everywhore 

the  cry, "Down  with  the  magician!"  and  thla  cry, "Dotro 
Uie  magician!"  resounded  from  cell  to  cell,  And  from  hall  to 
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Another  weapon  was  also  used  upon  the  battle-fields  of  science 
that  time  with  much  effect.  The  Arabs  hod  made  many  noble 
jveries  in  science,  and  Averroes  had,  in  the  opinion  of  many, 
prided  the  honors  with  St.  Thomas  Aquinas;  these  facts  gave 
Ko  new  missile— it  was  tho  epithet "  Mohammedan  " — this  too  was 
ffung  with  eflfoct  at  Bacon, 

The  attack  now  began  to  take  its  final  shape.  The  two  great 
ligious  orders,  Franciscan  and  Dominican,  then  in  all  tho  vigor 
their  youth,  vied  with  each  other  in  fighting  the  new  thought 
cliemistry  and  physics.  St.  Dominic  solemnly  condemned  re- 
Mxh  by  experiment  and  observation ;  the  general  of  tho  Fran- 
Scan  order  took  similar  ground.  In  IS-tS  tho  Dominicans  intor- 
cled  every  member  of  their  order  from  the  study  of  medicine 
^d  natural  philosophy,  and  in  I2S7  this  interdiction  was  extends 
)  the  study  of  chemistry. 

In  127H  tlie  authorities  of  the  Franciscan  order,  assembled  at 

iris,  solemnly  condemned  Bacon's  teaching,  and  the  general  of 

Franciscans,  Jeromo  d'Ascoli,  afterward  Pope,  throw  him  into 

ison,  where  ho  remained  for  fourteen   years.    Though  Pope 

Dment  VI  had  protected  him.  Popes  Nioliolas  III  and  IV,  by 

tue  of  their  infallibility,  decided  that  he  was  too  dangerous  to 

at  large,  and  ho  was  only  released  at  tho  ago  of  eight}*',  but  a 

or  two  before  death  placed  him  beyond  the  reach  of  his  ene- 

les.    How  deeply  tlie  struggle  had  racked  his  mind  may  be 

^thered  from  that  last  alTecting  declaration  of  his,  "Would 

it  I  had  not  given  myself  so  much  trouble  for  tho  love  of 

ienco ! " 

The  attempt  has  been  made  by  sundry  champions  of  the 

lurch  to  show  that  some  of  Bacon's  utterances  against  eccle- 

stical  and  other  corruptions  in  his  time  were  the  main  cause 

the  severity  which  tho  Church  authorities  exorcised  against 

This  helps  the  Church  but  little,  even  if  it  be  well  based. 

It  it  is  not  well  based.    That  some  of  his  utterances  of  this  sort 

\o  him  enemies  is  doubtless  true,  but  the  charges  on  which  St, 

>naventura  silenced  him,  and  Jerome  of  Ascoli  imprisoned  him, 

\A  successive  popes  kept  him  in  prison  for  fourteen  years,  were 

langerous  novelties"  and  susiiected  sorcery. 

Sad  is  it  to  think  of  what  this  groat  man  might  have  given  to 

world  had  ocelesiasticism  allowed  the  gift.    He  held  the  key 

"cs  which  would  have  freed  mankind  from  ages  of  error 

.     ry.    Witli  hii*  discoveries  as  a  basis,  with  his  method  as 

lide,  what  might  not  the  world  have  gained !    Xor  was  the 

ang  d"  "at  age  alone;  it  was  done  to  this  age  also.    The 

ateenti  ry  was  robbed  at  tho  same  lime  with  the  thir- 

ith.     But  for  that  interference  with  science  ttie  nineteenth 

itury  would  be  enjoying  discoveries  which  will  not  be  reache 
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before  tho  twentieth  century.    Thousands  of  precious  Uvea  b\ 
be  lost  in  this  century,  tens  of  thousands  shall  suffer  discnnifftil 
privation,  sickness,  poverty,  ignorance,  for  lack  of  di  -  &ti 

methods  whiHi,  but  for  this  niintaken  dealing  with  i..>^.,  aaca 
and  his  compeers,  would  now  be  blessing  the  earth. 

In  two  recent  years  sixty  thousand  children  died  in  Knifl 
and  in  Wales  of  scarlet  fever ;  probably  quite  as  many  die<i  in  1 
United  States.    Had  not  Bacon  been  hindered,  wo  ahould  ha^ 
had  in  our  hands,  by  this  time,  the  means  to  save  two  ihirda 
these  victims ;  and  tliP  same  is  true  of  typhoid,  typhus,  cliolcr 
and  that  great  class  of  diseases  of  whose  physical  causes  sctend 
is  just  beginning  to  got  an  inkling.    Put  together  all  t1 
of  all  tho  atheists  who  have  ever  lived,  and  they  have  no 
much  harm  to  Christianity  and  the  world  as  has  been  done  I 
the  narrow-minded,  conscientious  men  who  persecuted 
Bacon,  and  closed  the  path  which  he  gave  his  life  to  open. 

But  despite  the  persecution  of  Bacon  and  the  defection  of  ihOM 
who  ought  to  have  followed  liim,  champions  of  the  expt*rimftnU 
method  rose  from  time  to  time  during  the  succeeding  cenlurifl 
Wo  know  little  of  them  personally;  our  main  knowledge  of  Ibo 
efforts  is  derived  from  tho  endeavors  of  their  persecutors. 

In  1317  Pope  John  XXII  issued  his  bull,  Spondent  par 
levele<l  at  the  alchemists,  but  really  dealing  a  terrible  blow  tf 
the  beginnings  of  chemical  science.    That  many  alchemists  wer 
knavish  is  no  doubt  true,  but  no  infallibility  in  separating 
evil  from  tho  gotxl  was  shown  by  the  papacy  in  this  matter, 
this  and  in  sundry  other  bulls  and  briefs  we  find  Pope  John,  1 
virtue  of  his  infallibility  as  tho  world's  instructor  in  all  that 
tains  to  faith  and  morals,  condemning  real  sci*^  ' 

science  alike.    In  two  of  these  documentSj  supjxt  • 
by  wisdom  from  on  high,  he  complains  that  both  ho  and  his  Bo 
arc  in  danger  of  their  lives  by  tho  arts  of  sorcerers;  ho  declar 
that  such   sorcerers  can   send    devils  into  mirrors  and  finfi 
rings,  and  kill  men  and  women  by  a  magic  word;  that  they 
tried  to  kill  him  by  piercing  his  waxen  image  with  needles,  i 
name  of  tho  devil.    He,  therefore,  cnllod  on  all  rulers,  socal 
ecclesiastical,  to  hunt  down  the  miscreants  who  thus  afflicts 
faithful,  and  lie  esiKvially  increased  the  powers  of  inquiait 
various  parts  of  Europe  for  this  purpose. 

Tho  impulse  thus  given  to  childish  fear  and  hatred  against  tl 
investigation  of  Nature  was  felt  for  centuries.  More  and  mn 
chumifitry  came  to  be  known  as  one  of  tho  "  seven  devilish  ar 

These  declui'ations  of  Pope  John  were  echoed  for  gene 
after  generation,  until  nearly  three  hundred  years  later 
camo  tho  yet  more  U»rriblo  bull  of  Popo  Innooont  VIII,  known  j 
Sutnmis  Ikituleranies,  which  let  inquisitor*  looso  upon  QormN 
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i<l  armed  them  with  tho  malleus  maleficaram,  to  torture  and 
destroy  men  and  women  by  tens  of  thousands  for  sorcery  and 
agic. 

Under  such  guidance  the  secular  rulers  were  naturally  vigor- 
;i8  in  tho  same  policy.  In  1380  Charles  V  of  Franco  forbade  the 
ion  of  furnaces  and  apparatus  necessary  for  chemical  pro- 
Uuder  this  law  the  chemist  John  Barrillon  was  thrown 
into  prison,  and  it  was  only  by  the  greatest  effort  that  his  life 
was  saved.  lu  1404  Henry  IV  i>f  England  issued  a  siinihir  decree, 
id  in  U18  tho  Republic  of  Venice  followed  these  examples. 

But  champions  of  science  still  pressed  on.  The  judicial  tor- 
jro  and  murder  of  Antonio  do  Dominis  were  not  simply  for 
sresy;  his  investigations  in  the  phenomena  of  light  were  an 
iditional  crime.  Pierre  de  la  Ram(?e  fell  in  the  massacre  of  St. 
irtholomow  as  a  heretic,  but  his  teachings  hiul  previously  been 
jppoil  by  a  royal  edict,  sought  by  tho  Church  on  account  of  his 
breaking  away  from  the  old  theological  methods.* 
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*  For  an  secuttui  of  Bft«oD*i  imUsc,  De  NuUltato  Mof^lv,  bm  Bocfer.  For  Uio  uproftr 
OBDMd  hj  Baoon'a  tuachlug  at  Oxford,  sec  Kopp,  (i»chichlc  dcr  Chciuie,  Ununscbwelg, 
IMS,  voL  1,  p.  OS;  and  for  a  fiotDcwhat  rcactjunary  dL^m^siuu  of  Bactm'e  rclatiuo  hi  the 
praams  of  clicmUtrr,  »ec  a  recent  nork  by  tlic  ]>aine  nulhor,  Ausichtcii  iibcr  die  Aufgabe 
liar  ClMmitf ,  Bntua8chwt>r((,  1  B7-(,  pp.  S5  tt  »tq. ;  also,  for  an  excellent  BUinmary,  i»e«  Uoefer, 
HbV  do  la  CliJtDie,  vol.  I,  pp.  !i(!8  H  tq.  Yix  probahljr  the  moet  thonragb  ntudy  of  BacDD*B 
gCncnJ  work*  in  adencn,  and  for  his  view*  of  the  universe,  sec  Prnf.  Werner,  Die  Koutto- 
loi^ie  und  allgctucbie  Naturlohre  iea  Roger  Daco,  Wien,  1879.  For  eunnnaHca  of  his  work 
t  other  Mdp,  we  Wbewolt,  vol.  L.  pp.  807.  86S;  Dmp«T,  p.  43B;  Sai»xct,  Descartes  H  Mf> 
((tiraeiim,  d«iisi&Tiiu  ^dltlin,  pp.  'AHI  rt  »cg. ;  IioiuTl%oa,  Progr^  do  la  Teasio  hiunainc, 
271.  373;  Hprenitcl,  UlsUiirc  dc  la  M^decine,  Paris,  ISfiS,  rol.  u,  p.  S97;  Cinier, 
I  daa  Soloncca  Natm-olltfi,  vol.  1.  p.  417.  Aj  to  Bacoo's  orthodox)-,  icc  t^aituct,  [rp. 
.  65.  For  p|tecia)  oxuninatiuii  of  (.aiuwa  of  Dacon>  coutlemuaUoii,  mw  WuiMiiigUiu,  oitoil 
f  I:*ai4»«f,  i>.  14.  On  Bacon  aa  a  sorcerer,  s«e  Fcathfimtoiifaaugh'a  article  in  North  Anipricun 
view.  Fur  a  \tnet  but  sdruinilile  »LalvnK-nt  of  Roger  BocunV  relation  to  the  world  in  ktn 
a,  and  of  what  he  might  biivc  duue  hud  he  not  bci*a  thwarttNl  by  thmlug}',  see  Diilliiigi^r, 
(iIIm  tti  Kuropean  Hi-torj,  Kn^l'ub  tninjiUtion,  I^ndon,  1890,  pp.  17S,  170.  Fttr  a  ^(ntd 
Dpl«  of  tlte  doiif^  of  denying  the  full  power  of  Saum,  evea  hi  niurh  more  recent  tiinett 
I  B  Protrfftaat  oonntr3r,  we  account  of  treatment  of  BekkerV  Monde  Enchant^  br  the 
of  Holland,  in  Nisard,  nietoirc  dcA  Lirrcs  Populaireo,  toI.  t,  pp.  172,  17S. 
,  \h  hid  Anjii'hl«ii,  pushes  ciiticiMu  even  to  floiiie  ^kopticiam  aa  to  Rof^  Haeon  twing 
^tttf  rfHW>c<r«T  of  niuiir  of  the  ihio^  ffonitmlly  attrihotftd  to  him  ;  but,  after  all  dcductiooH 
sn  ovefoDy  tuade.  eouuiih  rtmatiu  to  make  UacoD  the  greatcM  beoufactor  to  humanit]' 
Brine  thu  middle  agu.  For  Roger  Itucon'ft  deep  devotion  to  religion  and  tbo  Church,  roc 
sihxi  «i)d  r<-ii<jrl['<  In  Si^boeldec,  Ro^r  Bacon,  Augsbuig,  187U,  p.  112 -,  alw,  citatloa 
'  '11,  chap.  vi.  Od  BaeoD  aa  a  "  Mohammedan,"  se4>  SaiMet,  p.  17. 
br  1:.  . :  _  Li  in  phftdcal  science  by  the  DuoiinJcons  and  Frauciacoiu,  see 

te  Kranec,  rol.  it,  p.  28.1.    For  the  suppreasaoa  of  chemical  teaching 

u«v  i'- <- 1  i'*n»,  fteo  Hcbrf  Mordn,  Uistoire  de  France,  vol.  xii,  pp.  14,  15.     For 

t  that  the  world  ia  stmdilj  workitig  inward  great  diocorcriei  lu  to  tho  cause  and  pre- 
ntfoli  of  STMotlo  dianaaw  and  of  thtir  propagation,  >c«  Beale'd  DlMmsc  Uensx,  Baldwin 
Uiluoi'a  KultArf  Eoficcertng,  Michvl  Levy's  Tmii^  d'By^ine  Publiquo  et  PriT^e.  For 
a  wammaj  of  Uta  bull  ^nii^ni  pvriter,  and  fur  an  example  of  injot^  done  by  it,  a«e 
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To  question  the  tbeolog^cal  view  of  physical  science  waa,  e^ 
long  after  the  close  of  the  middle  ages, exceedingly  perilous, 
have  8<:'Cn  in  this  chapter  how  one  of  Roger  Bacon's  unpnrdonnl 
offense-s  was  his  argument  against  the  efficacy  of  magio,  and 
chapters  preceding  how  centnnes  aftorwai'd  Wyor,  Flade,  Bckkq 
and  a  multitude  of  other  invest igat-ors  and  thinkors  suffer 
fiscation  of  property,  loss  of  iiositiou,  and  even  torture  and 
for  similar  views.    I  will  refer,  then,  to  hut  one  more  caae  as 
typical. 

In  the  last  year  of  the  sixteenth  century  the  porsecutiona  fq 
witchcraft  and  magic  were  especially  cmel  in  the  western  distric 
of  Qennfvny,  tlio  main  instrument  in  them  being  Binsfeld, 
fragan  Bishop  of  Treves. 

At  that  time  Cornelius  Loos  was  a  professor  at  the  nnivcreif 
of  that  city.    Ho  was  a  devoted  churchman,  and  one  of  the  mo 
brilliant  opponents  of  Protestantism,  but  ho  finally  saw  throu| 
the  prevailing  belief  regarding  occult  powers,  and  in  an  evil  bod 
for  himself  embodied  his  idea  in  a  book  entitled  "Tme  and  Fall 
Magic."    The  book, though  earnest,  was  tomperat<>,  but  this  holf 
him  and  his  cau.se  not  at  all.    The  texts  of  Siripture  clear]^ 
sanctioning  belief  in  sorcery  and  magic  stood  against  him,  i 
these  had  been  confirmed  by  the  infallible  teeurhings  of  the  Char 
and  the  popes  from  time  immoniorial ;  the  book  was  stopped 
the  press,  the  manuscript  confiscated,  and  Loos  thrown   into 
dungeon. 

The  inquisitors  having  wrought  their  will  upon  him,  in 
spring  of  1593  ho  was  brought  out  of  prison,  forctnl  to  n'CJint 
his  knees  before  the  assembled  diguitartes  of  the  Oharch, 
thenceforward  k'  fantlynndor  surveillance, and  n*    ■ 

prison.    Kvi-n  tli  itnsidored  tou  light  a  puuishmeiK 

arch-onemy^iho  Jesuit  Del  Rio,  declared  that  Ijut  for  his  death  1 
plague  he  would  have  been  finally  .sent  to  the  stake.    His  ma 
Btiript,  liiildun  away  in  the  archives  at  Treves,  was  supj^osed  to  1 
lost  until  within  the  present  decade.    After  three  centuries  wt 
remains  of  it  has  been  brought  to  light  by  an  American  scholar^ 

Beluurldt'r,  ■  ''«l«,  p.  K^O;  «n(l  fw  n  studinuslj  modcflita  wWn 

ySis»xa,\^--  •  VII,  chap.  vL     for  chnriiclcr  ftud  pfTieml  effm*<frf  J 

XXn,  *m  Lcn,  In-iuL-iiiou,  i  4fi2  rf  *^.     For  tbo  clio- 

tMl«f(,  Kw  IlrtllHT(r,  p-  177.     i  '    lil  Summit  ttfrntrrimln,  »«[■ 

work.    F(>r.\iibmlo  tie  DomlnU,  are  UontucU,  UXtL  dt!i  lUtb^nutlquo*,  voL  1,  p.  7<iS,  &■»' 

boldt,  CVMitto",  Ul*ri,  rul  1r.  pp,  I4S  <4  »«/, 

•  IVof.  Uror:ge  UnroUi  Borr,  of  tVirnuIl  I'nJvmity,  wfaon^  «ij>y  nt  Umw's  W^  la 
tbu  librnrT  of  ihal  liwtllnUdn.     Frnr  «  full  uroxint  of  ihr  itnieoYcrr  ^■- ' 
tho  Nt'w  Yurk  KTmtiiii  INwi  ftw  NovnulKv  IH,  tftttO.    Tbo  fiuru  itl 
LL  '      '  '    II!  In  i1m>  aniblvM  nt  UrtMHtliik     Vur  M  - 

"-  work  UH  Uf mooUnl  I^OMuadai)  auJ 


.._  .  i n   —  ^_ 
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lODERN   INSTANCES  OF  DEMONIACAL   POSSESSION. 

Br  Pftor.  E.  P.  EVANS. 

PERHAPS  few  persons  are  fully  aware  of  the  official  attitude 
of  the  Papal  See  toward  beliefs  which  modem  science  has 
jectoil  as  absurtl,  and  toward  institutions  which  the  progress  of 
|vilizatiou  has  abolished  as  injurious.  In  a  recent  review  of 
Bsare  CantVs  voluminous  Universal  History,  the  Jesuit  Fa- 
^er  Giuseppe  Bmnengo  criticises  this  popular  work  from  a 
fttholic  point  of  view,  and  censures  its  deviations  from  the 

chiugs  of  the  Church.* 

Cant^,  now  in  tlie  eighty-eighth  year  of  his  age,  is  himself  a 
ftvout  Catholic,  and   sci'upulously  alistaincd  from  reading  any 

3k3  condemned  by  the  Congregation  of  the  Index,  however 
bceesary  they  might  be  to  his  historical  researches,  until  he  had 
t>taincd  permission  from  the  Pope.  Ho  also  submitted  his  His- 
r>- to  the  scrutiny  of  the  aforesaid  Congregation,  and  declared 
willingnosa  to  expunge  any  passages  that  should  not  bo  re- 
fcrded  as  strictly  orthodox.  Indeed,  he  performed  this  unpleasant 
ttd  onerous  task  in  1807,  and  again  in  1880,  and  won  thereby  the 
irm  commendation  of  Leo  XIII,  formally  expressed  in  an  apos- 
blical  brief  dated  June  3, 1886.  But  the  Holy  Office,  more  papal 
pan  the  Pofie,  was  not  satisfied  with  the  expurgations  that  had 
pen  so  gratifying  to  his  Holiness. 

In  a  series  of  articles  first  jirinted  in  the  Civilt^  Cattolica, 
ad  now  republished  in  a  separate  volume,  Brunengo  re-oxamincs 
jntii's  work,  an<i,  while  i»raising  in  general  the  "Christian  and 
Uliolic  spirit"  which  pervades  it,  points  out  many  statements 
id  ooucUiaions  at  variance  with  the  doctrines  of  the  Church.  In 
ke  firet  place,  he  seems  to  think  that  no  Catholic  historian  should 
cord  anything  derogatory  to  the  character  of  any  pope ;  at  least, 

blames  Cantii  for  not  speaking  well  of  Sergius  HI,  John  X, 
id  John  XI,  notoriously  licentious  pontiffs  of  the  tenth  century, 

lose  rule  is  known  in  ecclesia.stical  history  as  the  pornocracy, 
hd  reproves  him  for  not  emphasizing  the  wickedness  of  Savoua- 
^1a  in  opposing  Alexander  VI.    On  the  other  hand,  no  Catholic 

Btorian  should  praise  a  Protestant  or  a  heretic;  and  in  accord- 
kce  with  this  prinoiple  CantU  is  severely  repreh«uded  for  admit* 
that  Calvin  was  a  man  of  pure  morals  and  improved  by  his 
I  implo  the  morals  of  the  Swiss;  that  Scipio  Ricoi, 
wi,  was  "  piuufe  and  learned  " ;  that  the  Janscnists 
\  not  wholly  devoid  of  good  qualities ;  and  that  Dollinger  was 

•  0>mjiimIimI  npr*  k  (jhitla  oalTemle  dl  Cenre  C«ii&  del  F.  Gtiueppe  Bnmeogo, 
\C  0. 0.    Boom,  U91,  pp.  l»a 
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erudite  and  vIriuouB.    Such  concessions  are  marks  of  inental  0^ 
tuseness  or  moral  weakness,  and  ought  never  to  be  made. 

Again,  Cantii  is  censiired  for  questioning  the  strictly  1 
character  of  hagiological  narrations,  and  for  assuming  11...^ 
of  the  stories  told  of  St,  George,  Johu  of  Nei>onuk.  Hernieni 
and  other  canonized  persons,  are  mere  legends ;  also  for 
verting  on  some  of  the  actions  attributed  to  the  saints  as 
worthy  of  holy  men. 

Cantii  maintains  that  the  Spanish ,  unlike  the  Roman  tnqui 
tion,  was  an  institution  not  of  the  Churcb  but  of  tho  state, 
therefore  feels  himself  more  at  liberty  in  describing  and  condem 
ing  itj*  proceedings.  Brunougo  declares  this  view  to  be  wholl; 
untenable,  and  proves  conclusively  that  the  Inquisition  in  S 
was  not  a  [loHtical  but  an  ecclesiastical  tribunal,  created  and  co: 
ducted  by  the  apostolical  authority  of  the  Pope  in  the  intereeta 
the  Roman  hierarchy. 

Having  settled  this  point,  he  asserts,  in  opposition  to  Canti 
that  the  Inquisition  was  an  immeuse  boon  to  Spain,  and  tii 
whatever  material  loss  may  have  been  incurred  by  the  expuhfii 
of  the  Moors  and  other  skillful  and  thrifty  artisans  was  mo: 
than  made  good  to  the  nation  by  the  great  treasure  of  relig'tottf' 
xmity  which  the  Holy  Office  secured. 

80,  too,  the  right  of  the  Pope  to  depose  sovereigns  and  to  ab- 
solve their  subjects  from  allegiance  rests  upon  tlie  supreme  oud 
universal  dominion  conferred  by  Christ  upon  his  vicar,  and  etc 
not  be  changed  by  circnmHtances  nor  abrogated  by  buuiau  0 
monts.  The  same  holds  true  of  the  temporal  sovereignty  of 
Pope,  which  ungodly  revolutions  and  sacrilegious  usuriwlii 
may  put  temporarily  in  abeyance,  but  can  never  annul  and 
manently  abolish. 

Still  more  antagonistic  to  the  enlightened  spirit  of  the  ag«  ii 
Brunengo's  defenne  of  the  reality  of  witchcraft  and  diaboUeal 
possession  as  dogmas  of  tht^  Catholic  Church,     He  sharply  nk 
bukes  Canth  for  treating  this  belief  as  an  "error,"  and 
"Tliere  are  one  hundred  and  three  papal  bulls  which  fc 
quisitors  as  a  rule  of  procwlure  in  prosecutions  for  wi 
magic,  aud  other  sorceries.    If  the  Popes,  who  publislied  the 
edicts,  had  doubted  even  for  a  moment  the  truth  aud  reality  > 
the  enormities  a8cribe<l  to  magic ;  if  they  had  believed  with  Cnntj 
or  entertained  the  sligbli^st  sus])icion  that  the  bfUef  in  a  diz 
intercourse  of  the  devil  with  man  is  a  mere  fancy  or  iUuJ4ion,th< 
would  have  expressed  themselves  very  differently  in  those  bull 
and  ■  rod  to  explain  to  the  faithful  the  vanity  aud  inanil 

of  ail        ,^     nrts.    But  because  they  had  no  doui)t  of  the  rc<ktil| 
of  the«e  things  they  uaod  an  entirely  different  longnagow    Kfl 
whom  are  we  to  believe— Canlii,  who  alwolutelyoontesta  Ui«  1 


ality  of  witchcraft;  or  the  popes,  lushops,  ami  synods  that  have 
animuusly,  with  the  uecessary  limitations,  ostahllshed  ft  as  a 
tholic  doctrine  ?" 

There  aro  doubth^ss  many  sincere  Catholics,  liko  Cftntti,  who 

pudiate  the  belief  in  demoniacal  possession,  hut  Bnincngo  is 

inquestionably  right  in  affirming  that  this  view  is  opposed  to  the 

twiching  and  nctuid  practice  of  the  Church  on  this  subject. 

XTII  is  justly  regardwl  as  a  man  of  more  than  ordinary  intelli- 

nce,  ond  more  thoroughly  imbued  with  tlie  modern  spirit  tlian 

y  of  his  predwosfiors,  yet  he  composfd  and  issued,  November 

1800,  a  formula  of  Exorcismus  in  Satajumi  ci  Angelos  Apos- 

fa*  worthy  of  a  place  in  any  mediEeval  collection  of  conjurations. 

is  Holiness  never  fails  to  repeat  this  exorcism  in  his  daily  prayers, 

d  comnicnds  it  to  the  bishops  and  other  clergy  as  a  potent 

loans  of  warding  off  the  attacks  of  Satan  and  of  casting  out 

vilfi.    In  lBi9  the  Bishop  of  Possau  pxiblished  a  Manuale  Bene- 

clionum  for  the  same  purpose;  and  in  1861  tliore  was  printed  at 

uaich,  in  Bavaria,  a  work  entitled  Ritualo  Ecclesittsticum  ad 

sum  cleric^rum  ordinis  8.   Francisci,  by  Pater  Franz  Xaver 

fhbauer,  in  which  the  theory  of  demoniacal  possession  is  main- 

inwl,  and  ihi*  mi-thod  to  be  pursued  in  such  cases  minutely  pre- 

ribed — ^fo<lliJt  jutandi  afflidos  a  ch^tnone.    The  author  of  this 

itual  distinctly  declares  that  nearly  all  so-called  nervous  diseases, 

ria,  epilepsy,  insanity,  and  milder  forms  of  mental  alienation, 

lither  the  direct  reault  of  diabolical  agencies  or  attended  and 

greatly  aggravated  by  them.    A  sound  mind  iu  a  sound  body  may 

dovil-proof,  but  Satan  is  qnick  to  take  advantage  of 

i\  OS  of  men  in  order  to  get  jtossession  of  their  persons. 

0  adversary  is  constantly  lying  in  wait  watching  for  and  trying 
t  produce  physical  derangements  as  breaches  iu  the  wall,  through 
hich  he  may  rush  in  anri  capture  the  citadel  of  the  soul.    In  all 

of  this  sort  the  pnost  is  to  be  called  in  with  the  physician, 
d  the  medicines  are  to  be  blessed  and  sprinkled  with  holy  water 
efore  l>eing  rulministered.  Exorcisms  and  conjurations  are  not 
ly  to  lie  spoken  over  the  patient,  but  also  to  bo  written  on  slips 
f  consecrated  jwper  and  applied,  like  a  plaster,  to  the  part«  esp<>- 
ially  affected.  The  physician  should  keep  himself  supplied  with 
brso  written  exorcisms,  to  be  used  wlien  it  is  imi)ORRibIe  for  a 
iriest  to  bo  present.  As  with  patent  medicines,  the  public  is 
ramed  against  counterfeits,  and  no  exorcism  is  genuine  unless  it 
'i  the  seal  of  the  liishop  of  the  diocese.     According 

1  ..aier,  the  demfm  is  the  elhcient  cause  of  the  malady, 
<d  there  can  be  no  euro  until  the  evil  one  is  cast  out.    This  ia  the 

:'■■■-'•■'  1  then  healy  the  physical  disorder, 

lie  body,  and,  as  it  were,  stopping 

with  hia  drugs  so  us  to  prevent  the  demon  from  getting 
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in  again.  Hore  we  have  an  example  of  iho  reconciliation  and 
harmonious  co-operation  of  religion  and  science,  which  so  many 
earnest  thinkers  of  to-day  are  rather  fiitilely  striving  after. 

The  lu1.est  expression  of  the  views  of  the  Catholic  Cliurch  o^^ 
demoniacal  possession  is  contained  in  a  pamphlet  just  printed  a^H 
Munich,  in  which  the  castinj^  out  of  a  devil  in  Wemding  is  fully 
and  officially  reported  by  the  exorcist  himself.  Father  Aureliu 
and  the  case  "critically  elucidated  for  the  people"  by  Rioha 
Treufels.    (Die  Teufelsaustreibiing  in  Wemding.    Na4:'h  dem  Ba 
richte  des  1*.  Aurelian  fi'ir  das  Vulk  kritisch  heleuchtot  von 
chard  Treufels.    Munchen:  Schuh  &  Cie.,  18D2.    Pp.  U.   Treufe 
is  doubtless  a  jisoudonym  chosen  by  the  author  to  Indicato  thaf 
his  feet  are  planted  on  the  rock  of  faith.) 

The  report  itself  is  substantially  as  follows :  On  Shrove  Tuesdaj 
February  10, 1801,  a  boy,  ten  yeai*s  of  age,  named  Michael  Zilk,  1 
eldest  son  of  a  miller  living  near  Wernding,  in  Bavaria,  began  I 
act  in  a  very  strange  manner.    He  could  not  say  his  prayers  nc 
hear  another  person  pray  without  falling  into  fits  of  rage.    Tfa 
same  effect  was  produced  by  the  sight  of  a  crucifix  or  of  holj 
water,  and  by  passing  near  a  socrod  shrine  or  a  church.    A  phyi 
cian  was  consulted,  but  without  avail;  equally  inoffective  wur 
the  benedictions  pronounce<l  by  Parson  Seitz,  of  Dtlrrwangeaj 
finally,  recourse  was  had  to  the  capuchins  of  Wemding,  wher 
Father  Aurelian  took  the  case  in  hand,  and,  after  a  lung  proc 
of  spiritual  or  magical  diagnosis,  consisting  in  the  utterance 
various  forms  of  beaedictioa  and  incantation,  doclarix.1    ' 
the  symptoms  inilicated  demonitical  possession.    Tills  opii      i       i:i!l 
indorsed  by  the  Right  Reverend  Bishop  Pancratius,  of  Augsburi;. 
who  saw  the  boy  May  VI,  1801,  and,  "  in  the  full  consciouanoss  i 
his  episcopal  power  and  dignity,"  called  upon  the  unclean  spr 
to  como  out  uf  him,  but  the  obstinate  imp  refused  to  obey. 
length,  after  special  permission  was  ohtaincnl  from  Bishop 
[lold,  of  Kichstadt,  to  whose  diocese  AVerudiiig  belongs,  the  ( 
mony  of  exorcism  was  solemnly  performed. 

Wo  need  not  bore  enter  into  a  detailed  description  of  the  hoct 
pocus,  which  began  on  the  morning  of  July  13th,  and  ended  wit 
the  expulsion  of  the  demon  or  demons  (for  there  seem  to  bav 
been  ten  of  thum)  on  the  oveniiig  of  the  next  ilay.    So  groat  wa 
the  strength  imiuirted  to  the  boy  by  the  indwelling  devils  th^ 
half  a  dozen  men  could  hardly  carry  him  into  the  j 
Uio  cloister  church,  where  the  conjuration  was  to  be  |    ..   .  ..j€ 
the  preeeuco  of  the  parents  and  a  few  friara  and  devout  lA>*nic^ 

11  ■   ■  ■■'■■■.  ■    '  ■  cl 

tho  church ;  but  «ven  thou  no  TMpotuuj  was  elioitod,  outU  Fat 
AuroUan  Ihroalened  to  briug  In  the  monstrance  and  comp«l  i 
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demon  to  worship  it.  This  was  more  than  the  dovil  could  stand, 
and  he  cried  out  in  a  terrible  ragt%  "  The  boy  is  possessed ! "  The 
good  monk  lays  peculiar  stress  upon  this  incident,  as  fumishinff 
ronolasive  proof  of  the  real  presence  of  Cbrist  in  the  holy  sacra- 
ments Further  interrogatories  brouj^ht  out  tht?  fact  already  men- 
tioned, that  the  demons  were  ten  in  number,  although  the  answers 
were  always  given  in  the  first  person  singular  and  in  the  Bavarian 
dialect.  Thus,  when  conjure<l  to  go  out  of  the  Iwy,  the  demon  re- 
plied, "I  mog  net"  {Ich  mag  nickl ;  I  don't  want  to). 

Father  Anrelian,  having  now  got  the  devil  so  far  under  con- 
trol OS  to  make  him  8i)eak,  felt  sure  of  a  brilliant  success,  and  on 
Ihe  morning  of  July  lith  threw  the  church  open  to  the  public. 
Wernding,  it  must  be  remembered,  has  not  only  a  sulphur-bath 
for  the  periodical  purging  of  the  profane,  but  also  a  wonder- work- 
in|^  shrine,  to  whicli  thousands  of  pious  pilgrims  resort  in  order 
to  be  purified  from  sin.  On  this  occasion  tho  persons  who  filled 
the  church  were  chiefly  penitents  of  the  latter  class,  and  consti- 
tuted a  fit  audience  of  eager  anil  credulous  witnesses  fully  in 
sympathy  with  Father  Aurolian  and  the  marvelous  work  ho  had 
undertaken  to  perform,  howling,  moaning,  and  praying,  and  wring- 
ing their  hands  as  the  priest  went  on  with  his  exorcisms. 

The  following  is  tho  substance  of  tho  dialogiie  between  tho 
capuchin  and  thp  devil : 

C.  You  must  depart  from  tho  child;  there  is  no  help  for  you. 

D.  I  can't. 

C.  Why  can't  you  ? 

D.  Because  she  is  always  banning. 
C  Who  is  banning  ?    Some  woman  ? 
D.  Yes. 

C,  What  is  her  name  ? 
£>.  Herz. 
On  hearing  this,  the  parents  lifted  up  their  arms  and  exclaimed, 

'  She  is  our  neigh  bor  I " 

C.  Why  did  she  send  you  iato  tho  child  ? 

D.  Because  she  wns  angry. 
C  Had  the  child  done  her  any  harm  ? 
D.  No. 

C  How  long  have  you  possessed  the  child  ? 
D,  Sii  months. 

C.  When  arp  you  going  to  get  out  ? 

D.  I  don't  kuow. 

C.  Why  don't  you  know  ? 

/).  Because  this  woman  Herz  keeps  on  banning,  and  so  long 
IS  Bhe  does  this  I  can't  go. 

This  conversation,  repeate*!  again  and  again  with  slight  vari- 
ations, occupied  tho  whole  forenoon. 
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When  the  oxorcistn  was  rcsuini'il  at  oiiooVlrxilc  iu  iht 
noon,  the  devil  was  eWdently  coii.sider.ibly  di»|iiritrd;  ucc 
ally  he  roasod  himself  and  "  tore"  the  boy, but  less  "violently 
beforehand  no  longer  showed  his  spite  by  spittinff  nt  th. 
After  having  gone  through  with  tho  usnal  forms  of  ool 
witli  the  cross,  and  having  brought  the  magic  power  of  the  Hf 
to  bear  upon  the  stubborn  imp,  the  capucinn  r,alU;d  upon  him 
the  name  of  God,  and  the  mother  of  God,  and  the  holy  archunf  _ 
Michael,  to  say  whether  he  would  now  dei>art,  aud  received  tho 
answer  uttered  in  a  humble  tone,  "  Yes."     This  question  wai 
repeated  tliree  times,  with  the  snme  result.    "  The  first  timG,"saya 
Father  Aurelian,  "that  tho  devil  expressed  hia  willingness 
out  of  the  boy,  I  conjured  him  not  to  enter  into  any  of  the 
sons  present  nor  into  any  living  creature, not  even  into  tho  womn 
Herz,  who  liad  baniie<l  liini  into  the  boy,  but  to  depart  to  \\ 
place  which  God  had  asaigued  him.    After  a  short  pause  I  ps 
the  question, '  Have  you  departed  from  the  boy  ? '  and  receiv* 
the  answer,  *Y©8.'    'And  also  your  comiwinions  ?*    'Yes.*    'Fd 
the  third  time  I  conjure  you  to  tell  the  whole  truth :  have  yo 
and  your  companions  departed  from  the  boy  ?'    *Yea,'    '  Wbe 
are    you    now  ? '     'In    hell/     '  And    your    companions,    too ] 
'Yes.'    "In  the  name  of  the  most  holy  Trinity,  and  this  sign 
the  cross,  I  conjure  you  to  confess  whether  you  aud  your  com} 
ions  are  really  in  hell ! '    '  Yes,  we  are  in  hell  I '  was  the  horrifjl 
ing  reply.    And  it  really  seemed  as  though  tho  voice  came  frofl 
hell.    In  his  former  answers  the  demon  had  spoken  in  a  sharp  i 
insolent  tone,  but  this  last  response  was  utterly  subdued 
extremely  mournful." 

Michael   Zilk,  thus   freed    from    the  uncb^an   spirit,  quioi^ 
cneeled  before  the  altar,  kissed  the  crucifix,  partook  of  the  bolj 

:;rament,and  devoutly  repeated  i\x6  Pcder  nosier  ^nA  Ave.  Mari\ 
"A  Te  Oemn  was  sung  at  the  hiich  altar,  and  on  the  follovi 
moniiug  a  sp<.*uial  Korvico  of  thanksgiving,  consisting  of 
mass  with  rosary,  was  held  in  recognition  of  the  "mighty  wort 
that  had  been  sn  surocBsfiiUy  acoomplished. 

To  Father  Aurt:lian*s  mind,  such  as  it  is,  the  causa  of  tho ' 
moniacal  possession  is  perfectly  olear,  and  ho  states  his 
without  ro^orvo.    The  father  of  the  boy,  he  says,  was  a  Cathc 
and  the  mother  a  Protestant;  thoy  were  married  by  a  Prot«0| 
clergyman,  and  the  children  were  educated  in  the  Prot 
faitli,    Tho  father  afterward  repented  of  his  grievous  fantffl 
cndeavorwl  t«  repair  it  by  »endiiig  hia  three  cliildnm  to  a  Cot 
olic  school.    This  step  excited  t!ie  anger  of  Iki^  Protestant  ncigfl 
bors,  one  of  whom,  a  woman  named  H' • '   *'-V  »■■  .  ■- 
banning,  and  sent  the  devil  into  the  el 
on  Shrove  Tuesday  a  quantity  of  dried  pear&  (i/uUWr4)  to" 
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>vor  which  the  witch   hnd  doiibtlpsH    imittertvl   wiokod  spells, 
i'ifty  dri*id  jwars — and  this  is  tho  number  the  boy  is  enid  to  have 
iten — one  would  think,  might  suffice  to  play  the  devU  with  his 
aach,  without  supernatural  aid  or  intervention.    Tt  is  the  old 
If  tho  child  sufferK  from  a  surfeit  of  sweetmeats,  it  is  not 
kho  goodies,  hut  the  goody,  who  is  at  the  bottom  of  it,  and  who 
,  have  sprinkled  her  gift  with  deWl's  powder  in  saccharino 
lise,  or  manufactured  tho  sugiir-plums  at  midnight  out  of 
Pitches'  butter. 

We  are  further  informed  that  the  father,  after  frequent  con- 
ferences with  the  capuchins,  has  made  good  his  unfortunate  mar- 
riage; tho  nuptial  ceremony  has  been  performed  again  according 
5j4ie  Catholic  ritual,  and  the  children  have  been  rebaptized  by 
BthoUc  priest.  The  mother,  tcjo,  has  been  perstiaded  to  join 
■»e  Catholic  communion,  or  rather  driven  into  tho  fold  by  the 
•ersceutions  of  a  violently  bigoted  mother-in-law,  who  was  evi- 
Jently  the  real  demon  of  the  household. 

A  "  mixed  marriage/*  although  recognized  as  legitimate  by  the 

^Jaw  of  the  land,  has  never  been  regarded  by  the  Church  as  just 

kod  valid,  but  is  characterized  in  ecclesiastical  legal  torniinology 

IS  ntftfrimnnitifn  U-<jithnnm  8e<I  turn  ralum.     It  has  been  reservwl, 

[towever,  fur  Falhor  Aurrliau  to  discover  that  the  offspring  of 

Buch  unions  easily  como  under  the  influence  of  evil  spirits,  and 

Fare  peculiarly  liable  to  demoniacal  possession. 

Ah  convincing  proof  of  diabolic  agency,  the  exorcist  makes 
Jihe  following  assertion :  "  When  I  s}»rinkled  the  possessed  boy 
rith  holy  water,  he  sprang  toward  me  in  rage ;  if  I  used  ordinary 
fval4-»r,  he  kept  perfectly  quiet.  In  like  manner,  when  I  uttered  a 
prayer  of  the  Church  iu  Latin,  ho  became  furious;  if  I  repeated  a 
Lpassago  from  a  Latin  classic,  he  remained  perfectly  calm."  Be- 
leprinklings  with  the  foul  contents  of  an  aspercorium  might  excite 
Itho  wrath  of  even  a  gentler  spirit  than  a  goblin  from  Tartarus; 
land  although  it  may  be  true,  as  a  popxtlar  proverb  asserts  that 
1"  tb<i  devil  is  an  ass,"  he  would  also  seem  to  be  a  good  Latinist 
^uuion  of  the  twain  is  not  so  rare  a  phenomenon  as  the  un- 
aed  are  apt  to  suppose),  and  a  sensitive  purist  quick  to  dc- 
Itect  sod  to  resent  any  forms  of  expression  less  correct  and  ele- 
F^ftut  than  Btrictly  classical  locutions.  Unfortunately,  however, 
{for  Father  AuroHnn's  argumeut,  another  priest  who  examined 
|the  boy  positively  denies  this  statement,  and  declares  that,  when 
■1  Zilk  wa«  sprinkled  with  holy  water  secretly  from  be- 
lie indwelling  devil  gave  no  sign.  In  concluding  his  re- 
Father    Aurelian    uses    tho    following   strong   language: 

-  denies  demoniacal  possession  in  our  days,  confesaoft' 

;jt  he  haa  gone  astray  from  the  teaching  of  the  Catho- 
llic  Ubarch;  but  he  will  believe  iu  it  when  he  himself  is  in  the] 
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possos^ion  of  the  devil  in  lielK    As  for  myself, 
Ihority  of  two  biaJiops." 

It  was  formerly  held  by  both  Catholics  and  Protcstonts  ibi 
unbaptizEHi  children  were  in  tho  power  of  the  devil,  audj 
Catholic  ritual  still  prescribes  the  following  formula  uf  exor 
to  be  used  before  baptism :  "  I  exorcise  thee,  tinclean  spirit,  in  ft 
name  of  the  Fnther,  and  the  Son,  and  the  Holy  Qhost^  that  the 
departest  and  goest  forth  from  this  servant  of  Ood ;  for  lie  wl 
walked  on  the  sea,  and  extended  his  right  hand  to  the  snd 
Peter,  commands  thoo,  O  damned  one  I    Therefore,  accursed  devi^ 
know  thy  doom,  and  give  honor  to  the  living  and  true  God,  gii 
honor  to  Jesus  Clirist  and  to  the  Holy  Cihost,  and  go  out  of  thj 
servant  of  God,  whom   God  and  our  Lord  Jesus  Christ  hav| 
deigned  to  call  l)y  his  ^ace  and  mercy  to  tho  fountain  of  biiptiiuil 
[H*!re  thf  priest  makes  the  sign  of  the  cross  on  the  child's  for 
head  with  his  thumb.]    Aud  this  sign  of  the  ctosb  which  wo  pla 
on  his  forehead,  thou  accursed  devil  shalt  never  dare  to  violstOk** 

It  is  slAtcd  on  goifd  authority  thai  ninety-nine  out  of  one  hue 
dred  of  the  peasants  in  Wernding  aud  the  adjacent  country 
lieve  in  witchcraft,  and  are  wont  to  attribute  murrain  and  mar 
mus  and  all  kinds  of  pestilence  to  this  cause.    To  their  minds  eji 
demiology  jiuds  its  simple  and  Kuttufaotory  solution  iudemouolag 
It  is  also  an  intorestiug  fact  illustrating  the  local  porsisteucei 
superstition  that  the  people  of  this  region  were  notorious  tl 
centuries  ago  for  the  zeal  and  cruelty  with  which  they  persocut* 
and  prosecuted  witches.    Thirty-five  old  crones  were  burne<l 
witches  in  Nordlingen  between  1590  and  161)4,  and  equal  ardor 
shown  in  Nouhurg  aud  other  towns  on  the  Danube.    One  "  witohj 
Maria  Holl,  was  put  to  the  torture  fifty-six  times  without  extortir 
a  confession,  and  escaped  fui'ther  racking  only  through  tho  iuter 
vention  of  Ulm,  her  native  city.    Ha<i  the  woman  Herss  lived 
those  times  she   would  have  been  unquestionably  th<' 
fagots.    She  has  (lie  reputation  of  being  an  estimaljle  pei  ■ 
her  husband  has  brought  a  suit  for  slander  before  tho  court 
Anapach. 

The  author  of  the  pamphlet  in  which  Father  Aurelian's  repof 
is  embodied  does  not  maintiiin  that  Michael  Zilk  was  nctuAllJ 
possessed  ;  on  the  contrary,  he  is  inclined  to  think  that  Fatha 
Aureliiui  may  have  been  deceived.  What  he  strenuously  inslM 
upon,  however,  is  the  reality  of  demoniacal  possession,  which.  1 
nSirms,  t-an  not  be  questioned  by  any  Catholic  or  Protestant 
Jew  who  believes  in  the  truth  of  his  Holy  Scriptures.  "It  is 
incontestable  fact,  confirmetl  by  tho  traditions  of  all  nations 
ancient  and  m-wlorn  times,  by  the  unequivocal  K-  *i"  .-^  of 
Old  and  Now  Testament*,  and  by  tho  teaching  an<  f  j 

Catholic  Church."    Tho  cril^oa.  </uod  wmj?ft*,7uou  u^iyu^.^ 
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H«6  omfiOmSf  he  thinks,  applies  here  with  peculiar  force  and  fitness. 

Ffor  there  is  no  philosophical  or  tlieologicnl  tenet  resting  upon  a 
broader  basis  of  universal  consent.  Christ,  ho  says,  guvo  his  dis- 
ciples power  and  authority  over  all  devils  to  CAst  them  out,  and 
this  same  power  is  conferred  xipon  every  priest  by  his  consecration, 
although  he  is  never  to  exercise  it  without  the  permission  of  the 
bishop. 

Incidents  like  that  which  took  place  at  Wernding  have  been 
of  comparatively  frequent  occurrence  even  in  recent  times.    In 

P^^oistral  and  episcopal  archives  there  are  many  records  of  this 
rt  that  have  never  excited  public  sensation  because  they  were 
it  roportod  by  the  press,    lu  184'^  a  devil  named  Ro-ro-ro-ro  took 
■ssession  of  "a  maiden  of  angelic  beauty"  in  Luxemburg,  and 
UB  cast  out  by  Bishop  Lauroutius.    This  demon  claimed  to  ba 
one  of  tbp  archangels  expidled  from  heaven,  and  appears  to  have 
rivaled    Parson  Stocker  in   antisemitic    animosity.    When   the 
name  of  Jesus  was  mentioned,  ho  cried  out  derisively:  "O  that 
Jew!     Didn't  he  have  tt)  drink  gall  ?"    Wlien  commanded  to  de- 
part, he  begged  that  ho  might  go  into  some  Jew.    The  bishop, 
however, refused  to  give  him  leave  and  bade  him  "go  to  hell," 
which  he  forthwith  did,  "moaning  us  he  went,  in  melancholy 
tones,  that  eeomed  to  issue  from  the  bowels  of  the  earth,  'Burn- 
ing, burning,  everlastingly  burning  in  hell ! '    The  voice  was  so 
aad  "  adds  the  bishop,  "that  we  should  all  have  wept  for  sheer 
compassion,  had  we  not  known  that  it  was  the  devil." 

A  more  recent  case  in  point  is  that  of  a  lay  brother  connected 
with  an  educational  institute  in  Rome,  who  on  January  3, 1887, 
became  diabolically  possessed,  and  wius  taurcisiKl  by  Father  Jor- 
<Uii.  In  tliis  instance  the  leading  spirit  was  Lucifer  himself, 
Attended  by  a  host  of  satellites,  of  whom  Lignifex,  Latibor,  Moni- 
tor,Sefilie, Shulium, Ritu,  Haijunikel,  Exaltor, and  Reromfex  were 
the  most  important.  It  took  about  an  hour  and  a  half  to  cast 
oat  these  demons  the  first  time,  but  they  renewed  their  assaults 
on  February  10th,  Uth,  and  17th,  and  were  not  completely  dis- 
comfited and  driven  back  into  the  infernal  regions  until  February 
i'kl,  and  then  only  by  using  the  water  of  Lourdes,  which,  as 
Father  Jordan  states,  acted  ujMDn  them  like  poison,  causing  them 
to  writlie  to  ami  fro.  Lucifer  was  e.specially  rude  and  saucy  in 
his  remarks.  Thus,  for  example,  when  Father  Jordan  said, 
"Every  knee  in  heaven  and  on  the  earth  and  under  the  earth 
"hall  bow  to  the  name  of  Jesus,"  the  fallen  "Son  of  the  Morning" 
Morted,  "  Not  Luci,  not  Luci — never ! " 

It  would  be  easy  to  multiply  authentic  and  official  reports  of 
things  of  this  sort  that  have  happened  within  the  memory  of  the 
proaent  generation ;  but  they  all  offer  in  the  main  the  same  feat- 
oreSj  being  characterized  by  grossness  and  grotesquoness,  w 
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flingular  poverty  of  imugination,  and  would  bo  rather  mAnoio- 
noos  aud  unedifying  reading. 

Tho  principal  signs  of  demoniacal  jKjsseHsiou,  as  given  in  ecclfv 
siastimU  and  most  fully  in  monastic  rituals,  are  the  ability  to 
speak  or  to  understand  foreign  tongues  unknown  to  the  posiii«8iW>dr 
t-o  tell  whore  objects  are  hidden  (like  a  mind-readnr),  the  oxhihi 
tion  of  supemnturttl  bodily  Ktreuglh,  intense  aversion  to  hoi 
places  and  to  oouBecrated  objects  aud  persons,  and  the  |ioirur  oi 
moving  through  spa<'e  in  defianro  of  the  laws  of  graviUition. 

A  boy,  who  showptl  all  thoHo  Hvmptoms,  was  brought  to  Parson 
Eneipp,  a  Catholic  priest,  who  IiaH  a  niuch-frequeuted  hydroi>athi 
establish mout  in  Bavaria.  Two  priests  had  alroa<iy  dfclare<J  th 
boy  \*>  bo  possessed,  and  ha<l  tried  to  exorcise  him,  but  withoul 
effect.  Paraou  Kuolpp,  who  had  learned  to  look  upon  phenome 
with  medical  rather  than  with  theological  eyes,  took  a  ration) 
view  of  the  case,  and  by  a  sytematic  water-cure  treatment  hcale 
tho  patient  in  six  weeks. 

It  is  true  that  the  devil  has  been  eliwuuate<l  from  the  passio. 
play  at  Oboramniergau,  in  which  ho  once  took  a  prominent  po 
and  amused   the  public  by  bis  clownish  trickt*.     This   changi 
has  been  oitt^d  in  proof  of  the  progress  of  euUghtenmeut  auiou, 
the  peasants  of  the  Bavarian  highlands.    No  inference  could 
more  incorrect.    The  devil  disappeared  from  the  stagOp  m 
against  tho  will  of  the  Oberammergaucrs,  in  1S10,  by  command  ol 
the  Bavarian  Government,  which  refused  to  permit  a  further 
representiitioQ  of  the  play  except  on  this  condition.    Tho  text  w;is 
thcu  thoroughly  revised  and  the  performance  remodeled  by  I)r. 
Ottmar  Weiss,  and  Satan  utterly  banished  from  the  scenea.    Tlie 
mass  of  tlie  peasantry^  ueverthelessj  believe  in  the  devil  and  thf 
reality  of  diabolic  interference  in  humun  alfairs  as  6rmly  M 
over. 

Modern  scienre  is  doubtless  doing  a    groat  work  in   dimi 
ishiug  the  realm  of  sujKirstition ;  but  there  are  vast  low-Iyi 
plains  of  hninunity  that  liavo  not  yet  felt  its  bcnefioont  inHuen 
"Tho  schoolmaster  is  abroad";  but  where  he  wears  the  c 
or  the  cowl,  or  i»  p]ace<l  under  strict  clerical  supervision,  as 
recent  Prussian  Education   Bill  proposed  to  do,  tho  prograss 
intelligence  in  the  direction  indicated  will  be  exceeding  alow. 
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Mb.  0.  W.  Knrprns  romarkH,  in  Sdtnce,  iLot  on  d  Htudj  of  SchiBpnTrliri"  rli 
of  Mura  the  '•Y^tfrnt  of  **oaruiU"  r<.>8AlTo  tlioinKtvos,  in  iuan>  msc.- 
iiix,  tniUdns  liiMngims,  nnil  irirlng  tlm  Idtii  tliat  tha  planet  mx;  bu  r.  .. .,.. . 
tOBfti,  wiUi  tcndMnoy  to  ticxa^ooiil  cryKtftllixation— the  tiinftlfl,  for  inituo*,  1 
flMurti*  on  tli«  lino*  or  Ihti  I  '        ^alUzotion.    Tlib         "  it  Fori 

of  Uie  pi'Quliiifillca  uf  ilit:  trliDc  In  uu  «\  uc 

•xbUDOO  of  atCDO^licrc,  WaLur,  auuw,  lOu,  Aod  vc^utiiUou  uo  LUw  i^UdmI, 
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UECENT  GLACIAL  DISCOVERIES  IN  ENGI.uAND. 

'HE  aocompanying  map,  prepared  for  Prof.  Wrig^ht's  new- 
work  on  Man  and  the  Glacial  Period  from  data  furnished  by 
^he  latest  investigations  u\  Great  Hritain,  embodies  a  vast  amount 
af  iaformulion,  and  for  the  must  part  tolla  its  own  Btory.     It  is 
argely  the  outcome  of  the  work  of  the  late  Prof.  Carvill  Lewis, 
rhosc  untimely  death  loft  his  large  collection  of  English  notes  still 
l&publtaliod.     Hut,  in  response  to  the  interest  aroused  by  him,  a 
3iety  embracing  the  most  active  geologists  of  northern  England 
1  to  follow  out  and  complete  his  work.    The  president 
Ft   :         ^-.ty  is  Prof.  Percy  F.  Kendall,  now  of  Leeds,  who  pre- 
ircd  Iho  chapter  on  the  glacial  geology  of  Great  Britain  for 
*rof.  Wright's  book,  and  who  has  furnished  the  principal  data 
ifor  the  construction  of  this  map.    Wo  are  glad  to  be  informed 
Jso  that  the  field  notes  of  Prof.  Lewis,  under  the  joint  editorship 
A  Rov.  Dr.  Crosskey.of  Birmingham,  and  Prof.  Kendall,  are  soon 
be  puhlifthed  by  Mrs.  Lewis  in  England. 

Prof.  Ijewis  was  the  first  one  to  attemjtt  a  careful  delineation 
•jf  the  boundary  of  glacial  action  in  England  and  Ireland,  as  he 
rus  one  of  thu  tlrst  to  do  this  work  in  the  United  States.  Soon 
Profs,  Cook  and  Smock,  of  New  Jersey,  had  published  their 
Bp  of  the  terminal  moraine  in  Now  Jersey,  Profs.  Lewis  and 
Wright  took  up  the  task  of  following  it  out  through  Peunsylva- 
ia.  The  results  of  tlieir  work  there  are  embodied  in  Volume  Z 
>f  the  Geological  Report  of  that  State.  Upon  completing  this 
rork  the  two  profofisors,  by  previous  arrangement,  divided  the 
exploration — Prof.  Wright  carefully  surveying  the  line 
fcrd  to  the  ilisaissippi  River,  and  with  more  or  less  caro 
Alaakft.  while  Prof.  Lewis  wont  to  England  to  do  the  work  of 
rV'  'trive  spoken  there    Last  year  Prof.  W^right  also  went 

lo  i  I,  at  the  request  of  those  who  were  following  up  Prof, 

awis's  work  there,  and  went  over  a  large  part  of  the  most  im- 
irtont  ground  nndor  their  lead  ;  hence  an  unusual  degree  of  con- 
Sdenoe  can  be  placed  in  the  results  which  have  been  for  the  first 
ime  systematically  presented  in  this  map  and  the  accompanying 
~":tion.  Space  will  permit  us  to  give  but  the  very  briefest 
.ry  of  the  conclusions  respecting  English  glacial  geology, 
18  of  which  are  really  revolutionary. 

In   the    first   place    the    investigations   demonstrate   beyond 
>ntroversy  that  the  glacial  phenomena  in  the  British  Isles  are 
the  product  of  laud  ice,  and  not  of  floating  ice.    This  may  not 
am  very  important  to  American  geologists,  who  are  all  of 
300  mind,  but  in  England  it  means  a  good  de-al,  where  there  are 
~iDiuiy  who  i^till  cling  to  the  old  idea  that  icebergs  and  not  glaciers 
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ere  the  agency  wbtcli  scorud  Die  rocks  and  distribnt 
ders  over  Uie  inland.    In  tke  second  place,  th^f^  in  "r>    , 

have  oxplaine*!  away,  in  a  very  complete  and  '^M 

the  evidence  which  had  b«aen  sapposod  to  pr^...  :....:  ...-   a" 

submergence  of  the  northern  part  of  England  and  Wales  doring^ 
an  inter^clucial  period  amounting  to  foorteen  hundred  or  tvSl 
thousand  feeU  V| 

This  evidence  consisted  of  ahell-heda  inclosed  in  true  glaciul 
depOKita  eleven  hundred  feet  above  the  sea  at  Hacclc^field,  near 
Kanchester,  and  fourteen  hundred  ffct  above  the  sea  at  Moel  Trj; 
faen,  on  the  northern  flanks  of  Snowdon,  in  Wales.    Prof.  Le' 

i  tboflie  who  have  followf^d  out  the  olev  -     *  '  '   he  started,  ba 

3ved  that  these  shell-beds  were  not  ^  ■^>oaita  during 

submergence  of  the  country,  but  rather  be<ls  waeheil  out  of  true 
glacial  deposits  which  had  been  shoved  alonjiT  by  tli  '      '- 

pasiiage  over  the  bottom  of  the  IrUh  Sea.    The  nhoUs 
Dp  with  the  mad  from  the  sea-bottom,  as  pebbles  are  known  to 
have  been  in  so  many  inetancea.     The  melting  of  the  ice  fnr 
niahed  the  water  necessary  for  partially  working  over  the  oriiri 
nal  depoHit  and  sorting  out  and  stratifying  the  indosf^  gravel 
and  flhella. 

Tlie  demonstration  of  this  theory  of  Prof.  Lewis  consista  ia 
showing  that  the  deposits  of  shells  are  limited  to  those  porti  'i- 
of  the  glaciated  area  which  can  bo  proved,  by  the  transporto 
bowlders,  to  have  been  overrun  by  ice  which  passed  over 
sca-bottoni.    Over  this  area  shells  are  more  or  less  mingled  wi 
the  till,  or  bowlder  clay,  just  as  pebbloA  are,  imd  limitf»d 
of  gravel  and  shtiUs  are  of  frequent  oocurrence,  though 
ehelU  for  the  most  part  are  very  much  broken  up.     j\ 
iionnl  pkoint  of  cridonce  of  great  weight  is  found  in  the  l. 
the  ahelU  are  not  such  as  would  collect  in  the  same  place 
water.     In  these  beds  rock-haunting  »nd  mud-loving 
and  shnlluw-water  and  di.up-wuter  spt.*c.ieB  are  mdiscriminaid; 
mingltyl  tftgether. 

The  course  of  ice  muvenient  is  clearly  shown  on  the  niap  bj 
the  lined  indicated  in  the  transportation  of  bowlders.     Bri«fi: 
stated,  the  movements  were  as  follows:  Scandinavian  ice  flowr 
westward  over  the  shallow  basin  of  the  German  Ocoun  until 
reached  the  coaxt  of  England  from  Flamborriugh  Head  iri  thft  I, 
tude  of  London.    It  was  warded  off  from  Scotland  ai: 
em  coast  of  Knglnnd  by  th^^  glnticrs  which  had  prm 
Tagion.    Scandiuuviao  bowlders  are  found  scattered  over  thi 
I  ;  ',  and  there  is  ov: 

iL.-i  --.       .    .,    :  .  to  the  vicinity  I,:  .. 

to  the  huad-wutert  uf  the  Ouse  and  of  the  .South  Branch  of 
Hamber.    Meanwhile  a  gtaoial  tnovement  had  been  in  pr 
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the  mountains  of  Wales,  reaching  eastward  to  Birmingham, 
jt  the  two  movements  <li(i  not  quite  join.    Au  uuglaciated  area 
^as  left  between. 

During  all  this  time  the  Irish  Sea  was  slowly  filling  up  with 
be  ice  which  was  shed  fi*ora  the  mountjiina  of  northern  England, 
"southwestern  Scotland,  and  Ireland.  This  finally  reached  the 
atruction  presented  by  the  mountains  of  Wales  and  divided — 
ae  branch  of  the  ice-cnrront  goiajj^  southwestward  ahmg  the 
hannel  of  the  Iri.sh  Sea,  and  the  other  southeastward  through 
He  vale  of  Chester  into  the  upper  part  of  the  Severn  Valley. 
ThebowUlers  transportetl  by  this  movement  are  distributed  down 
|k>  a  very  definite  line  as  niarkefl  in  the  map,  and  they  uverlio 
Bioso  frum  the  Welsh  mountains.  It  is  in  this  area,  containing 
bowlders  from  the  lake  district  and  southwestern  Scotland,  and 
in  that  covfrrxl  with  Scandinavian  ice,  that  shells  are  found  in 
the  glacial  duposits.  Over  the  uncolored  portion  of  the  raaji  and 
outside  the  limits  of  these  two  movements  there  is  nothing  to  sag-* 
gi>«t  a  glacial  or  interglacial  submergence.  For  a  popular  but 
full  and  comprehensive  statement  ol  the  facta  in  the  cas«  the 
reader  must  consult  Prof.  Kendall's  chapter  in  the  volume  from 
|ttrhich  wo  are  permitted  to  copy  this  extremely  interesting  map. 


CANINE  MORALS  AND  MANNERS. 

Bt  LOOIfi  BOBUiSON. 

"T  is  alwaj-8  interesting  to  trace  the  various  habits  and  attri- 
butes of  our  domestic  animals  which  form  the  bond  of  their 
cintion  with  us  back  to  their  natui*al  origin.    In  doing  so  we 
^n  honlly  fail  to  i*each  some  suggestive  inferences  which  bear 
pon  onr  own  early  history  as  well  as  upon  that  of  the  animals 
study. 

Most  of  oar  dumb  companions  and  helpers  have  become  modi- 
by  ch.inging  circumHtannes  since  the  partnership  began  even 
kore  than  uurselves,  and  have  become  partakers  with  us  of  the 
advantages  and  distidvantages  of  our  civilization.  This  is  espe- 
cially so  in  tlie  ca-st!  of  the  dog,  man's  closest  associate  and  earliest 
ally.  The  many  who  hap]>ily  respond  to  his  affectionate  and 
loyal  service  by  regarding  him  as  worthy  of  the  consideration  of 
a  valued  friend  will,  it  is  hoped,  follow  with  pleasure  a  few 
thiMiphtH  hero  put  forwanl  which  have  arisen  from  a  study  of  the 
k>  it  now  characterhiEe  him  as  compared  with  those  of  his 

W" viyoA. 

We  must  romembor  that  although  the  dog  is  now  our  friend, 
■fttli  interests  in  the  main  in  harmony  with  ours,  he  was  not  al- 
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wajSAO.    The  wild  dog  and  wriM  man  might  huvp 
allios  when,  for  instnnco, »  fatiguyi  quarrj'  pursued 
was  struck  down  by  a  flint  weapon,  and  the  greater  part  of  i\ 
carcass  left  to  the  original  hunters;  or  when  a  wounded  anit 
flscaped  Ita  haman  foe  to  bo  followed  up  and  devoured  by 
dogit.    But,  liit  a  rut^r  the  interests  of  dog  and  man  would 
flioUug,  as  10  Htill  the  case  whore  wild  dogs  exi&t,  such  ns  11 
IgDM  of  Australia,  the  dholes  of  India,  and  the  hyenadiko  wild 
dogs  of  central  rknd  :^outhern  Africa.  ^H 

It  niuBt  be  borne  in  mind  that  in  dealing  with  these  primitii^^ 
canine  creatures  the  word  "  dog**  is  need  in  its  widest  sense,  and 
miui  ■'   Huch   animalfl  as   wolvos  and   jackals,  which  ui 

doubt       ^       :ire  in  the  anceatry  of  our  familiar  domestic  bnHM])*.j 
Probably  the  partnership  first  began  through  small,  helple 
w"    ■      '  ')rouElit  homo  by  the  early  hunters,  and 

w^  r  and  hrouglit  up  hy  the  women  and  cli 

indifferonco  with  which   almost  all  savages  regard  their  d 
seems  to  negative  the  idea  that  primitive  man  took  the  tron 
tame  and  train  adult  wild  animals  of  this  kind  for  his  ovm 
poiea.    The  young  dog  would  form  one  of  the  family,  and  wou 
uncoTiAciousty  regard  himself  as  such.    The  reason  why  he  shoal 
no  regard  himself  will  be  discussed  later  when  wo  comotoiiw 
aider  the  probable  canine  view  of  the  relationship. 

IL  would  soon  be  found  that  his  hunting  instinct  was  of  uw 
his  captors,  for  while  wandering  abroad  with  them  his  keen  n- 
ould  diitect  the  presence  of  hidden  game  when  the  eyes  of  hw 
>vage  masters  fuile<I  to  perceive  it;  and  when  a  wounded  anim. 
•\  away,  his  s]»ood  and  instinct  for  following  a  trail  by  see 
'oulrl  itft«.'u  secure  what  would  otherwise  have  been  lost, 
in  his  turn  would  find  an  easier  living  and  a  better  shel 
while  aaaooiated  with  man  than  if  he  were  hunting  on  his  own 
account,  and  thus  the  compact  would  be  cemented  by  mutni 
beuefitH. 

Kow  let  us  consider  why  the  dog  should  so  readily  fall  in! 
the  position  of  tho  omnpanion  and  subordinate  of  man.    \f\i 
"stuck  and  gooil-will  "did  ho  bring  into  the  partnership 
his  swiftneas  and  powers  of  scenting  and  aeizing  his  qu 
Let  us  look  for  a  moment  at  his  life  at  home  as  apart  f 
duties  while  hunting.    In  the  first  place,  he  evirlently  re^: 
dwelling  of  his  master  as  his  own  place  of  abode  in  which  ho 

certain  vested  interests,  and,  while  he  is  comj'^-'^'**   1 

missiro  to  the  reijnlar  inhabitants,  he  looks  upoi, 
kinds  witli  si  ,  and  regards  their  intrusion  un  au  in 

m.-iit  of  his  :,.....      1  of  his  riidimentar>' sense  of  what  ia  ] 
ongb  wal.oh-dug8  have  doubtless  been  valued  for  man 
(>catii>n8,  and  their  distinctive  <2^i^^'^  cultivated  by  a; 
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BoloctioD,  it  aeoms  clear  that  here  wo  arc  deftling  with  an  original 
Hnstiiict. 

Tho  pariah  dogs  of  Constantinople  and  other  Eastern  cities, 
■  which  are  practically  as  untamed  as  their  fellow-scavengers  the 
[valtnres,  crows,  and  jackals,  and  which  probably  have  only  in  the 
slightest  degree  ever  come  under  direct  humanjufluence,  have  the 
imo  habit. 
Each  street  is  tho  recognized  dwelling-place  of  an  irregular 
ik,  and  dogs— and  in  somo  cases  even  men — from  other  quarters 
I  warned  olT  or  attacked  if  they  cross  the  boundaiT". 
It  is  said  also  that  the  wild  dogs  of  India  will  drive  off  a  tiger 
^f  hft  strays  into  tho  neighborhoo*!  of  their  chosfin  habitat.     Even 
ame  wolves  will,  without  i)eing  taiiglit,  threaU?n  a  stranger  if  he 
:)me3  near  their  master's  house,  but  will  take  no  notice  of  the 
^coming  and  going  of  tho  regular  inmates. 

It.  Would  seem,  therefore,  that,  the  watch-dog's  peculiar  virtn© 

(is  directly  traceable  to  the  old  instinct  for  guarding  the  lair  of  the 
pack.    And  in  following  tins  instinct  tho  dog  indicates  that  it  is 
tjot  his  custom   to  net  single-handed.     The  very  fact  that  he 
growls  or  barks  at  a  stranger  shows  that  a  vocal  intimation  to  his 
^  followa  of  the  presence  of  a  possible  enemy  is  part  of  his  plan. 
B  Every  ono  has  noticed  that  tho  barking  of  one  dog  will  sot  off 
Hothf^rs  within  liimring.  so  that  on  a  still  night  an  alarm  atone 
Pspot  will  disturb  a  whole  suburb.    Although  no  wolves  or  wild 
dogs  are  known  to  bark  in  the  true  p-anino  manner,  it  is  impossi- 
blo  to  imagine  that  so  distinct  and  almost  universal  a  habit  of  the 
^  domestic  varieti<«  can  have  been  deliberately  initiated  by  man. 
H  Several  instances  are  recorded  of  Eskimo  dogs,  and  even  dingoes 
^ka^nplvcs,  learning  to  bark  by  spontaneous  imiiation  of  domestic 
^^HB»  F^^^s  make  a  noise  very  like  barking  when  they  challenge 
ono  another  among  the  hills  at  night,  and  it  is  not  difficult  to 
provoke  an  answer  by  imitating  the  sound  under  appropriate 
conrliliuns.    It  seems  probable,  therefore,  that  the  common  an- 
cestor of  our  domestic  dogs  and  their  wild  relatives,  which  no 
» doubt  lived  under  somewhat  different  conditions  from  any  mod- 
em feral  creatures  of  tho  kind,  was  a  barking  aninial. 
|b  As  I  have  already  said,  the  very  fact  that  the  dog  barks  when 
Birmed  is  an  imiioation  that  he  is  a  creature  of  gregarious  in- 
etincte,  and  that  he  is  accustomed  to  act  in  concert  with  others. 
Tiie  sound  is  a  signal  to  his  comrades  us  well  as  a  tlireat  to  the 
intruder.    If  this  be  not  so,  what  can  be  the  meaning  and  inten- 
Ition  of  the  different  tones  he  adopts  according  to  tho  nature  of 
f  ihe  provocation,  which  are  capable  of  conveying  to  ears  afar  off 
[nD  idMh  of  the  m<tasure  and  nearness  of  tho  danger  ? 

Moat  of  our  domestic  animals,  and  all  which  act  under  our  or- 
I  dem  aud  give  us  willing  obedience,  are  gregarious  iu  their  habits 
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when  in  the  wild  aUte.  A  littlo  thonght  will  show  tliat 
the  qualities  for  which  we  prize  them  are  dt'iKfinlent  \. 
/act,  und  that  we  are  the  gainers  by  turiiinf;  to  our  own  uao  tl 
stock  of  tribal  virtues  and  morals  which  they  brinff  with  then 
into  our  service,  just  in  the  same  way  as  wo  gain  by  aiijjropriotiug 
the  winter  food-storo  of  the  bees,  and  the  supply  of  starch  and 
glut*jn  laid  np  for  future  use  by  many  plant*.  An  animal  of , 
troop  has  perforce  certain  social  duties  and  obligations,  whicis,  \ 
can  bo  sliown,  are  necessary  for  his  own  existence  as  well  oa  ffl 
the  welfare  of  the  community.  He  must  learn  to  give  and 
and  be  prei>ared  to  follow  an<l  ol>ey  the  members  of  greater  ca{ 
t\  '  ■.  perience.  It  is  essential  that  he  should  be  of  a  pea 
fl.  _  '11,  us  a  general  rule,  among  his  mates,  so  as  to  pr 

the  harmony  of  the  band;  since  a  pack  of  dogs,  like  a  hous 
divided  against  itself  will  soon  prove  its  unfitness,  and  1 
nated  according  to  law.    He  must  also  l>e  prepared  to  - 
bis  fellowg,  defend  thorn  or  any  of  them  if  attacked,  and  wai 
them  if  danger  rtppronclu*. 

Seeing  that  moat  wild  animals  of  the  canino  tribe  prey  uj 
quarry  swifter  and  larger  than  themselves,  their  common  welfad 
doponds  upon  systematic  and  intelligent  co-operatiou.    A 
hound  following  a  trail  by  scent,  will  frequently  he  at  a  Ic 
ovory  now  nnd  then  it  will  overrun  and  miss  tlieline;  but  wt 
several  are  together  this  will  seldom  happen,  and  the  jMkco  of  U 
pursuit  will  consequently  bo  much  greater  and  the  chance  of 
meal  more  certain.     In  searching  for  prey  it  is  necessary  for  ih^ 
pac;k  to  se|>arat<»,  so  as  to  range  a  wider  area,  but  tin-  instant  i 
**  find"  takes  placo  it  is  important  that  all  should  bo  informed  i 
once,  HO  that  a  united  pursuit  may  he  taken  up  v  " 
warm.    Among  all  hounds  and  many  wild  dogs  tii 
\iy  the  voice,  bnt,  as  will  be  shown  later,  the  dog  has  another  an 
very  perfect  method  <^f  signaling  in  addition  to  this.      For  I 
canine  tail,   when  considered   pliilosophically,  turns  out   to 
uotliing  but  an  animate  somaphore,  by  means  of  which  inipod 
^nl  news  ran  be  telegraphed  to  the  rest  of  the  pack,  in  iii 
ime  way  as  messages  are  exchanged  between  different 
tncnts  of  an  army  by  the  modem  development  of  military  sij 
ing,  popularly  known  as  "  fliig- wagging." 

Of  course,  in  hunting  all  large  and  swift  animals,  a  great  de 
can  be  dona  by  strategy,  and  this  involves  a  common  plan  of  114 
tion  often  of  an  elaborate  kind,  and  the  giving  and  taking  of  w 
by  the  leaders  and  other  members  of  the  hand  respectively. 
vahu- of  1  I  and  general  inttdli  -.  wl*1I 

a  readiuc.  ,    .       .  fiere  at  once  becuim.     , ,  .n   n 

out  thfioe  qualities  no  such  oombinntion  could  be 
oarrieil  outv    ^gnin,  when  the  prey  is  within  rench,  : 
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quires  the  unitod  efforts  of  tlie  whole  pack,  acting  intelligently  in 
concert,  to  pull  it  down.  If  a  number  of  woivos  or  wild  dogs 
vere  scattered  over  a  district,  each  acting  for  himself  independ- 
ently, aa  cats  do,  large  animals,  such  as  the  elk  or  biaon,  would  be 
of  no  U8©  to  them  aa  articles  of  diet,  and  they  might  starve  in  the 
midst  of  plenty.  But  if  they  combine  and  act  under  the  guidance 
of  experienced  leaders  tliuy  can  at  once  utilize  what  would  else 
be,  in  canine  economy,  a  waste  product. 

As  has  been  pointed  out,  this  needful  co-operation  at  once  in- 
volves the  elements  of  politics  and  morals.  Tho  obedience  of  the 
yoong  and  inexperienced  to  their  leaders,  and  the  observance  of 
certain  rules  of  conduct,  are  a  sine  qua  non  of  the  success  of  any 
strategic  combination. 

It  follows,  therefore,  that  the  young  of  gregarious  animals  of 
all  kinds,  and  especially  those  of  this  type,  are  submissive  aud 
teachable,  and  have  thus  the  very  qualities  we  desire  in  creatures 
which  are  to  ho  trained  for  our  special  use.  In  fact,  we  have  hero 
iha  natural  basis  for  that  docility  and  readiness  to  obey  which  is 
sQch  a  noticeable  and  invaluable  characteristic  in  dogs  as  we 
know  them. 

They  must  also  bo  faithful  to  their  fellows  in  word  and  deod. 
A  hound  which  gives  tongue  when  he  has  no  quarry  before  him 
il  such  canine  liars  are  not  unknown,  as  any  huntsman  will 
y)  may  spoil  a  day's  hunt  and  send  the  whole  pack  supper- 
bed.  It  is  interesting  and  amusing  to  observe  the  evident 
fltempt  with  which  the  hounds  of  a  pack  regard  an  untruthful 
mber.  His  failing  becomes  perfectly  well  known,  and,  let  him 
hay  as  he  will,  not  one  of  bis  companions  will  rush  to  the  spot  as 
i'  ■  y  do  the  moment  they  hear  the  slightest  whimper  from  a  trusted 
11:  I  experienced  finder. 

Loyalty  to  one  another  is  also  a  virtue  which  can  not  be  done 
without.  Thus  we  see  that,  however  great  the  emulation  hetw-uen 
ibe  individual  members  of  tho  band,  wliilo  the  hunt  is  on  it  is  kept 
rictly  within  bounds,  and  is  subordinated  to  tho  common  pur- 
It  is  only  after  the  game  is  captured  and  killed  that  con- 
of  individuals  for  a  share  of  the  plunder  commence.  The 
ery  fact  that  an  invitation  is  given  to  join  in  tho  pursuit  as  soon 
the  quarry  is  started,  instead  of  the  finder  stealing  off  after  it 
on  his  own  account,  is  an  illustration  of  this;  and  if  one  of  the 
pack  is  attacked  by  tho  lumtod  animal  at  bay  or  by  an  enemy,  his 
howls  and  excited  outcry  are  instantly  responded  to  by  all  within 
hearing. 

Kvery  one  has  noticed  the  uncontrollable  power  of  this  instinct 
when  the  yells  and  shrieks  of  a  canine  street  brawl  are  heard. 
Dogs  from  all  sides  rush  to  the  spot  and  immediately  take  part  in 
the  quarrel.    The  result  generally  is  a  confused  free  fight  of  a 
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irregular  dcscripkioitt  and  each  dog  U  apparcntlT  r- 
bite  any  of  the  others.    It  will  easily  bo  seen  that  i  i 
is  Q wing  to  a  disamuigem<ent  of  tinttinil  p- 
disturinog  and  arbitrary  influence  of  human  \\ 

of  the  combatants  happen  to  bo  comradcts,  they  will  bold 
and  trvat  all  the  rest  as  enemieH.    In  the  wild  st 
strife  wooid  meaa  either  a  faction  fight,  or  ac<>  ^b 

powerful  enemy  of  the  pack,  and  probably  in  the  former 
every  dog  within  hearing  would  be  a  membt^r  i*"  r  other  ( 

the  contending  |>artie3.    By  adopting  dogs  into  lUsesi 

separating  them  from  their  fellows  we  upsei  canine  pijiitical  econ- 
omy in  many  ways;  but  still  the  old  loyal  instinct  to  rush  to  the 
support  of  supposed  friends  in  distress  is  so  strong  that  a  ladie^ 
pug  has  been  known  to  spring  from  a  carriage  to  take  part  in 
scrimmage  between  two  large  collies. 

Among  wild  dogs  the  prosperity  of  the  community  mi<rht  be., 
fatally  impaired  by  a  lapse  of  this  instinctive  loyalty, 
have  had  to  do  with  hoiuids  know  that  everj'  pack  coul... 
tain  individuals  whose  special  talents  are  invaluable  to  the  rafit 
li  \  y  one  or  two  of  a  pack  of  beagles  do  moFt  of  tl 

'v_     .     -iving  rabbits  in  the  furze,  and  in  the  case  of  a  _ 
another  Individual  will  be,  as  a  rule,  the  suixessful  one  in  making 
skillful  casts  forward  N»  pirk  up  the  line  ^  ' 
will  possess  quicker  virion  and  greater  ^ 
the  others,  and  the  instant  the  game  comes  into  view  will  oeaw 

I  more  tedious  method  of  following,  and  dash  forward  at  fn 
:  to  8«ize  it. 

Among  wild  dogs  pursuing  large  and  powerful  gam«.%  the  merf 
and  scope  for  such  specialists  would  bo  even  greater  n 
important.    If  one  of  these  were  lost  through  not  b> 
backe<l  up  in  time  of  peril,  the  whole  pack  would  be  the  siidfer 
in  a  very  material  d*?gree;  for  it  would  oft-en  fail  to  start, 
during  fiursuit,  some  animal  which  might  otherwise  hai 
captured. 

The  study  of  this  commuual  ranine  morality  is  rery  •t,*,.,--.* 
lug  when  considered  along  with  Mr.  Herbert  Spencer'a  1 1 
thic-s.     It  is  horo  dwelt  upon,  however,  merely  i 

itific  principles,  many  traits  of  our  domestic  -.i  ^    . 

too  commonly  the  case  with  those  who  receive  benefit's)  W9 
iable  to  profit  by  and  take  for  grantod. 

The  great  naturalist  Cuvier  observed  that  all  animals  tli 
rt-atJiiy  t^titer  into  domesticntiun  consider  man  as  a  member  j 

,      .,  .    .  T  -  '  .—  ....■■;       -      -         ,      .     . 

our  "^iig,  theri?tore,  is  that  ho  is  one  of  a  pack  iho 

inijuicti.^  '>!  which  aie  the  haman  inhabitanta  of  the  houMu 
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"oat  interesting  would  it  bo,  wero  it  possible,  to  get  the  dog's 

irecise  view  of  the  Hituation.    The  chief  bar  to  our  doing  so  is 

ing  to  the  difficulty  of  puttiujj  our  humau  minds,  even  in  im- 

ation,  within  the  restricting  limits  of  the  canine  thinking 

s.    Thus  we  constantly  see,  when  Anoc<lotcs  of  tho  clover- 

of  dogs  are  told,  that  the  narrator  is  quite  unable,  in  esti- 

nting  the  supposed  motives  and  meutJil  processes,  to  get  out  of 

iniself  Buiflciuntly  to  escape  the  inveterate  tendency  to  anthropo- 

(>r])Lisui;  and  he  almost  invariably  gives  the  dog  credit  for 

cultifs  which  it  la  vf-ry  doubtful  it  it  possesses.    When  we 

ime  to  consider  how  few  persons  have  that  power  of  imaginative 

ympathy  with  their  own  kind  which  enables  us  to  see  to  some 

xtent  through  another's  mental  spectacles,  it  is  no  matter  of  sur- 

rise  that  a  human  being  should  generally  fail  in  trying  to  think 

like  n  dog. 

Thinking,  after  all,  is,  like  flying,  an  organic  process,  depend- 
nt  in  every  case  ou  actual  physical  machinery ;  and  dissimilarity 
of  brain  structure  therefore  absolutely  precludes  us  from  seeing 
eye  to  eye,  mentally,  with  the  lower  animals. 

But  this  structural  difference  of  brain  with  its  inevitable  con- 
sequences, although  it  balks  us  in  one  way,  comes  to  our  aid  in 
another.    As  has  been  said,  our  custom  of  ascribing  human  facul- 
fties  and  modes  of  thought  is  an  involuntary  and  invariable  one 
hen  we  are  dealing  with  the  mental  processes  of  other  beings. 
ven  when  we  speak  of  tiie  supernatural  the  same  habit  is  mani- 
and    human   passions,  emotions,  and  weaknesses  are  con- 
tly  ascribed  to  beings  presumed  to  be  infinitely  more  remote 
rom  us  in  power  and  knowledge  than  we  are  from  the  dog.    Thus 
e  see  in  tho  not  very  distant  past,  roasted  flesh  and  fruits  were 
bought  by  men  to  be  accepta,ble  to  the  gods ;  doubtless  because 
hey  wore  pleasing  to  the  palat-es  of  the  worshipers,  who  reapoued 
by  analogy  from  the  known  to  the  unknown.    This  should  teach 
a  to  bear  in  mind  thiit  there  is,  affecting  the  dog's  point  of  view, 
almost  undoubteJly  such  a  thing  as  cytioviorphisvt,  and  that  ho 
has  his  peculiar  and  limited  ideas  of  life  and  range  of  mental 
ision,  and  therefore  perforce  makes  his  artificial  surroundings 
]unre  with  them.    It  has  been  siud  that  a  jiian  stands  to  his  dog 
tho  position  of  a  god ;  but  when  we  consider  that  our  own  cou- 
ptions  of  deity  lead  us  to  the  general  idea  of  an  enormously 
K)werful  and  omniscient  Man,  who  loves,  hates,  desires,  rewards, 
d  punishes,  in  human-like  fashion,  it  iuvolves  no  strain  of 
magioation  to  conceive  that  from  the  dog's  point  of  view  his 
ited  and  abnormally  cunning  dog;  of  different 
-*  certainly  to  the  common  run  of  dogs,  yet 
'Anine  in  his  essential  nature. 

The  more  one  considers  tho  matter  the  more  probable  does 
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thia  view  become.    If  we,  with  our  much  wider  range  of  mental 
vision,  and  infinitely  greater  imaginative  grasp  of  remote  posai- 
hilitio:^^  the  result  of  our  reading  and  experience,  are  still  boui 
hy  the  tether  of  our  own  braiu  limits  to  anthropomorphic  crit^-T^l 
when  endeavoring  to  analyze  superhuman  existences,  still  mo^ 
is  it  likely  that  the  dog,  with  his  more  chink  of  an  outhx>k  on  tl 
small  world  around  him,  is  completely  hedged  in  by  canine  n*q 
tions  and  standards  when  his  mind  has  to  deal  with  creatures  i 
higher  and  mysterious  attributes. 

At  any  rate,  it  will  not  be  difficult  to  show  that  the  dc 
habits  are  generally  consistent  with  this  hypothesis.    As  far 
mental  contact  is  concerned,  he  treats  his  master  and  the  bums 
members  of  the  household  as  his  comrades,  and  behaves  iu  man] 
ways  as  if  he  were  at  homo  with  the  pack.    Thus  all  the  tril 
virtues  previously  mentioned   conio  into  play,    H«  guards  tl 
common  lair  and  becomes  a  wateh-dog,  and  by  his  harking  c-all 
Ills  adopted  brethren  to  his  aid.    He  submits  readily  to  the  rule 
of  the  house  because  an  animal  belonging  to  a  community  mua 
be  prepared  to  abide  by  certain  laws  which  exist  for  the  common 
good.    He  defends  his  master  if  attacked — or,  possibly,  if  not  a 
courageous  dog,  gets  up  a  vehemeut  alarum  to  call  others  to 
aid — bocaxiso  he  has  un  instinctive  knowledge  of  the  importiuic 
of  loyalty  to  a  comrade,  and  because,  as  has  been  shown 
to  a  leader  is  especially  necessary.    He  is  ready  iu  uuiiL_     __ 
ing  &ud  obeying  orders,  owing  to  the  fact  that,  when  acting 
concert  with  wild  companions,  it  was  absolutely  needful    ' 
young  and  inexperienced  should  comprehend  and  fall  in 
purpose  of  the  more  intelligent  veterans.    The  same  anc 
habits  and  tendencies  render  him  helpful  as  a  sporting  ^^ 
in  herding  or  driving  sheep  and  cattle.    Thia  last  emplo_. 
very  much  like  a  mild  kind  of  hunting,  under  certain  special  mil 
andrestrictions,and  with  the  killing  left  out.  It  has  been  ol 
that  the  Indian  dholea  will  patiently  and  slowly  drive  wild 
malsin  the  direction  of  their  habitat  during  their  bre^yliugi 
before  killing  them » so  as  to  have  the  meat  close  at  home;  and 
this  could  only  be  accomplished  by  the  whole  pack  exerci«ifig  & , 
|Hitieut  self-control,  and  by  the  leaders  constantly  keeping 
chock  the  tierce  impulse  of  the  younger  memlwrs  to  rush  in  onl 
kill  the  weary  and  bewildered  quarry. 

The  peaceable  disposition  and  readiness  to  submit  ^ 
are  also  tribal  virtues  of  which  we  take  advantage.  Ti       .^.aj 
ho  filinka  away  with  drooping  tail  when  reproved,  or  rolls &fc 
over  on  his  back  and  lies,  paws  upward,  ii     '^  ^ 

submisHion,  is  still  behaving  to  his  master  n 
did  to  the  magisterial  lenders  of  the  troop,  or  a  victorious  fu«  i 
his  own  specioB* 
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that  when  a  pariah  dog  of  one  of  the  Eastern  cities 
through  a  district  inhabited  by  another  pack,  lio 
«ku)ks  along  in  the  humblest  fashion,  with  his  tail  depressed  to 
the  utmost,  and,  on  being  challenged,  rolls  oTor,  and  there  re- 
mains, limp  and  supine,  submissively  awaiting  leave  to  proceed, 
Tha  same  thing  can  bo  observed  when  a  large  and  fierce  dog 
makes  a  dash  at  a  young  and  timid  one.  This  expressive  and  un- 
mistakable method  of  showing  Bubmission  is  calculated  to  disarm 
hostile  feelings,  and  contributes  to  peace  and  harmony,  and  there- 
fore to  the  unity  and  prosperity  of  the  body  politic. 

Although  it  would  seem  that  the  canine  imagination  from  its 
very  feebleness  transforms  man  into  a  dog,  yet,  as  wo  should  ex- 
[joct,  arguing  from  the  cynomorijhic  hypothesis,  it  does  not  stop 
bera.  In  Darwin's  most  interesting  account  of  the  shepherd  dogs 
of  the  Argentine,  given  in  Chapter  VIII  of  his  Voyage  of  the 
Beagle,  he  shows  that,  by  a  careful  system  of  training,  the  herds- 
men have  taught  the  dogs  to  regard  their  charges  as  fellows  of  the 
same  pack  with  themselves;  insomuch  that  a  single  dog,  although 
he  will  flee  from  an  enemj'  if  alone,  will,  as  soon  as  he  reaches  the 
flock  to  which  ho  is  attached,  turn  and  face  any  odds,  evidently 
with  the  notion  that  the  helpless  and  frightened  sheep  ranged 
behind  him  are  able  to  back  him  up  just  as  if  they  were  members 
of  a  canine  community  of  which  he  was  leader.  The  passage  is 
too  long  for  quotation,  but  all  who  are  interested  in  the  subject 
fiboultl  refer  to  it. 

An  instance  of  the  operation  of  the  cynomorphic  idea  can  be 
seen  in  the  behavior  of  a  dog  when  a  bono  is  given  to  him.  He 
will  generally  run  off  with  it  to  some  quiet  spot,  and  is  supicious 
of  every  one  who  comes  near  him,  evidently  having  the  notion 
that  what  is  to  him  a  valuable  possession  is  likely  to  bo  regarded 
as  such  by  his  human  associates.  Few  dogs  when  gnawing  a 
bone  will  allow  oven  their  mast^^rs  to  approach  without  showing 
ngns  of  displeasure,  and  a  fear  of  being  dispossessed  of  their 

■property,  oily  consistt^ut  with  the  idea  that  the  bipedal  "dog" 
wants  to  gnaw  the  bone  himself. 

Every  one  has  noticed  the  elaborate  preliminaries  which  go 
before  a  canine  battle.  Teeth  are  ostentatiously  displayed,  the 
animals  walk  on  tiptoe  round  one  another,  and  erect  the  hair  on 
their  backs  as  if  each  wished  to  give  the  impression  that  ho  was 
a  very  large  and  formidable  dog,  and  one  not  to  bo  encountered 
with  impunity.  Frequently  hostilities  go  no  further  than  this, 
and  one  turns  and  retires  with  a  great  show  of  dignity,  but  plainly 

Hwith  no  wish  to  fight. 

"  When  we  come  to  analyze  tlieso  pi'oceedings,  it  will  be  seen 
that  the  ends  of  battle  are  often  gained  in  a  bloodless  manner  by 
this  diplomatic  exhibition  of  warlike  preparations  and  capabilities. 


I 


iSo 


THE  POPULAR   SCIENCE  MOXTirLT. 


The  primary  object  of  a  hostile  meeting  between  Ho^  (a-«  «-"^t 
between  higher  animals)  is  to  ilccide  a  question  of  pr' 
eitlier  general  or  particular.  Now,  if  we  could  only  settlu  whu^h 
was  the  bi?st  man  in  any  dispute  by  duels  a  ouirance,  a  great  de 
of  blood  would  be  shed  unnecessarily,  and  many  valuable  lives  1 
to  the  community.  The  introduction  of  moral  weajmns  is  i 
a  great  point  gained,  for  injury  to  one  is  injury  to  all.  1"^ 
recognition  of  the  superiority  of  a  foe,  and  the  perception  of  whd 
submission  shouKl  take  the  placp  of  valor,  is  plainly  of  advant 
to  the  individual,  Hiiice  a  pig-he:u]ed  ubstinacy  lu  rb^istauce  woe 
fre<iuently  lead  to  elimination.  Where  in  the  soriuua  bosiDeas 
life  there  is  an  interdependence  of  individualB  associated  for  cor 
mon  ends,  any  iuiluence  which  lessens  the  sevfirity  of  iutemecii: 
conjlicts  tends  to  the  general  well-being.  Just  as  commandit 
officers  have  forbidden  duels  between  members  of  an  army  in 
field,  so  Nature  has  among  gregarious  aniuials,  and  especiallj 
those  of  predatory  habits,  discountenanced  strife  which  might 
weaken  the  general  efficiency  of  the  pack. 

Few  animals  excel  the  dog  in  the  jjower  of  expressing  emotion. 
This  power  is  a  sure  sign  of  an  animal  which  is  habitually 
in  communication  with  its  fellows  for  certain  common  6ad& 
Although  probably  long  association  with  and  selection  by  man 
have  accentuated  this  faculty,  a  considerable  share  of  it  wofi 
undoubtedly  there  from  the  beginning,  and  was  of  service  long  1 
fore  the  first  dog  was  domesticated.  It  is  easy  to  see  how  im] 
tikut  it  is  for  the  general  good  that  the  emotions  of  any  one  tat 
ber  of  a  pack  of  dogs  should  he  known  to  the  others.  If,  f<j 
instance*  one  of  the  number  should  perceive  an  enemy,  such  as  a 
snake  or  leopard,  lying  in  ambush,  his  rax^id  retreat  witii  depreesed 
tail  would  instantly  warn  the  others  of  the  danger. 

There  are  many  reasons  for  the  tail  Ixdng  the  chief  organ 
expression  among  dogs.    They  have  but  little  facial  exprc&<d 
beyond  tbe  lifting  of  the  lip  to  show  the  teeth  and  the  dilatation  \ 
the  pupil  of  the  eye  when  angry.    The  jaws  and  contiguous 
are  too  mnch  specialized  for  the  serious  business  of  seizing  pr 
to  be  fitted  for  such  purposes,  as  they  are  in  Tuau.    With  do|i 
which  hunt  by  scent  tlie  head  is  necessarily  carried  low,  and 
therefore  not  plainly  visible  except  to  those  close  by.     But  in 
case  of  all  hunting  dogs,  such  as  fox-hounds,  or  wolves  which  {» 
t  the  tail  is  carried  aloft,  and  is  very  free  in  movoq 

i:  .     _       frequently  rendered  more  conspicuous  by  the  tip 
white,  and  this  is  almost  invariably  the  case  when  the  botrnd 
of  Ui*  '  T,    "Whi-n  ranging  the  long  grass  of  tl 

Jung.'  u.k*h1  tipx  nf  the  t^iiU  would  often  be  all 

dividoAl  member  of  the  band  would  see  of  his  follows;    There 
ao  doubt  that  hoomb  babitnaUy  watch  the  tails  of  those  in  j 


I 
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of  them  when  Hrawing  a  covert.  If  a  faint  draff  is  detected  sug- 
gestive of  the  prescnco  of  a  fox,  but  scarcely  sufficient  to  bo  sworn 
to  vocally,  the  tail  of  the  finder  is  at  once  eet  in  motion,  and  the 
warmer  the  scent  the  quiclcHr  iloes  it  wag.  Others  seeing  the  sig- 
nal instantly  join  the  first,  and  there  is  an  assemblage  of  waving 
tails  before  ever  the  least  wliimper  is  heard.  Should  the  drag 
prove  a  doubtful  one,  tho  hounds  separate  again  and  tlie  waving 
ceases;  but  if  it  grows  stronger  when  followed  up,  yao  wagging 
liecomes  mora  and  more  emphatic,  until  one  after  another  the 
hounds  begin  to  whine  and  give  tongue,  and  stream  off  in  Indian 
file  along  tho  line  of  scent.  When  tho  pack  is  at  full  cry  upon  a 
strong  scent  the  tails  cease  to  wave,  but  are  carried  aloft  in  full 
-view. 

The  whole  question  of  tail-wagging  is  a  very  interesting  one. 
All  dogs  vrns  their  tailn  whun  please*!,  and  tho  movement  is  gen- 
erally understood  by  their  human  associates  as  an  intimation  that 
they  are  happy.    Bnt  when  we  attempt  to  discover  the  reason 

y  ploasure  should  he  expressed  in  this  way,  the  explanation  ap- 

TS  at  first  a  very  difficult  one.  All  physical  attributes  of  living 
beings  are,  upon  the  evolutionary  hypothesis,  traceable  to  some 
actual  need,  past  or  present.  Tho  ohl  and  delightfully  conchisivo 
dictum  that  things  are  as  they  are  because  they  were  made  so  at 
the  beginning  no  longer  can  be  put  forward  seriously  outside  the 
pulpit  or  the  nurtery.  No  doubt,  in  many  cases,  as,  for  instance, 
the  origin  of  human  laughter,  the  mystery  seems  unfathomable. 
But  tliis  only  results  from  our  defective  knowledge  of  data  upon 
which  to  build  the  bridge  of  deductive  argument.  The  reason  is 
there  all  the  time  could  we  but  reacli  it;  and  almost  daily  we  are 
able  to  account  for  mysterious  and  apparently  anomalous  phe- 
nomena which  utterly  baffled  our  predecessors. 

Probjibly  the  manner  in  which  domestic  dogs  express  pleasure 
is  owing  to  some  interlocking  of  tho  machinery  of  cognate  idnas. 
In  order  to  understand  this  better  it  may  be  helpful  to  consider 
some  analogons  instances  with  regard  to  habits  of  our  own  spe- 
cies. 

One  of  the  most  philosophical  of  living  physicians.  Dr.  Lauder 
Brunton,  has  clearly  and  amusingly  shown  that  the  instinctive 
delight  and  eagerness  with  which  a  metlioal  man  traces  an  obscure 
disease  step  by  step  to  its  primary  cause  and  then  enters  into 
>mbat  with  it,  is  referable  to  the  hunter's  joy  in  pursuit,  which 
ized  our  savage  ancestors  when  they  patiently 
I      /  to  its  lair  and  slew  it  for  glory  or  for  suste- 

Mr.  Grant  Allen,  I  believe,  first  suggested  that  our  apprecia- 
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tion  of  bright  and  beaiiliful  colors,  and  tliorefore  of  tlto  8plonJ 
of  the  flower  garden  or  of  the  sunset  tints  in  tlie  Rky,  might 
owing  to  tho  frugivorous  habits  of  our  very  earJy  progenitors,  to 
whom  tho  sight  of  red  or  golden  ripe  fruit  was  uaturallv 
scute   pleasure.    Supporting  this  startling  iuforouco  (v. 
perhaps  not  so  far-fetched  as  appears  at  first  sight)  is  the  ver 
curious  fact  that  occasionally,  when  wp  feel  an  acute  thrill 
pleasure  from  looking  at  a  beautiful  picture,  or  t<unse.t,  or  imiw 
any  harmonious  combiuatiou  of  color  which  gives  ex(iuisito  w 
joymcnt  through  tho  eye,  tho  salivary  glands  appear  to  be  uutfl 
matically  stimulated,  and  "our  mouths  water'*  while  wo  look, 
is  as  if  tho  old  track  of  an  outof-date  reflex  between  the  part  ( 
the  eye  which  takes  account  of  color  and  the  mouth — proceeding 
via  what  may  bo  called  the  "pleasure  centers" — were  still  open 
in  spite  of  many  centuries  of  disuse. 

Another  apposite  illustration  is  tho  delight  we  derive  from  alj 
manner  of  contests  of  wits  and  mnscles,  so  that  all  our  game 
from  whist  to  football,  parlako  of  thu  naturo  tif  strife  for  th 
mastery.   A  game  is  of  course  a  systematic  and  recognized  methc 
of  obtaining  pleasure,  and  if  we  take  a  survey  of  all  tho  mc 
popular  forms  of  enjoyment  of  this  kind,  we  shall  find  that  non 
of  them  are  free  from  the  element  of  that  struggle  for  supremacj 
which  has  been  a  chief  factor  in  the  evolutiou  of  the  human  m 
especially  tliroughout  tho  ages  of  barbarism. 

Now  if  arboreal  man  took  delight  in  discovering  and  dovouf 
ing  luscious  and  gorgeous  fruits,  and  savage  man  in  finding  ani 
hunting  down  wild  animals,  and  barbarous  roan  in  fighting  hi^ 
rivals  or  the  foes  of  his  tribe — and  all  these  ancient  habits  loavfl 
an  impi'ess  upon  our  modern  ways  of  seeking  and  showing 
ure— we  can  sou  that  the  dog's  manner  of  manifesting  ploasaif 
emotions  may  be  traceable  to  certain  necessary  accompauimcol 
of  remote  wild  habits  of  solf-mnintenance. 

As  with  man,  so  with  tho  dog :  civilization  has  made  exii 
much  more  complex.    The  sources  of  pleasure  of  the  savage 
are  few  compared  with  those  of  the  cultured  and  civilized,  yet 
find  that  tho  means  of  expression  which  we  possess  are  but  elal 
rations  of  those  existing  long   before  civilization  began. 
lust,  therefore,  look  at  tho  dog*s  past  history  and  find  out  wfc 
rcre  his  most  acuto  pleasures,  antl  what  tho  gestures  accompan} 
ing  thorn,  when  he  was  a  pure  and  simple  wild  beast,  if  wo ' 
to  elucidate  his  manner  of  expressing  pleasure  now. 

Th«re  can  be  no  question  that  the  rhief  delight  of  wild  dc 
as  with  modem  hounds  and  sporting  dogs,  is  in  the  chase  and  U 
accompanying  excitement  and  conscHiuences.    One  of   t.hu   mc 
thrilling  momeut.<)  to  tho  humau  hunter  (and  iloubtU>!(S  tu  the 
iiiije)|  and  one  big  with  that  un^i  poignant  i^  all  delights,  antir 
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patton  of  pleasunihle  excitement  combiued  with  muscular  activ- 
ity, 18  when  tlio  presence  of  game  is  first  detected.  As  we  have 
seen  in  watching  the  behavior  in  a  pack  of  fox-hoimds>  this  is 
invariably  the  time  when  tails  are  wagged  for  the  common  good. 
The  wagging  \ii  an  almost  invariable  accompaniment  of  this  form 
of  pleasure,  which  is  one  of  the  chiefest  among  the  agreeable 
©motions  when  in  the  wild  state.  Owing  to  some  inosculation  of 
the  nervuus  mechanism,  which  at  present  wo  can  not  unravel,  the 
association  of  pleasure  and  wagging  has  become  so  inseparftbl© 
that  the  movement  of  the  tail  follows  the  emotion,  whatever  may 
call  it  forth. 

An  explanation  of  a  similar  kind  can  he  found  for  the  fact 
that  dogs  depress  their  tails  when  threatened  or  scolded.  When 
running  away  the  tail  would  bo  the  part  nearest  the  pursuer,  and 
therefore  most  likely  to  be  seized.  It  was  therefore  securely 
funked  away  between  the  hind  legs.  The  act  of  running  away  is 
naturally  closely  associated  with  the  emotion  of  fear,  and  there- 
fore' this  gesture  of  putting  the  tail  between  the  legs  becomes  an 
invariable  coucomilaut  of  retreat  or  submission  in  the  presence 
of  superior  force.  When  a  puppy  taken  out  for  an  airing  curves 
its  tail  downward  and  scud.s  in  circles  and  half-circles  at  fullest 
speed  around  its  master,  it  is  apparently  trying  to  provoke  its 
pseudo-cynic  playfellow  to  pursue  it  in  mock  combat.  It  may 
be  observed  that  this  nmning  in  sharp  curves,  with  frequent 
change  of  direction,  is  a  common  ruse  with  animals  which  are 
pursued  by  larger  enemies.  The  reason  of  it  is  tbatthe  centrif- 
ugal impulse  acts  more  powerfully  on  the  animal  of  larger  bulk, 
and  BO  gives  tho  smallor  an  advantage. 

Several  years  ago  there  was  a  good  deal  of  discussiou  of  the 
distinctive  peculiarity  of  the  pointer  and  setter,  in  The  Field  and 
other  papers.  It  was  suggested  that  the  habit  of  standing  still  as 
soon  as  game  was  scented,  instead  of  springing  forward  at  once 
to  seize  it,  was  an  instance  of  the  manner  in  which  a  natural  in- 
Btinct  might  be  absolutely  reversed  by  training.    One  of  the 

ilanations  attemjjted  at  the  time  for  this  apparent  anomaly 

I,  that  the  immovable  position  of  tho  dog  wns  comparable  to 
the  pause  which  most  beasts  of  prey  make  before  a  final  spring. 
But  we  must  recollect,  when  considering  this  theory,  that  few  of 
the  Canida  pounce  from  an  nmbuph  suddenly  upon  their  prey 
after  the  manner  of  cats.  And  although  a  terrier  will  stand  im- 
movable before  a  rat-holo  for  hours  together,  his  patient,  watch- 
ful attitude  is  very  different  from  the  rigid  and  strained  i>osition 
f  the  pointier  or  setter;  which  position  also  has  nothing  in  it 
BUggwIive  of  crouching,  preparatory  to  a  rapid  bound  forward, 
aftis8e<fu  when  a  c-at  stalks  a  bird,  and  then  gathers  herself  to- 
gether  before  the  final  coxtp. 
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Not  infrequently  the  tail  of  a  young  setter  when  ir      -         uit 
may  be  Been  trembling  aud  vibrating  as  if  it  had  a  di-  ,  to 

wag,  which  was  kept  in  check  by  the  supreme  importance  oi  not 
disturbing  the  haro  or  covey.  The  tail  also  is  held  out  in  full 
view  like  a  flag,  whereas  a  rut-catcher's  dog  on  the  watch  at  a 
hole  will  often  droop  its  tail 

I  think  that  there  can  bo  no  doubt  that  the  pointor  and  setifr. 
in  acting  in  their  characteristic  manner,  are  following  an  old' 
instinct  connected  with  an  important  piece  of  co-opf-rntive  pack| 
strategy,  although  the  peculiarity  has  been  enhanced  by  human 
training  and  selection,  and  the  sportsmen  with  their  guns  havo' 
supplanted,  and  therefore  act  the  part  of,  the  dog^s  natural  com 
rades  in  the  chase. 

The  writer,  during  his  boyhood,  had  charge  of  a  small  pock 
of  beagles  at  a  8outh  Down  homestead,  several  of  which  wtTft 
ttllnwed  to  run  loose  at  night  as  a  guard  against  the  fox^. 
Among  these  was  an  old  dog,  a  part  bred  Skyo  terrier,  very  saga- 
cious,  and  well  known  in  all  the  country  round  as  a  sure  finder 
when  the  pack  were  used  to  drive  rabbits  in  the  gorse. 

Old  Ilattler  (what  a  throng  of  memories  the  name  calls  up!) 
was  the  recognized  leader  of  the  others,  and  not  infrequently  h<J 
would  conduct  them  on  a  private  hunting  expedition,  in  which  he 
served  as  solo  huntsman  and  whip.    Often  on  a  still  night  hi; 
sharp  yapping  bark,  accompanied  by  the  clearer,  long-drawiii 
music  of  the  beagles,  might  be  heanl  among  the  hills,  as  they 
drove  a  predatory  fox  from  the  farm -buildings,  or  strove  to  run 
down  one  of  the  tough  South  Down  hares.     It  soon  became  evi-; 
dent  that  this  pack  had  a  certain  regular  system  of  co-opc*ratio&, 
ftnd»  like  the  African  wild  dogs,  well  ilesoribed  by  Dr.  S.  T.  PruwiJ 
in  his  rfcent  bo(.ik.  The  Arab  and  the  iVirican,  they  made  a  prac-j 
tice  of  playing  into  one  another's  hands,  or  rather,  months.    01 
Rattler  would  generally  trot  on  ahead,  surveying  .- 
of  grass  or  ling,  and  exhibiting  that  inquisitiven- 
for  original  research  so  characteristic  of  the  terrier.    On  arrivin, 
at  a  small  outlying  patch  of  furze  he  would  invariably  p; 
to  the  leeward  side,  so  that  as  the  wind  drvw  through  the  cov^ 
it  would  conwy  a  hint  of  whatever  might  be  there  concealed 

He  would  give  soveml  crilJcJil  sniffs,  with  head  rai*  ^ 
lowered    altemntoly,  and   then   would  either   trot   imlifi 
away,  or  else  stand  rigid  with  quickly  vibrating  tail  and 
pointing  U»ward  the  btish.    The  »>ther  dogs  seemed  to  und*^' -*^' 
instantly  what  was  required  of  them,  and  they  would  • 
surriuinil  Iht*  covert.    When  they  were  all  in  their  phi 
until  Uiou,  IhM cunning  old  schemer  would  plunge  w. 
into  thu  fursc,  and  out  would  dash  m  hare  or  rabbit,  of ^ 
very  jaws  of  ono  of  tly^^b^^. 
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this  artific-o,  which  htirl  never  been  tatiffht  tliem  by  man, 
the  pack  when  hunting  for  themselves  would  doubtlosR  often  se- 
cure a  meal,  preceded  by  the  delight  of  killing, -without  the  weari-  | 
aome  procenA  of  tiring  out  a  hare. 

Now  it  appears  to  mo  that  this  habit  of  the  leader  of  the  pack ' 
— a  habit  which,  from  its  similarity  to  what  has  b<^Gu  observed  in 
the  case  of  such  widely  separated  Canidee  as  the  dingo,  wolf,  and 
hyena  dog,  ib  one  that  is  traceable  to  very  remote  wild  ancestors 
— \ti  the  basis  of  that  peculiar  talent  in  tho  pointer  or  setter  which 
adds  to  the  pi<iuancy  of  a  day's  shooting  and  to  the  weight  of  j 
the  bag. 

Let  ns  endeavor  to  look  at  the  part  played  by  a  pointer  in  the  ' 
light  of  cynomori)hic  theory. 

"  Ponto  "  goes  out  with  his  pack  (often  a  very  scratch  one),  his  1 
rades  walking  on  two  legs  instead  of  four  like  ordinary  dogs, 
carrying  their  tails,  or  organs  of  a  somewhat  similar  aspect, 
over  their  shoulders.    The  pack  separate  and  advance  in  line,  he  1 
hoing  appointed  to  explore  in  the  van  and  to  search  the  turnips 
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or  rap©  for  u  tell-tale  whiff  of  the  scent  of  game.  The  covey  is 
detected,  but,  being  a  co-operative  and  loyal  dog,  he  does  not 
rash  in  and  try  to  catch  for  himself.  He  therefore  stands  and 
waits  for  his  partners  to  perform  their  share  of  the  stratagem. 
All  that  ho  lias  to  do  is  to  show  them  in  an  unmistakable  manner 
that  there  is  quarry  worth  having  in  front  of  his  nose.  The  pack 
advance,  ho  generally  taking  careful  note  of  their  approach,  the 
covey  rises^  the  "  tails  "  of  the  bipedal  dogs  explode,  and  Puuto  is 
rewarded  by  holding  in  his  mouth  a  palpitating  mass  of  feathers, 
with  perhaps  the  stimulating  flavor  of  bl<x)d,  and  by  a  public 
intimation  that  the  community  or  pack  approve  of  his  conduct 
and  esteem  him,  what  be  dearly  loves  to  be  thought,  ''a  good 
Uog." 

When  we  come  to  consider  the  very  long  period  during  which 
dogs  have  been  domesticated  and  under  the  influence  of  deliberate 
eelection,  it  is  surprising  to  find  how  much  in  their  behavior  they 
,0  their  wild  brethren.  The  rule  seems  to  hold  good  here 
here,  that  the  outward  form  is  much  more  plastic  to  the 
influence  of  environment  than  the  character  and  mental  habits 
ich  are  dependent  upon  the  nervous  system.  Thus,  although 
deer-hound  and  pug  are  so  different  in  external  appearance 
that  it  is  diilicult  to  believe  that  they  are  related,  yet  if  we  watch 
them  we  6nd  that  their  mental  and  moral  qualities  are  of  a  simi- 
lar cast.  The  fine  gray  wolf  in  the  Zoological  Gardens,  Regent's 
'ark,  and  the  performing  wolves  recently  exhibited  in  London, 
hen  in  a  good  humor,  had  precisely  tho  same  methods  of  ex- 
pressing pleasure  as  the  domestic  dogs,  and  would  wug  their  tails 
and  gambol  about  in  a  manner  which  mado  one  doubt  for  tli 
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moment  whether  they  were  not  in  reality  Scotch  collies  masqner' 
uding  lis  wild  Iwasts, 

There  are  many  other  traits  in  our  domestic  dogs  snggestiveof 
their  ancestral  habits  which  can  not  be  dealt  with  in  thii;  article, 
but  which  offer  a  most  interesting  field  for  study  to  every  one 
who  pos^sses  a  dog  and  a  taste  for  researcli  in  this  direction. 

In  concluding  it  may  bo  well  to  notice  briefly  the  chief  points 
of  dissimilarity  between  the  wild  and  tame  Canidct.,  In  the  first 
place,  there  ia  a  general  difference  of  aspect  and  bearing  which  it 
is  difficult  to  describe  exactly.  The  wild  animal  has  an  alert, 
independent  look  which  the  tame  one  has  lost,  chiefly  owing  to 
its  loug-coutiuued  habit  of  dependence  upon  man.  Although,  of 
course,  all  breeds  of  tame  dogs  have  been  at  some  time  or  other 
deliberately  adapted  by  training  and  selection  for  special  par- 
poses,  yet  there  seem  certain  characteristics  which  have  riseo^ 
spontAueously,  or  becaus*^  the  parts  in  which  they  are  manifeBfll 
are  correlated  with  some  others  where  an  intentional  chongo  has 
been  brought  about.  Darwin  gives  an  instance  of  this  in  tbi 
hairless  dogs,  which  at  the  same  time  are  deficient  in  teotli.  TIj 
question  of  correlation  is  one  of  the  most  interesting  and  obscui 
problems  of  natural  history,  and  perhaps  we  are  at  present  a  little 
too  ready  (with  our  hereditary  tendency  to  take  refuge  in  an  im- 
posing mystery  whenever  our  reasoning  powers  fail  nsl  to  ascribe 
to  it  certain  phenomena,  the  explanation  of  which  by  the  ordinary 
laws  of  evolution  is  most  clear. 

Most  probably  the  drooping  ears  of  our  domesticated  hanndi 
and  hunting  dogs  primarily  arose  from  the  fact  that  the  savage 
huntsman,  disregarding  shape,  picked  those  doga  to  breed  from 
which  manifested  the  keenest  ptiwers  of  scent,  and  that  in  the*w 
indiviiluals  the  ears  were  not  so  much  in  use  as  with  others.  Again, 
In  every  litter  of  whelps  the  surly,  indefrtmdent,  and  ill-tempercMl 
brute  would  always  be  more  likely  to  be  eliminated  than  those 
which  were  confiding  and  tractable;  and  so,  from  ago  to  age,  tho 
chief  outwani  traits  which  distinguish  the  dog  from  wolves  and 
jackals  would  tend  to  increase. 

Finally,  the  instinct  of  association  has,  in  the  case  of  the 
mestic  dog,  become  more  exactly  fitted  to  the  new  conditiona 
environment.    He  makes  himself  thoroughly  at  homo  with  U8 
cause  he  feels  that  ho  is  with  his  own  proper  pack,  and  not  amon; 
strangers  or  those  of  an  alien  race.    The  wild  anitnal,  on  the  oo' 
trary,  which  refuses  to  become  domesticated,  still  has  the  perce| 
tion  that  those  who  would  palm  themselves  off  as  hia  cum 
are  creaturei*  of  n  diffortmt  nature.    He  sturdily  refuses  to  I 
a  party  to  tho  fraud,  and  remains  suspicious  of  their  iuton 
and,  wliatevor  they  may  do  to  propitiate  him,  ho  keo[^  on 
viv€  08  against  a  poBsiblo  euvmy.— TAe  Contttnporary  RtvUwl 
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,  PROTECTIVE   DEVICES  AND  COLORATION  OF  LAND 

SNAILS. 

Br   HKNTtY  A.   PIL8BRY, 
R«DxnmrATom,  ticrumxiiT  ov  Hoixi-eci^  aoaduit  or  kxthul  misxosi  or  nnuiixLrDu. 

THIRTY  years  ago,  wlien  Bates  wrote  liis  modest  observations 
uiK>n  the  protective  mimicry  of  the  butterflies  of  the  Ama- 
ons,  few  naturalists  could  have  foreseen  the  vital  and  far-reach- 
[ing  influence  those  now  classic  papes  would  have  upon  the  future 
\tii  biology.    But  the  new  doctrino,  taken  up  by  Darwin,  "Wallace, 
id  others,  and  illustruted  by  hundreds  of  examples  among  in- 
B,  birds,  and  mammals,  has  already  takeu  its  place  among  the 
iblishcvl  canons  of  zoology. 

Tlje  general  principles  of  the  subject  of'  mimicry  are  now  fa- 

^miliar  to  the  laity  as  well  as  to  scientists ;  but  much  still  remains 

for  observation  at  our  very  doors,  to  supplement  the  known  facts, 

and  to  extend  tho  underlying  principles  of  mimicry  and  protective 

—  resemblance  to  the  less-known  groups  of  animals,  among  which 

f  Are  tho  land  mollusks. 

"We  have  been  made  familiar  with  many  cases  of  what  may  be 

.called  true  mimicry,  occurring  among  tho  insects;  such  as  tho 

couspicuous  resemblance  some  moths,  which  are  of  course  both 

rdffenseless  and  edible,  bear  to  wasps  and  other  stinging  insects; 

Imid  the  instances  of  edible  butterflies  mimicking  in  their  colors 

[nauseous  species  are  also  well  known.    A  more  striking  case  of 

this  phase  of  mimicry  has  quite  recently  been  noticed  in  tropical 

Lmerico.    In  the  forests  of  this  region,  leaf-cutting  auts  live  in 

[countless  numbers.     They  strip  whole  trees  of   their  foliage, 

carrying  the  leaves  in  fragments  to  their  formicaries.    Now, 

among  these  ants  havo  been  f oimd  insects  belonging  to  an  entirely 

jdifforent  order,  which  mimicked  the  ant  and  its  leafy  hurdtn  ! 

I*rhe  back  of  the  mimicking  insect  is  green,  and  pinched  up  into  a 

]fI:iT,  thin  plate,  quite  the  counterpart  of  the  leaf-fragment  carrie<l 

Jby  the  ant.* 

A   much   more  simple  case  is  represented  by  the  dead-leaf 

[butterfly  of  Java,  which,  when  it  alights  upon  a  bush,  presents 

1  close  a  resemblance  to  a  dead  leaf  that  even  so  eiperionced  a 

saturalist  as  Wallace  was  long  deceived  by  it.    Tliis  ro^temblance 

>f  an  auunal  to  its  surroundings  may  be  called  **  protective  re- 

eir^ "  '  nitherthan  mimicry. 

i:  5  such  as  these  might  be  multiplied  indefinitely,  were 

w©  to  confine  ourselves  to  tho  insect  world.    The  great  variety  of 

*  8ee  ilie  artiols  br  Edviird  I).  Toulton  00  tlii*  isecct,  PrcKecdlags  of  tb^  Zoulopoal 
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their  cxUmdl  modification  ofEera  endless  opportuDJIies  for  tb« 
Action  of  natural  Bcloction  in  prodiicin>(  mimirkiDg  forms  in  thil 
^reat  branch  of  air-brcatbing  invtrtobrates.    In  the  other  f^«a^ 
branch  of  invertebrate  life,  the  land  mollasks,  the  modification 
of  structure  have  been  mainly  internal.    Outwardly  they  proAot 
compftrulivf*ly  few  types.    This  sameness  in  exterior  features  ha 
been  unfas'orable  to  the  development  of  mimicking  forms 
nolluflks;  but,  while  true  mimicry  is  rare  among  them,  rawl 
ir  ■  --s:  cases  of  protective  r^scinhlance  and  of  special  protect 

iv.  ures  occur  not  infrequently. 

I  well  remember  hunting  the  snail  Helix  thyroids  upon  tl 
wooded  bluffs  along  the  Mississippi.    Both  shell  and  soft 
this  moHuiik  liave  the  brown  tint  of  the  fallen  oak  and 
leaves  with  which  the  forest  floor  is  thickly  carpeted.     Inde 
,e  colors  correspond   so   closely  that   a   person   standing 
fbrcely  distinguish  snail  from  liiaves,  even  when  knowing  whei 
to  look. 

The  assimilntinn  of  this  snail  to  the  general  color-schomenf  it 
environment  must  prove  very  beneBcial ;  altliough  one  occajiioi 
ally  finds  a  heap  of  empty  shells  by  the  side  of  a  fallen  log  i 
stump,  showing  that  the  jays  and  crows  sometimes  find  enoai 
of  them  for  a  meal. 

It  may  be  stated  as  a  general  rule  that  snails  which  live  quit 
upon  the  ground  have  dark  or  dull-colored  shells,  while  tl 
shells  of  those  living  in  exposed  situations  are  bright.    Tumir 
to  the  tropics,  where  all  Nature  flaunts  atlire  more  gaudy  than  ul 
the  sober  North,  we  find  many  illustrations  of  this  rule.     In 
^llippino  Islands  there  is  a  group  of  arboreal  snails  (CocA/o^n 
Bome  of  which  are  vivid  green  in  color,  like  the  foil: 
they  live.    It  should  be  noted  that  iheee  snails  are  s^ 
arboreal  that  they  even  deposit  their  eggs  in  a  bag  made 
twisting  leaves! 

In  tropical  America  we  have  a  group  of  tree-climbing  snat| 
which  subsist  chiefly  upon  fruit.      Like  the  Philippine  Isla 
species  they  are  vividly  colored;  but  in  this  case  the  colors  at«^ 
the  most  brilliant  hues  of  yellow,  orange,  and  red,  corresponding  ^^ 
a^lmirably  to  the  tints  of  the  ripe  fruits  upon  which  they  live.* 

It  isanot+'worthy  fact  that  certain  ground-living  allies  of  the 
brilliantly  painted  snails  are  dull  colored,  t\s  are  ground  4ual| 
generally. 

All  the  foregoing  are  instances  of  wliat  has  been  called  eryp 
— that  is,  con^co/i  m?— protective  coloration*    In  other  words,  tl 


uf  ihv  Wcvt  lodiiM,  ve  occtt«iouiill^  UuportcU  to  tlic  rinl 


COLORATION  OF  LAND  SNAILS. 


189 


IP' 


ilor  of  the  animal  corresponds  with  tlie  provailing  color  of  the 
nvironment,  aud  thus  it  escapes  the  notice  of  its  enemies. 

A  more  complex  state  of  affairs  exists  in  tliose  animals  which 
ake  use  of  external  ohjects  for  their  own  concealment.  A  case 
in  point  is  the  hairy  snail  {Helix  hirsuia),  a  species  commonly 
ound  throughout  the  Northern  States,  liying  around  decaying 
logs  in  the  forests.  These  little  fellows  have  a  clotliing  of  short 
hair  all  over  the  shell,  and  this  hair  holds  so  much  of  the  soil 
that  they  look  more  like  small  pellets  of  earth  than  like  snail* 
shells.  The  disguise  is  uilective  enough  to  deceive  more  acute 
Bhell-collectors  than  the  birds. 

An  altogothor  similar  attempt  at 
eception  is  practice<l  by  a  marine 
mollusk,  the  so-called  "  carrier." 
This  gastropotl  has  a  hrotvl  spiral 
'shell,  to  the  upper  surface  of  which 
it  cements  shells  or  pebbles,  until 
£na11y  it  appears  to  bo  nothing  more 
huQ  a  Iteap  of  sliuU-f ragmen ts,  not 

iatinguishablo  from  any   other  irregulaiity  of  the  soa-hottom. 
other  instance  may  bo  mentioned,  as  it  illustrates  the  exten- 
ion  of  this  general  prlnoiplo  to  widely  different  groups  of  ani- 
als.    The  sea-urchins  of  our  coasts  have  often  been  observed  to 
over  thomsclves  completely  with  small  stones,  so  that  nothing 
n  bo  seen  but  a  heap  of  pebbles. 
Coming  back  to  our  hairy  Helix,  wo  may  perhaps  credit  its 
hirsute  coat  with  an  additional  function  besides  luere  dirt-gather- 
ing.   Poulton  has  observed  that  some  insectivorous  animals  have 
un  excessive  repugnance  for  hairy  insect  larvee,  even  when  they 
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kte  not  otherwise  repulsive.  The  marmoset,  for  instance,  can  not 
iuducfld  to  touch  any  hairy  larva.  It  is  not  improbable  that 
Bmtill  mammals,  such  a^  moh's  and  fiold-mice,  Hud  the  hairy 
Icoveriog  of  Htlix  hir»vt<i  diiuigreeable,  although  we  know  that 
aoy  eet  other  «nmls. 
An  old  oplloctor,  who  had  spout  most  of  his  life  within 
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tropics,  once  related  to  me  an  eiperionce  of  his  in   i : 
Indies,  that  throws  light  upon  another  phase  of  snail  lif. 
mindfi  one  of  precisely  similar  incidents  among  the  Lepnlopie 
Tliis  naturalist  bad  a  habit  of  holding  small  snails  io  his  moafi 
when  collecting  upon  cliffs  or  trees  where  climbing  vraa  diffioul 
The  light  or  dull  colored  species  of  CytijulreUa,  Hrlicina,  ©t« 
caused  him  no  inconvenience,  but  the  snails  Avitli  conspici 
bright  and  shining  shells^  such,  as  occur  in  the  groups  Sfrepfc 
and  Varicella,  were  so  intensely  bitter  that  he  soon  learned 
them  remain  unless  ho  could  carry  them  elsewhere.    It  is 
able  to  conclude  that  birds  find  them  equally  unpalatable, 
facts,  as  far  as  they  are  known,  seem  to  indicate  that  this  is  aaex-^ 
ample  of  "warning  coloration,"  such  as  many  eonspiououa, 
nauseous  butterflies  possess. 

It  may  be  remarked  that  the  custom  of  holding  specimei 
tween  the  lips  is  not  so  rare  with  Held  naturalists  as  fastic 
persons  might  suppose.    I  confess  to  liaving  once  swallowed 
small  and  very  rare  specimen  while  so  holding  it  for  a  moment 
The  creature  was,  alas!  not  my  own  property,  and  its  out 
owner  has  not  yet  forgiven  me. 

A  protective  de\-iee  totally  different  in  kind  from  those 
described  has  been  observed  in  certain  slug-like  snails,  whic^ 
have  the  ability  to  amputate  their  own  tails,  just  as  a  lizard  dc 
when  seiaied  by  that  appendage.    Dr.  Carl  Semper  has  notit 
this  peculiarity  in  snailsof  the  genus  He/icanW,  in  the  Philippinvl 
IftUnds;  and  a  species  of  the  geriua  Prophysaon,o{  Califuniift,hM 

lately  been  st-on  to  lose  it*  toil  in 
the  same  manner.* 

It  is  probable  (hat  the  explana- 
tion is  the  same  in  the  case  of  boil; 
^^  lizards  and  snails — vis.,  Uio  tail 

f^v — ^      V!~^x'^  /         J      ^^^^^y  ^^  ^6  the  pn-  *  ' 

\       \v  ^/         /      enemy  just  as  th©  es^ 

\       ^St"^^         /       13   disappearing   into  a  sheltminl 
■         ^^^vJSBSft^^  crevice.    The  advantage  of  fM\ 

p  ^^F^  the  head,  even  at  the  expensi-^  of  On 

Tio.  4~—.\M  L*i)(A»  s*4a.  ATTtr*     tail,  is  obvious, 
iAun^roUb.  Protective  colonng  nnd    i 

tive  resemblance  are,  hf*\\  -  v  i ,  i 
fenJt*  only  against  the  larger  onomies  of  the  moUusk,  wUir.h  hoB 
tfaoir  game  in  the  open,  such  a.^  birds,  field-mice,  nod  incidenl 
Conchologists.    But,  besides  these,  smiils  have  smaller  foes 
meet  them  apoa  their  own  ground.    The  omnipresent  Iruf^ciif 
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Fta.  5. — Atofa  Acii&mtA. 
Broken,  :■>  ».Iiow  tin-  imr- 

roWDOtUl    of  tllO   [>IIMU^fB 

bctwoeu  tbo  folds. 


the  most  troubleaorao  of  these,  if  we  may  judge  by  tho  elaborate 

means  which  have  been  evolved  for  protection  against  them. 

leotlcs,  especially  those  of  the  family  Corahidiv,  are  not  outdone 

ly  a  Provencal  viutiier  in  tlieir  appreciation  of  a  loothsomo 

elix;    and  it  is  interesting  to  watch  the  celerity  with  which 

a  beetle  of  the  genus  Cycfims  or  Dicalua  eats  a  snail  out  of  his 

ihoU. 

Various  organs  have  been  modified  or  developed  to  prevent 
intruders    from    entering  the   aj^erture  of  the   shell.      In  one 
group  of  land  snails  there  is  a  calcareous  plate,  called  the  oper- 
culum, secreted  upon  the  upper  surface  of 
tho  fleshy  foot  of  the  animal.    This  plate  is 
[ilio  la.sl  part  to  enter  the  shell  when  tho  ani- 
al  retracts  itself,  and  it  fits  closely  into  the 
ure,  closing  it  like  a  valve  or  door.    Ex- 
iles of  this  structure  are  seen  in  the  com- 
nn  HnUcinas  of  America  and  the  genus 
\Cyciosioma  of  Europe. 

The  majority  of  air-breathing  snails,  how- 
over,  are  far  removed  genealogically  from 
thi*  operculum-bcariug  group,  belonging,  in- 

eed,  to  quite  a  different  phylum  in  which  the  operculum  has 
Inever  been  developed.  Failing  this,  a  completely  different  struct- 
luro  has  been  adapted  to  the  same  use.  From  the  rim  or  lip 
round  the  aperture  spring  processes  of  the  shell  substance,  pro- 
jected intu  the  Oldening  of  the  shell  and  decidedly  narrowing  it. 
example  of  this  structure  in  its  primitive  form  is  seen  in  tho 
ree-toothed  snail,  Hdiit  iridcntata,  and  its  allies.  Tho  project- 
ling  "teeth,"  as  tht-so  processes  are  called  (although  they  have 
nothing  to  do  with  the  true  mouth  of  tho  animal),  are  prominent 
enough  to  exclude  the  larger  beetles,  and  insects  sufficiently  small 
be  admittinl  would  be  drowned  in  the  viscid  mucus  or  slime 
exudfd  by  the  snail. 

complex  is  the  obstructing  mechanism  in  many  of  the 
"t>f  the  Southern  States  and  of  South  America,  In  some 
es — the  Caracolus  labyrinth  us  o!  Panama,  for  example — one 
wonders  how  the  snail  himself  can  get  in  or  out  of  his  own  shell, 
so  tortuous  ia  the  passage.  These  Southern  forms  represent  tho 
highest  development  of  the  three-toothed  type  of  aperture.  The 
meaning  of  this  increasing  complexity  appears,  when  we  remem- 
ber tiiat  Uie  regions  whore  the  most  complicated  typos  of  snails 
an)  found  are  known  to  be  practically  coincident  with  the  regions 
produci  Mivorous  ColeojAera  in  the  greatest  numbers  and 

th©  mo-  rant  variety  of  forms.    The  writer  once  confined 

a  box  with  canilvorons  beetles  a    number  of  snails  witli 
Fiitrongly  "  toothed  "  apertures  {Helix  uvtdifera)  and  a  numlier  ] 
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ing  opoD^  unprotected  apertures  {Hclue  dansa),*     The  formfi 
were  found  to  be  alive  after  several  days,  but  the  unprotected 
Buails  were  eaten  from  their  shells  during  the  first  night. 

From  tropical  America  we  will  now  follow  a  great  circle 
round  the  globe,  pausing  in  India  or  Ceylon.    Hero,  too,  t| 
snails  are  exposed  to  the  conditions  of  free  competition  for  life  i 
a  tropiwil  climate.    What  structures  have  been  evolve*!  in  tl 
totally  dissimilar  snail -fauna,  corresponding  to  the  evolutit 
products  of  American  life  under  similHr  climatic  cotu'    " 
we  would  expect  on  a  priori  grounds,  tlio  protectiv'  iir 

while  strictly  analogous,  are  in  no  way  /lomo^oyoti^,  having  aria 
wholly  independently  in  the  two  hemispheres.  The  Asiatic  snail 
instead   of  developing   projecting  teeth  upon  the  e<!gc  of  tl 
aperture,  have  a  system  of  calcareous  blades  or  folds  situated 
distance  within  the  shell,  behind  which  the  animal  retreats  vhc 
needful.    The  figures  tell,  better  than  any  description,  the  e^ 
trorao  degree  of  complication  which   has  been  attained  by  i\ 
more  highly   organized  forms.    Beetles  have  o<^ca.stonaUy 
found  sticking  in  the  interstices  of  the  folds,  unable  either    _ 
force  their  way  into  the  interior  or  to  extricate  themselves  and 
retreat. 

The  culminating  point  in  the  series  of  obstructive  structure* 
is  perhaps  reached  by  the  narrow-throat^  snail  of  China  (Stf^t 
dera  ajigtisiicoUis).    In  this  bizarre  form,  the  last  of  the  spir^ 

whorls  is  distorted  and  crowdfl 
agiiinst  the  preceding  volutioj 
I)ruduciug  an  extremely  narro^ 
passage  into  the  more  spaciov 
interior,  as  shown  in    ' 

But,  in  spite  of  li 
expedients  for  the  protection  1 
the  snail,  they  have  some  end 
mies   able    to   overcome   or 
evade  all  obstacles.    It  ia  sad  ' 
loam  that  in  this  cose,  t 
wura  are  the  Ifloodiest;  : 
de.^dly  of  the  "  malacophagi 
brother  snails  of  the  gener 
ieniUs  and  Olandina.    When  the  hungry  Seleiiites  di«ct»ve 
temptingly  juicy  snail,  a  Helicina  i>erhaps,  the  victim  ret? 
into  his  sheU,  l>xvrring  the  entrance  with  his  strong  door  or  of 
culum.     The  Belenitcs  thereupon  sotfi  to  work  cuttiniir 
through  the  large  whorl  of  the  Helicina,  in  o- 
tnuioo  behind  the  barricade.    The  toncu.^-Uke  < 


J''ia.  <.— Ciiimm  XAjmow-mwiATTP  8ir«ii. 
TIm  wuraw  throat  ia  nhowu  "by  Utc  dotted 
Rim. 
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rhich  the  raoutli  of  the  Selenites  is  provided  licts  liko  a  file, 
t>eiug  beset  with  minute  teeth,  each  of  the  ehajw  and  sharp- 
iess  of  a  bayonet ;  so  that  the  cntting  of  a  hole  through  the 
ilifcll  is  only  a  question  of  time.  Presently  the  shell  wall  is 
broken  through,  and  Selenites  feasts  upon  Helicina  served  raw 
on  the  shell. 

So  life  is  not  without  its  tragic  side,  oven  with  creatures  so 
Jowly  organized  as  these  1 
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KNVIROXMKNT  OF  GRECIAN  CULTURE. 

Br  GEOKGES  PEEBOTT. 

THE  more  closely  we  study  the  works  of  the  ancient  Greeks, 
and  penetrate  the  secret  of  the  thought  which  they  loved  to 
onceiil  under  the  veil  of  symbol  and  myth,  the  more  plainly  we 
ticognize  that  their  wise  men  half-saw  by  a  kind  of  rapid  divina- 
ion  many  of  the  truths  which  have  been  demonstrated  to  modem 
philosophy  only  by  series  of  methodically  connected  observations 
and  experiments.  There  are  few  among  the  present  theories  of 
iUaturo,  its  forces  and  laws,  of  which  some  hint  does  not  appear 
to  have  occurred,  for  a  moment  at  least,  to  some  of  the  philoso- 
phers of  Ionia,  Sicily,  or  continental  Greece.  In  the  study  of 
man  *is  living  in  society,  or  as  what  Aristotle  calls  the  political 
animal,  they  pushed  the  rigor  and  subtilly  of  their  analysis  very 
iar.  How  precisely  Thucydides  described  tho  chronic  or  acute 
aladics  of  the  moral  sense  and  tho  changes  it  underwent,  as  at 
Corcyra  amid  revolutions  that  confuseil  all  establishe<I  notions, 
d  at  Athens,  when  a  fatal  epidemic,  offering  the  prospect  of 
lOvitable  and  immediate  death  to  every  one,  impelled  it  to  break 
from  all  constraint,  and  fxeited  a  thirst  for  pleasures  to  which 
there  could  he  no  immediate  satisfaction ! 

The  Greeks  should  also  be  credited  with  having  outlined  the 
1-'  '^*---in  that  now  holds  the  highest  place  in  what  wo  call  the 
,  |diy  of  hiJfory,  of  the  intUionco  exercised  by  the  mc<lium 

ui>oa  a  race  and  a  people.  That  theory,  usually  ascribed  to  Mon- 
tesquieu,  was  foresoeii  by  Aristotle,  who  accounted  for  tho  supe- 
iority  of  his  countrymen  by  the  intermmliata  position  which 
Greece  occupied  between  the  cold  regions  of  northern  Europe  and 
the  warm  countries  of  Asia ;  whereby,  ho  said,  the  Greeks  com- 
ined  the  energy  of  the  northern  barbarians  with  the  mental 
ity  of  the  ^Vsiatics.  The  same  doctrine  was  in  fact  pro- 
a  century  earlier  by  Hippocrates,  in  his  treatise  on  Air, 
[lYaier,  and  Places,  in  which  tho  last  twelve  chapters  are  occupied 
with    it.    StiinTnarizing   the   results  of  a  comparison  between 
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Europe, or  Greece,  and  Asia,  aod  accounting  for  Ihedt^  -—  -^  h« 
has  duUtrmiued,  he  aays:  "  Tou  will  find  as  a  rule  tL  ■  ona 

of  the  body  and  the  dUposition  of  the  mind  correspond  to  the 
nature  of  the  country.  .  .  .  All  that  the  earth  produces  is  con- 
formed to  the  earth  itf>eU,"  unden:  tan  ding  the  term  earth  in  ito 
most  compreheusive  sense,  and  regarding  in  its  definition  lees  the 
con6guration  and  qualities  of  the  surface  than  those  of  the  cli- 
maU-it  that  prevail  and  modify  the  fauna  and  flora.  **  If  Asiatics." 
ho  affirms,  "are  of  a  more  gentle  and  less  warlike  nature  thftn 
Europeans,  the  oautfe  lies  chiefly  in  the  equability  of  their 
sona."  And  further, "A  perpetual  uniformity  fosters  Indolence 
a  variable  eliuiaie  gives  activity  to  the  body  and  the  sooL 

We  tihall  tlieri^fore  oul}'  be  following  the  counsel  and  the 
ample  of  the  great  minds  of  Greece  if  we  seek,  in  studying  its 
history,  to  ascertain  how  and  how  far  the  character  of  its  people 
has  hoen  affected  by  the  action  of  *'  the  air,  the  water,  and  fchs 
plaoe."^    In  our  inquiry  into  the  character  of  tlie  medium  in  wh 
the  tribes  called  Hellenes  in  the  eighth  century  before  tho  Chrii 
tian  era  were  developed,  we  have  enjoyed  the  atlvautage  of  a  long^ 
residence  in  Greece,  during  which  we  liavo  observed  the  peopk*  i 
their  struggles  with  a  Nature  which  gives  nothing  without  being 
paid  down,  in  labor  of  mind  and  muscle. 

The  peoples  who  figured  in  history  before  the  Greeks,  oocupiod 
territories  clearly  defined  by  Nature,  Egypt  was  the  lower  part 
of  the  valley  of  the  Nile,  and  did  not  extend  materially  beyond  iU 
ChaMfo- Assyrian  civilization  was  developed  in  the  spacious  basib 
of  the  Euphrates  and  Tigris;  a  much  larger  field,  but  still  one 
that  Imd  definite  boundaries — in  the  Taurus  Mountains  on  tho 
north,  thu  rampart  uf  the  Zagros  on  the  east,  the  Perttian  Gulf 
on  thu  south,  and  the  Arabian  and  Syrian  Deserts  on  tho  w«sL 
The  Phuanicians,  indeed,  had  more  than  one  capital,  and  carrii 
til  ■  ;  le  through  all  the  then  known  world,  hut  their  rjipj 
Ku  !►;  ontj  nnuther.each  receive*]  its  knowledge  and  art  f 

the  one  that  prei^eded  it,  and  gave  them  to  the  one  that  follow 
it,  and  thoir  intoroonrse  with  the  world  was  animated  by  t 
rommorciul  spirit  only.  Their  industry  never'drow  its  inspiri 
j'roui  an  intense  and  vigorous  living  art;  and  all  that  w; 
•  1  in  them  was  the  product  of  the  narrow  strip  of  1 
!  tho  sea  and  31ount  Lebanon.    All  Hubrew  art  witt 

biricivii  to  a  still  narrower  area  in  tho  circuit  of  Jem. 
the  little   kingdom  that  depended  upon  it.      Thoro  were 
peoplea  in  western  Asia  and  Asia  Minor  who  made  their  i 
f  ui:  but  within  themselves  uach  fonued  a  c 

i:,-  iig  a  eonorute  portion  of  tho  continent,  and 

that  limited  tarritory  that  wo  have  to  look  for  evidunces  of  1 
geaius  and  work. 
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Greece^  on  tho  contrary,  whs  niultiplountl  diverse  in  space  and 
lime.     The  namp  is  nidn*  jmrticularly  ujtplied  to  the  eastern- 
most of  the  peninsulas  that  the  European  continent  projects  into 
ie  Mediterranean  toward  Africa,   in  which  the  Grecian   race, 
khile  it  spread  itself  widely  abroad,  was  most  compactly  settled; 
in  which  its  cities  of  greatest  influence  and  most  immortal  fame 
^rero  built ;  and  where  were  celebrated  the  Olympian,  Isthmian, 
Hrid  Nomean  games,  to  which  all  tho  scattered  members  of  the 
Tiellenic  family  pericx^ically  resorted.     But,  besides  the  peninsula 
of  Hellas,  as  it  was  called,  there  wore  other  Grecian  lands,  less 
eminently  conspicuous,  perhaps,  which  also  performed  their  |>art, 
aid  that  not  an  unimiK>rtant  one,  in  the  general  movemi-ut  of  tho 
ice.    There  was  Asiatic  Greece,  which  by  virtue  of  its  brilliant 
aid  supple  genius  was  more  precocious  than  European  Greece ; 
Hiich  engnjjjed  first  in  Ihe  flights  of  jioetry  and  art,  and  in  gen- 
ral  and  distant  voyages.    There  was  a  Greece  in  Africa,  at  Nau- 
itis  and  the  other  cities  among  the  mouths  of  the  Nile,  and  in 
pyrenaica  cities,  protected  by  the  desert  against  invasion,  and 
fith  its  caravau- roads  radiating  in  every  direction  into  the  inte- 
|or,  made  it  as  a  door  opening  toward  the  mysteries  of  the  South- 
rn  continent.    Thence  a  curiosity  constantly  on  the  alert  brought 
dat-a  !>y  moans  of  which  the  limits  of  the  known  world  were 
ishod  further  back,  and  the  idea  of  the  variety  of  men  and 
limatea  was  fostered. 

On  the  opposite  shores  were  tho  Grecian  colonies  fringing  the 
ilfs  and  promontories  of  southern  Italy,  with  their  advanced 
»sts  push*^  to  the  coasts  of  Gaul  and  Spain.    They  had  the 
^onor  of  being  the  earliest  educators  of  Rome ;  and  the  monu- 
Bents  of  architecture  and  sculpture  which  they  have  left  are  no 
beautiful  than  those   which  originated  on  the  soil  of  the 
aother-country.   Between  these  Grecian  lauds,  forming  four  well- 
ofined  groups  on  the  mainland,  each  of  which  had  its  distinct 
tistence,  there  was  an  insular  Greece  in  the  sea,  including  tiicily, 
lie  islands  of  the  Adriatic,  the  islands  south  and  east  of  Hellas — 
hera, Crete, the  CyHades  and  Sporadea,  Rhodes,  Cyprus, Chios, 
OS,  the  islands  near  Thrace,  and  many  others,  large  ami  small. 
ten  and  merchandise,  raw  materials  and  manufactured  goods, 
images  with  tho  ideas  and  feelings  they  represented,  the 
of  iudnstry,  and  plastic  typos,  were  circulated  and  ox- 
I  among  these  colonies  with  extraordinary  facility ;  and 
'tngs  and  fruitful  contacts  occurred  in  these  hospita- 
i:igoes,  between  Greeks  and  barbarians,  and  between 
Onw^ks  of  driTereut  stocks. 

Tho  mce  that  was  developed  in  this  fortunate  situation,  fa- 
vored by  circumstanceB  and  by  the  medium  in  which  it  grew  up, 
was  perhaps  the  best  endowed  one  that  has  participated  in  the 
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k  of  civUixation.    Tlio  Greeks  lia^i  m  iii>r 

ius  for  inventioti  in  lifters  and  the  axis,    T 
pies  of  their  time  reached  a  certain  point  and  .-  ■■,  afic 

ward  only  repeating  tho  types  which   they  !  dnrizi| 

their  i^rlier  period;  or  else  vtere  content  to  .  adapt ;^ 

and,  finishing  their  useful  work  before  they  lobt  itit^ir  independ- 
ence, continued  to  exisc  long  after  they  had  ceased  to  live  aod 
bring  forth. 

But  Greece  has  always  been  progressive,  or  at  U  ing. 

Even  when  subjugated  by  the  Romans,  and  when  ii~.  ...  ..^s 

original  creations  seemed  to  have  been  exhausted^  it  still  cnlt 
vated  science  and  history;  attempted  criticism:  'od 

sounded  more  deeply  the  aucient  systems  of  philos'  ^    ^  .  ^ad 
a  part  in  the  elaboration  of  the  dogmas  of  Christianity. 

Ill  ■-' '       '  lie  its  master  sculptors  ami  painters  \'.  fit 

archi'.-  ^  produced  great  works  without  cop}  ;uns  i 

Knesicles.    The  bjisilicasof  Ravenna  and  the  noble  structure* 
St.  Sophia  are  comparable  in  merit  with  the  highest  cit 
forms. 

No  organic  development  in  the  history  of  the  human  raind  has 
been  better  known,  or  has  been  richer  and  at  the  same  time  mon* 
simple,  than  that  of  the  Grecian  genius.  Notwithstanding  (he 
extent  to  which  the  Hellenic  population  was  scattered,  and 
distances  which  eepantted  the  various  groups,  the  evolution 
taken  as  a  whole,  was  governed  by  the  same  laws  and  exhibit 
the  8umo  phanou  in  like  order  and  undor  like  conditions,  in  all  thfl 
lands  in  which  the  fireek  language  was  spoken.  The  di^erealj 
fltooks  were  like  trees  of  the  same  species,  destined  to  produce  < 
some  fruit?-,  thw  color  and  taste  of  which  wore  liable,  it  is  tnw^ 
to  be  modilied  by  local  influences,  but  the  variations  were  kvi>l 
within  narrow  bounds.  So  these  peoples  were  kept  from  great 
diverging    by  their  constant  commi'   '         ti   with  each   oth« 

I  wJiioh  wa«  aided  by  the  forms  and  rol:^  -.'  their  laudt< — prom<^ 
H  ontoritis  jutting  out  toward  one  another,  and  frequent  isLEuids( 
\       Bu  that  the  sailor  between  distant  ports  was  hardly  r 

II  sight  ijf  some  Orocian  headland.  Nowhere  else  does  :. 
■  rnuean  ofifor  such  a  disposition;  and  there  was  in  this  goographi 
^L^al  filature  a  diroct  provocative  of  the  spirit  of  adventure, 
^^f  Tlie  HoUeiiic  j^^eniusula  is  divided  into  two  masses  of  ncArl] 
Hequul  »<ix(3 — (central  Greece  and  the  pGloponnesns— each  of  whid 
H  is  in  turn  dividerl  into  Becondary  peninsulas  that  have  curionsl] 
H  irregnlar  contours;  while  the  islands  are  often  so  ni^-ar  to  01 
^   anoLhwr  that  one  can  p;iss  between  thorn  or  to  tbo  mainland  with 

a  fow  strokes  of  the  oars.    The  watt^ra  in  the  sinuow'f'- 

straits  are  always  smooth ;  the  deep  bays  lying  in  ih< 

ih«  htily  shore ;  the  narrow  creeks  concealod  in  the  serruiunwl 
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■the  rocty  coasts;  the  beaches  on  which  vessels  can  he  run  to  rest 
y  on  the  sands;  landlocked  harbors  like  that  of  the  Pirsens, capable 
of  uocommodating  hundreds  of  ships — make  Greoco  a  country 
where  the  sea  is  so  mingled  with  the  land,  iusinuates  itself  into  it 
and  penntrates  it  in  so  many  ways,  that  the  inhabitants  could  not 
fail  to  trust  themselves  upon  it  as  soon  as  they  could  hollow  out  a 
pirogue^  famiiiariKe  themselves  with  the  sea,  and  make  it  their 
highway.  When  the  Greeks  first  appeared  to  view — in  their  epic 
poems — they  were  already  bold  sailors,  fond  of  telling  of  the 
arduous  voyages  they  had  made  and  of  the  distant  countries  they 
had  visited.  They  still  keep  their  compact  with  the  sea  and  excel 
OS  sailofH;  and  their  marine  is  an  important  element  of  Mediter- 
ranean commerce. 

The  roughness  of  their  land  made  the  Greeks  all  the  more 
ready  to  accept  the  invitation  offered  them  by  the  sea.  The  whole 
country  is  a  single  mountain  mass  of  complicated  construction 
and  irregular  expanse,  the  different  summits  of  which  have  their 
several  names ;  furrowed  and  carved  by  innumerable  ravines  and 
split  by  deep  chasms,  which  often  present  precijntous  walla.  It 
has  no  high,  bromi,  table-lands  or  large  valleys;  what  are  cane<l 

k  plains  theri:*.  exc*?pt  in  Thessaly,  where  they  are  larger,  being  only 
narrow  spaces  nearly  hemmed  in  by  the  mountains  around,  and 
notched  by  their  intruding  spurs.  Where  one  must  be  always 
climbing,  and  descending  to  go  up  again,  and  Ls  stopped  at  every 
few  steps  by  some  formidable  obstacle,  communication  by  land  is 
not  easy.  It  was  therefore  of  great  advantage  and  assistance  to 
]iave  the  sea  ut  hand  t«j  take  one  wherever  he  might  wisli  to  go, 
and,  in  order  to  enjoy  it  to  the  fullest,  the  Grecian  colonists  estab- 
lished themselvL>8  in  such  situations  that  each  group  should  have 
at  least  one  seaport.  Only  one  considerable  community,  the  Arca- 
dians, had  a  wholly  inland  home,  and  they  were  regarded  as  gen- 
erally  behind  the  others  in  enterprise,  learning,  and  civilization. 
Without  tht>  sea  and  the  outlets  it  offered,  the  peoples  who  occu- 
pied the  Hellenic  peninsula  would  probably  have  continued  in  a 
condition  of  barbarism  and  anarchy,  like  that  with  which  their 
rolatives,the  Albaniaus, are  still  struggling;  without  it  they  must 
have  been  doomed  to  that  indefinite  state  of  division  in  which  the 
clan  rules.  The  passage  by  land  from  one  district  to  another  was 
always  arduous  and  often  impossible.  The  local  groups  seemed 
oomed  to  live  in  perpetual  isolation,  with  no  room  for  a  truly 
>rge  and  fruitful  national  development.  That  their  influence 
line  more  prominent  than  might  have  been  anticipated  wa.** 
because  of  a  special  feature  that  modified  the  effects  of  the  general 
conBgnration  of  the  land.  Nearly  all  the  mountnin-walled  dis- 
Incts  of  Greece  had  one  side  open  to  the  sea,  and  that  gave  pos- 
ngo  to  everything — persons,  goods,  and  ideas.    Storms  could  cinse 


1 
I 

I 


i 


THE  POPULAR  SCISI^CS  MOifTBLr, 


» 


tbofl 
adtfV 
mo" 


this  road  only  a  few  days  at  a  time,  while  through  all  other  Ma- 
sons the  ships  cuuUl  sail  freuly,  promoting  an  incessant  exchange 
of  visits  and  mutual  favors  among  district.^  hetwwn  which  Nature 
had  within  placed  the  restrictions  of  uumerouB  and  higli  barriere., 

The  attachment  of  the  Greeks  to  the  sea  was  confirmed  by  thi 
regularity  and  miIdn(\isof  the  winds.    This  sea  and  these  wine 
favored  the  moral  unity  of  Greece,  which  it  enjoyed  till  the*  time ' 
of  the  Roman  conquest  without  ever  having  political  and  admiii- 
iatrativp  unity.    Until  the  capture nf  Corinth  by  Mummins  it  was 
divided  into  a  number  of  ouutons  separated  from  one  anuthtir  by 
Nature,  which  were  as  many  independent  states.    This  umversal| 
presence  of  the  sen  fxirnishcs  a  means  of  accounting  for  the  supo-| 
riority  of  the  part  which  Greece  has  played  iu  the  world.    Th« 
country,  while  it  was  free,  had  no  roads,  and  did  not  need  thvmj 
It  was  easiLT  and  more  convenient  to  spread  sail,  in  order  to 
from  one  place  to  another,  tlian  to  climb  the  mountains  and  coastj 
along  the  precipices.    It  would  have  been  hard  to  find,  even  out 
side  of  the  very  numerous  class  of  professional  sailors,  a  Greeli 
who  had  not,  once  at  least  in  his  life,  left  his  native  villago  or  cityJ 
for  purposes  of  war,  commerce,  jileaBure,  or  piety.    The  last  two 
motives  were  confounded  in  practice.    The  desire  to  consult  a  r»>-  ^ 
uowncd  oracle,  or  to  attend  the  festivals  celebrated  in  honor  of  tho  fl 
great  national  deities,  caused  the  movement,  ev^ry  ye»r,  of  thou- 
sands  of  Grt'cks,  many  of  whom  came  from  a  great  distanca — from 
remote  parts  of  Asia,  Europe,  and  Africa.    Those  festivals  held  a-l 
place  in  thelivevsof  the  Greeks  of  which  we, subject  to  thu  tyranny  I 
of  professional  duty  and  the  cares  of  business,  con  hardly  form  a  I 
conception.    We  can  imagine  that  the  attendants  upon  them,  dnr-J 
ing  the  few  hours  they  parsed  together,  would  have  much  to  tell 
one  another  and  to  learn,  and  would  improve  the  op|K>rtunity. 
Can  anything  be  fancied  better  than  these  removals  and  tneetinge  j 
to  awaken  the  mind  and  keep  it  on  the  alert,  and  thus  to  forestall ' 
the  estrangement  with  which  the  race  was  threat4?ned  by  reason 
of  the  dispersion  and  wide  separation  of  its  branches  ?   The  Gro«k4  \ 
of  Hellas  could  refresh  and  increase  their  knowledge  by  convoT- 
sation  with  those  of  their  brethren  who,  like  Ulysses,  had  "»t>en| 
cities  and  learned  the  thoughts  of  many  men.'*    The  citizens  of  tho'l 
most  remote  colonies,  those  who  lived  in  small  groups  among  faar-j 
barians  or  in  the  oaj^es  of  the  desert,  having  taken  part  iu  thol 
puriodical  solenmities  at  Athens,  Delphi,  or  Olynipta,  could  P&-1 
turn  more  Greek  in  feeling  and  thought,  manners  and   language.  | 
Like  the  giant  of  one  of  their  fables,  they  had  recruited  thnir  { 
'   '  K'hing  the  motlier^s  bosom  of  the  country  of  which 

Greece  was  thus  at  once  central  and  Hcattered ;  c^tntril  iu  Hri* 
/'      '   ind  multipliod  in  tho  periphery.    The  grfuit  botly' 
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had  its  interior  circulntiou ;  its  blood  waa  sent  out  to  the  extremi- 
ties, and  from  the  limbs  returned  to  the  heart  to  be  pnrified 
thero  and  charged  anew  with  the?  nutritious  elements  that  kepti 
Dp  the  life  and  originality  of  the  race,  and  gave  it  its  superior 
energy.  It  had  the  mobility  of  the  waves,  which,  after  they  had 
y(he  Grecian  colonies  all  along  tlie  shores  of  the  Metlitcr- 
1,  were  incessiintly  bringing  them  back  to  their  native  coun- 
try. The  sea,  when  they  were  still  an  infant  and  savage  race,! 
brought  \\\(^m  Mie  germs  of  civilization  from  the  East.    Through 

tit  they  received  the  figures  and  the  rites  of  divinities,  the  worship 
of  which  was  destined  to  bring  men  together  and  make  them  so- 
cial— writing,  metals,  and  the  prorosses  and  imytlements  of  the 
principal  arts.  The  sea  placed  the  Greeks  in  relations  of  the  most 
favorable  character  with  foreign  nations;  in  such  relations  as  are 
suggestive  and  not  oppressive.  It  permitted  frequent  intercourse 
and  prolonged  visitjs,  but  did  not  lend  itself  reiulily  to  attempts  at 
invasion.  The  peril  from  this  source  was  the  lees  in  the  early 
days  of  Greece,  because  tlie  chief  military  powers  of  those  times 
had  no  navies  on  the  Mediterranean ;  and  when  Persia  was  ready 
to  soud  armed  fleets  to  arliieve  its  conquest,  Greece  had  become 
^  mature  and  had  capalde  commanders  and  well-managed  fleets, 
f  Qret!ce  was  further  protected  in  the  days  of  its  development, 
on  the  continental  side,  by  the  formidable  chain  of  H^emus  or  the 
Balkan  Mountains,  behind  which  it  was  enabled  to  work  out  its 
destiny  unobserved  and  unmolested  by  the  barbarian  peoples  who 
were  moving  and  marching  beyond  them  in  the  valley  of  the 

■  Danube.  South  of  these  rise  in  succession  the  monnta,ins  that  en- 
velop Tliessaly  with  their  ramifications  westward,  and  the  Cambu- 
uian  Mountains,  both  crossed  only  by  narrow  and  difficult  passes. 
When  these  were  forced,  and  the  enemy  was  in  Thcssaly,  he  had 
to  Bcale  other  barriers  no  less  difficult  in  order  to  reach  the  plains 
of  BfBotia;  and  then,  to  get  from  each  small  state  to  the  next,  he 
had  to  Hurmount  tho  other  considerable  clinins  that  severally  sepa- 
|rafeo  them,  where  he  was  constantly  liable  to  he  exposed  to  the 
and  arrows  of  the  native  popadation.  Even  if,  after  over- 
aing  all  th»?80  obstacles,  a  conqueror  succeeded  in  penetrating 
[©nd  of  the  last  redoubt,  a  slight  accident  might  any  day 
triumph  into  a  disaster.  All  the  doors  which  he  had 
[opened  might  be  closed  upon  him  in  an  instant.  "Greece,"  says 
I  M.  Michelot,  *'  is  made  like  a  trap  with  three  bottoms:  you  find 
lyourself  caught  in  Thossaly,  then  between  Thermopylae  and  the 
^isthmuR,  and  at  last  in  the  Peloponnesus.'*  It  is  a  great  advan- 
I  to  a  people  to  feel  that  it  is  secure  in  tho  country  it  lives  in. 
lis  jteculiar  disposition  of  their  territory  further  enabled 
tho  Grooks  to  try  the  experiment  of  municipal  government,  and 
I  demonstrate  the  excellent  results  it  can  give  to  a  happily  en- 
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dowcd  people.    TbU  goTemment  is  that  in  which  the  idaa  of  ti 
city  and  that  of  the  state  are  merged ;  in  which  ci&ch  city  iB  a  lii 
ing  body,  all  the  members  of  which  take  a  more  or  less  dir 
jMirt  in  the  administration  of  public  affairs. 

It  is  not  without  some  surprise  that  we  leum  from  history  hoi 
at  once  intense  and  scattt^rod  was  life  in  the  whole  Hcllonic  world 
from  the  eighth  to  the  third  century  B.  c,  and  what  organic 
Xwtency,  what  intestinal  activity,  and  what  cxpansiro  force  wer 
possessed  by  each  of  the  little  states  which  the  vigor  of  Qrocil 
genius  had  scattered  over  all  the  Mtnliterrauean  shores, 
municipal  life  was  endowed  with  a  mobility  and  variety  tl 
wore  not  exhibited  elsewhere.  The  minds  of  the  people,  easily  i 
ceptive  to  the  beautiful  and  the  true,  wore  stimulated  to  reflection 
by  letters,  philosophy,  and  science,  and  matured  rapidly.  Rheto- 
ric, placed  at  the  service  of  private  and  public  interests,  T'--' 
eloquence  which  was  fed  by  broad  ideas  that  raised  tht- 
of  party  strifes,  Ou  all  the  theatres  of  action,  before  whicl 
attention  of  the  audience  was  never  relaxed,  the  politician,  j 
poet,  writer,  or  orator — the  man  always  in  sight  and  in  actio 
never  ceased  to  display  his  pussiouate  energy;  while  the  livel^ 
emulation  of  those  cities,  at  once  rivals  and  sisters,  none  of  whicjj 
would  submit  willingly  to  be  lees  than  the  others,  or  let  thea 
achieve  a  glory  in  which  it  could  not  have  a  part,  augmented 
ardor  of  the  universal  effort.  Thus  we  find  in  the  creation  of 
city  the  source  of  the  high  originality  of  Greece,  and  the  stimu- 
lant to  its  real  work — the  building  up  of  ancient  civilization. 

The  relief  of  the  land  in  the  Hellenic  peninsula  and  its  de- 
pendencies gave  rise  to  the  city.    The  nature  of  the  country  and 
the  climate  had  a  salutary  influence  on  the  development  of  whj 
Alfieri  trails  "  the  human  plant."    The  land  co-operated  with  tl 
sea  in  promoting  the  supple  and  robust  development  of  the 
and  tho  alert  action  of  the  mind.    The  life  of  the  sailor  inur 
the  limbs  and  adapts  thorn  to  all  kinds  of  motion ;  with  its  oo| 
-•atantly  imminent  perils,  it  exacts  coolness  and  watchfulnoss 
makes  tho  mind  quick  to  perceive  and  precise  in  obBervaliod 
There  were  few  Greeks  who  had  not  lived  more  or  less  on  the  i 
and  received  some  etlncation  of  this  kind. 

Even  those  Greeks  whoso  occupations  kept  them  habitttoll; 
ashore  were  subjected  to  somewhat  similar  influeuces.    Tho  \ 
is  one  of  sharp  contrasts.    One  can  pass  in  a  fow  hourr  w« 
from  the  vicinity  of  almost  eternal  snows,  through  forosts 
beech  and  flr,  to  plains  where  the  palm-tops  wave.    Marked 
i  1   in  thi»  distribution  of  water.    Gnivolly  rn 

iisof  verdure,  of  laurels  and  tamarisk,  are  the- 
of  the  exiKltince  of  a  stream  beneath  tho  enrfuco,  are  a  pr 
xX,  typu ;  on  the  western  slopes  of  Hellas  are  limpid  sii 
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lowiuK  in  little  cascailos  like  the  Neda,  or  full  to  the  banks  like 

tliu  Liidun;  rivt?rs  like  the  Alpbeus  ami  Achelous,  wliicli  uan  not 

forded  even  in  the  dry  season ;  with  Lake  Phensea.  in  the 

l^eloponnesns,  resembling  the  lakes  of  Switzerland.    Yet  water  is 

rare  and  inestimably  precious;  and  that  explains  the  worship 

Ihat  was  given  to  the  nymphs  of  fountains,  and  the  care  that  was 

iken  in  art  to  give  them  forms  of  beauty  corresponding  to  the 

iooors  which  popular  piety  rendered  to  them. 

The  climates  are  as  various  as  the  physiological  characteristics 

^of  the  landscape.    On  the  shores  of  the  bays  and  on  the  islands 

IB  difference  is  slight  between  the  mean   temperatures  of  the 

cold  and  the  warm  seasons;  but  in  the  interior,  in  the  closed  val- 

jjeys,  the  winters  are  severe  and  the  summers  hut.    With  such 

irarietiesof  land  with  its  hundred  faces,  and  the  sky  with  its  hun- 

^prices,  body  and  mind  are  kept  under  perpetual  strain  to 

themselves  to  the  complex  and  mobile  conditions  of  media 

lat  ore  modified  with  a  rapidity  that  discounts  all  forecasts. 

thin  a  very  narrow  space  are  men  of  the  same  race  and  lan- 

;e  leading  very  ditVerent  lives  accordingly  as  they  dwell  on 

Ihe  mountains,  the  high  pastures,  the  cultivated  slopes,  or  the  ( 

ihore.    One  who  removes  from  one  of  these  zones  to  another  is 

>l)liged  to  modify  his  habits,  to  add  or  take  off  something  of  his 

blothing  or  his  food,  and  perhaps  to  leam  and  exercise  a  new 

occupation.    This  tends  to  stimulate  the  orf;;aus  and  give  elasticity 

to  the  mind,  which  is  constrained  by  the  force  of  circumstances 

I  improvise  the  methods  of  action  which  the  conditions  demand. 

'^Thus  everything  concurred  to  develop  personal  energy  among  the 

I  Grecian  people,  and  to  fortify  and  build  up  tho  race  by  virtue  of 
Ihe  law  of  the  survival  of  the  fittest.    While  infant  mortality  has 
always  been  very  high,  in  consequence  of  the  abrupt  contrasts, 
those  constitutions  which  succeeded  in  adapting  themselves  to 
them  acquired  a  singular  ehusticity. 
The  marvelously  clear  atmosphere  and  bright  skies  of  Greece 
give  tho  vision  a  delicacy  which  tho  sense  can  not  attain  where 
^bll  the  contours  are  envoloived  in  vapors.    There  is  thus  developed 
l^nn  it  the  habit  of  studying,  comparing,  and  measuring  forms  from 
adiataaco:  and  U  acquires  in  that  practice  those  qualities  of  a 
H  ,'  tion  and  a  quick  feeling  of  the  exact  relations  of  the 

H  <  its  of  a  whole  which,  in  the  age  when  they  were  ax'pliod 

H^  tho  inturprutation  and  repro<luctiou  of  the  living  form,  cou- 
^tributeil  to  mako  tho  Greeks  the  first  artists  in  tho  world. 

k  Artistic  excellence  was  further  favored  by  the  very  corapo- 
ition  and  nature  of  the  rocks  of  Greece.  The  rocks  of  some  dis- 
■pfr  ■-^■'•t  disintegrated,  furnish  an  excellent  plastic  material, 
^..  able  for  bricks  or  tiles,  and  for  modeling  tinder  tho 

ungertt  oi  the  potter  and  sculptor;  and  when  they  retain  their 
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consistency  and  Iiardnesa,  although  of  unequal  quality,  they 
Uy  adapt  themselves,  with  a  little  care,  to  the  purposes  of 
artiflt.    Certain  shell  tufas  were  convenient  for  use  as  a  atuc 
cover  deficiencies  of  material  and  give  it  color.    A  solid 
such  as  is  found  at  the  Piraeus,  was  adftpt<Ki  for  precise  cutt 
and  exact  joining,  to  a  rhythmical  arrangpemont  of  the  hk 
a  firm  accentuation  of  the  moldings.    More  careful  pains 
couraged  when  marble  of  a  finer  ^rain  was  used.    It  was  a 
rial  that  inspired  the  workman  with  a  kind  of  in>    ' 
for  it  assured  him  that  none  of  his  intention,  no  -i 
the  chisel  would  be  lost ;  and  this  gave  that  wonderfully  aocnr 
execution  so  much  admired  in  the  sculptures.    Th< 
ther,  marbles  of  different  colors,  which  could  he  c  i 

arranged  for  the  best  effects.    The  adaptability  of  these  materials 
to  the  sculptor's  work  was  hardly  a  less  potent  factor  in  the 
velopment  of  Grecian  art  than  were  the  natural  genius  of 
race  and  the  conditions  of  its  environment. 

On  the  other  hand,  Greece  was  poor  in  metals,  the  load 
silver  mines  of  Laiirium  being  the  only  mines  on  the  peal 
that  have  l>eon  worked  with  profit.    The  fact  brought  its  adva 
tages.     The  people  could  not  do  without   metAla ;   they  nc 
them  for  domestic  luxury  and  ornament.    The  metallic  tr 
found  at  Mycenic  and  other  evidences  arc  in  proof  of  the  power  \ 
their  taste  for  gold,  and  they  shrank  from  no  danger  to  (^  i 
Both  it  and  the  humbler  metals  had  to  be  got  from  abroad  ;  ai 
the  necessity  must  have  contributed  to  the  developm^'utof  bt 
ness  and  enterpriire.    It  would  dispose  the  people  to  welcome  ' 
foreigner  bringing  them  the  commodities  they  desired,  and  tbeo  1 
go  in  search  of  them  in  the  countries  where  they  occn  - 
brought  in  bj' trade.     All  dependence,  inelutling  d- . 
trade,  is  a  bond ;  and  it  is  important  that  it  shall  not  operate  to' 
reduce  one  of  the  two  parties  brought  into  association  1 
vassalage  to  the  other.    That  danger  was  not  to  be  appi 
in  Grceco.    Tho  situation  and  configuration  of  the  country  woi 
calculated  to  foster  individuality  and  independence  i-   ^^'  •\ 
and  to  protect  the  begiimings  and  favor  the  devHof  : 

nation  which  should  first  establish  and  hold  itself  thi're  aa  in  i 
impregnable  fortress. — Tra  nslattdfor  The  Popular  Science  Mot 
from  the  Jievtie  des  Oexut  Mondes. 


IflL.  CoMWAT.  who  ia  exploring  in  the  nimala^iut,  fiotU  the  peikf  diffl^ 
lb«tr  lower  purtx;  tb«  regUm  aboTu  «ev(inl«vn  tboaxand  feet  ii  eairjr,  bat 
weather  one  in  ml  off  from  the  app^r  rf>gioD  Uy  tha  nett  tH>Tiin  tin--'-  1 
low.    Thoro  ut  niimoruQitiuiil  Tuaiflac*iorsde«uuiiiliug  to  Uelvrein 
tod  nine  tbonund  feet  above  U!«de««L 
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PREHISTORIC  CANNIBALISM  IN  AMERICA. 

Br  lUv.  A.  N.  S0MEB8. 

'N  tho  summer  of  18S8  I  took  a  club  of  young  people  belonj^ng 
to  my  church  to  the  famous  ruins  of  the  uiouud-builders  at 
Btalan.  Wis.,  for  a  dny's  outing,  and  exploration  of  the  mounds 
that  once  great  village.  A  superlicial  survey  soon  convinced 
36  that  it  had  been  a  very  populous  village,  as  it  covered  at 
lifferent  times  as  much  as  two  hundred  acres,  down  to  an  area 
jf  »  little  more  than  seventeen  acres,  which  was  skillfully  and 
Strongly  fortifii'd,  representing  the  increased  intelligence  aud 
iutioii  of  several  gimerations  constantly  shrinking  under  the 
ivages  of  war  and  possibly  cannibalistic  devastations. 
A  first  effort  located  the  communal  rcfusc-henp,  where  had 
^been  throwu  the  refuse  and  garbage  of  the  viUagOj  when  it 
covered  an  extent  of  nearly  one  hundred  acres  for  a  very  long 
period  of  time. 
^Jji  the.He  heaps  one  generally  learns  more  of  the  manner  and 
:i8  of  subsistence  of  the  prehistoric  people  than  from  all  other 
Mirces  of  conjecture  combined,  for  in  them  are  thrown  the  bones 
id  refuHeof  their  meat-supply,  and  the  broken  cooking  and  other 
itensils.  Broken  weapons  and  ornaments  likewise  find  their  way 
►  the  garbage-heap,  just  as  with  us.  But  when  the  mound-builder 
roke  his  tooU,  weapons,  and  ornaments,  they  could  not  be  re- 
Incod  back  to  raw  material,  to  euter  into  the  consl,ruction  of  some- 
liiig  else,  as  do  many  of  our  worn-out  or  broken  implements,  for 
ioy  were  made  of  material,  in  tho  main,  that  would  uot  permit 
[>f  such  transformations.  Thoee,  then,  no  longer  useful  were 
irown,  along  with  the  bones  and  other  insoluble  and  almost  im- 
perishable refuse,  into  a  common  heap  in  some  convenient  place 
rhere  they  would  afford  the  least  annoyance. 

A  few  Iiours*  work  in  this  ht+aji  was  rewarded  by  over  five 
hundr^I  vfUuable  relics,  including  broken  pots, arrows, ornaments, 
8,  and  l>ones — no  less  than  one  hundred  of  which  wore  human 
B,  in  about  equal  proportion  with  the  bones  of  beasts,  birds, 
Siihes. 

subsequent  trip  to  the  f=amp  place,  in  company  with  Prof.  J. 
\.  Emerj*,  Principal  of  the  High  School  at  Fort  Atkinson,  added 
one  thousand  more  bones  to  the  collection.    Another  trip 
with  an  amateur  collector  of  relics,  addod 
bones  to  the  collection ;  I  now  have  nearly 
ro  thoneand  bones  from  the  refuse-heap,  forty  per  cent  of  which 
'  ilo  the  remainder  are  evenly  divided  between  birds, 


Thifi  rofa8t5*hBup  covered  a  B])Hce  about  one  hundred  foot  long 
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hy  forty  wide,  in  a  low  pliion  where  a  ravine  emptiwl  a  sur|*^ 
surface  water  into  the  river  at  wet  neaBons  of  the  year. 
accumulations  wore  often  covered  by  clay  from  the  hillside,  Boofi. 
to  have  Btmtificr]  it  to  a  dopth  of  eight  ftiet  in  the  ^ 
the  original  ravine,  making  it  later  almost  level  \ 
rounding  river  bottoms. 

Tlio  hones  other  tlian  human  are  ))par.  nu'coon.  ])ufralo, : 
deer,  squirrel,  wuoduhuclc,  rabbit,  wolf,  pigeon,  quail,  duclv^i ; 
bird,  turtles,  pickerel,  pike,  perch,  bull-head,  and  suckers. 

The  cniahcd  shells  of  land  snnil,  jjeriwinklo,  and  tho 
water  clama  were  In  ^jreat  abundance. 

Several  of  the  strata  show  the  action  of  fire  on  their  sarfM 
as  if  tho  attempt  had  been  mad©  to  burn  them  over,  to  de 
tlifi  refuse. 

The  human  hones  in  this  heap  wore  subject  to  the  same  treat- 
ment ns  those  of  the  beast,  and  lay  often  In  actual  coutact  wi^ 
tliom,  and  in  every  one  of  the  strata. 

The  bones  containing  marrow  were  all  either  broken  i- 
pieces  or  split  open.    Tho  mark  of  the  stone  knife  and  .:.-. 
bo  seen  on  most  of  them,  where  they  wore  hit  to  break  or  »pj 
them,  or  in  severing  the  joints.    The  ribs  were  cut  into  sliot 
seldom  over  three  inches  in  length;  and  always  the  knife-; 
are  seen  on  the  inside,  except  where  they  were  severed  from 
vertebral  connection.    This  treatment  is  the  same  in  both  tt 
of  the  beasts  and  men. 

Among  the  number  of  human  bones  thus  found  one  can  idonti| 
many  different  skeletons.    Some  of  the  skulls  were  very  thin  i 
comptict,  showing  a  large  and  uniform  curvature,  while  Dth4 
were  thick,  spongy,  and  of  irregular  curvature. 

The  largest  and  coarsest.  Ix>ne8,  and  those  lying  in  the  topma 
strata,  bear  a  striking  resemblance  to  tho  bones  of  the  Foxj 
Winnebago  Indians  t;lain  in  the  Blauk  Hawk  war,  many  of  wfc 
I  have  examine*!  and  compared  with  these. 

In  contact  with  one  of  the  skeletons  of  tho  highntt  type«| 
found  liea^ls  cut  from  the  shell  of  Busyeon  pen^f^rs 
shell-fish»  an  inhabitant  of  the  Gulf  of  M<'xico.    In  .:._: 
bage-heap  similar  to  this  one,  twelve  miles  distant,  on  the  s»oe^ 
stream,  two  whole  fihells  of  ihe  Busycon  weiG  found  by  aac 
man  some  years  previous. 

A  beautiful  paint-dish,  or  mortar,  was  found  by  another  ] 
in  tlio  same  locality. 

I  ftmnil  broken  Ixme  awU,  stone  drill-points,  and  hiLlf-6nl22id 
arrow-hoads,  as  wull  as  thousands  of  pieces  of  broken  pott*!^ 

Iftuy  woApons  of  war  and  implements  of  af.Tii    ' —    ' 
found  flcatlered  over  the  entire  *mrfncc  of  tht 
tho  hundrodo  of  acres  uf  gardeu*bodii  adjoining  it. 
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le  only  iraplemonts  of  a  warlike  nature  fomid  in  the  garbage- 
were  ill  the  topmost  strata,  from  wliicU  fact  I  would  infer 
that  their  early  occupation  of  this  place  had  been  a  peaceful  oue^ 
witli  the  iuiroduction  of  wars  with  rival  tribes  at  a  later  date, 
iorcing  them  to  learn  warfare  as  an  art  of  defense. 
B  The  shrinking  of  the  village  &it«  from  eo  large  an  area  to  so 
Tmall  a  one  as  the  last  walled  in  for  more  sure  defense  indicates 
the  rapid  depopulation  of  the  village  and  increased  danger  of  as- 
sault. 

In  one  quarter  of  what  I  regard  as  the  second  epoch  of  the 
>mmuuity  I  estiuiatod  as  many  a«  two  thousand  foundations  of 
spoes.  In  that  same  portion  of  the  village  site.  Dr.  Lapham,  in 
or  ahotit  tliat  time,  took  out  of  a  grave  in  one  of  their 
emple  foundations  fragments  of  cloth  made  from  vegetable  fiber. 
Fhey  seem  to  have  been  a  comparatively  civilized  people,  among 
jrhom  agriculture  and  manufacturing  were  carried  on,  and  great 
tier  displayed  in  laying  out  theii*  village  and  defending  It  with 
rails  and  other  devices. 

Of  thoir  cannibalism  there  can  be  no  doubt  after  these  discov- 
les.  Had  they  been  slain  and  eaten  by  thoir  enemies,  or  by  other 
u;  them,  their  bones  would  not  have  been  mingled 
ists,  liird^j.and  fishes  taken  in  the  same  locality,  and 
ponly  distributed  through  eight  feet  of  accumulating  silt  carried 
im  the  hills  by  a  stream  that  only  had  water  in  it  at  extremely 
rut  and  short  periods  of  the  year,  whore  the  accnmulatiou  is  not 
ver  three  inches  in  a  century,  since  the  timber  has  all  disappearetl, 
ad  the  plow  has  turned  the  soil  every  year  for  about  forty  years. 
That  the  flesh  of  those  bodies  was  eaten  there  can  be  no  doubt, 
Bpr  no  savage  would  go  to  the  trouble  to  mutilate  the  dea<l  bodies 
Bf  friend  or  foe,  to  the  extent  of  separating  all  the  joints  with  a 
Bnife,  chopping  the  hones  three  or  four  inches  long,and  splitting 
'all  those  and  only  those  containing  man'ow,  and  then  finally 
^ilxtng  them  with  tho  bones  of  the  animals  he  undoubtedly  used 
Bb  foo<1.  and  throwing  them  into  one  common  heap, 

Tho  •'  \'  of  the  skeletons  as  indicated  in  their  texture 

id  phy^       ^    id  configurations  would  suggest  to  my  mind  that 
36  persons  eaten  wore  probably  taken  prisoners  in  battles,  with 
lie  of  their  own  number  eaten  as  a  sacrifice  in  their 
I  V  orgies,  of  which  they  must  have  hod  many,  as  iudi- 
ited  by  the  temple-like  structures  that  existed  among  the  variety 
•  ^  built  "by  them.     Their  social  life  must  have  been 
loped,  to  hold  them  together  in  one  village,  and  to 
»to  such  strong  defenses  as  its  walls  indicate,  and  to  carry  their 
tries  to  so  high  a  dogreo  of  perfection  aa  is  indicated  by  tho 
I  referred  to  above. 
Tho  government  of  so  large  a  body  of  primitive  people  would 
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call  for  an  elaborate  mythology  to  invest  its  rulers  irith  thei 
KAry  civil  power  to  hold  the  :<ocicty  tygctlier,  and  trioUi  its  coifi-_ 
bined  strength  against  its  foes  from  behind  tho  walls  that  |>r 
tect«d  ita  women  and  children,  and  to  till  the  hoU  and  rv>" 
wares.    The  i^tterj*,  of  which  thoro  must  have  been  Rreji; 
ties,  from  cfwkiug-pota  over  twenty  inches  in  diameter  duwn 
driukiug-pot^  not  over  three  inches  iu  diameter,  seems  to  hai 
all  been  made  from  clay  taken  from  tliree  or  four  pits,  and 
baked  in  a  single  kiln. 

There  was  probably  some  division  of  labor  among  tbem  ;  son 
making  pots,  others  titling  the  tields,  while  still  others  made  tools 
of  various  sorts,  and  still  others  may  have  followed  the  rha.se  for 
meat-Biipplies.  All  the  birds  of  which  I  found  bonea  are  migr 
tory,  and  are  found  iu  that  locality  only  during  the  period  of  ti 
year  in  which  the  crops  would  need  attention.  The  same  is  trd 
of  some  of  the  fish  upon  which  they  fed. 

Whatever  led  to  canDlbalism  among  them  fixed  tho  habit  i 
permanently  in  their  lives  us  to  lead  them  to  relish  human  Hf 
Every  part  of  tho  body  seems  to  have  been  eaten,  which  would  i 
bo  true  of  those  canuibals  that  eat  their  enemies  for  revenge  or  \ 
religious  sacriiices.   In  those  cases  they  seldom  eat  more  th : ;  ■  — 
portions  selected  according  to  the  demand  of  some  suj 
that  does  not  apply  to  all  of  the  body,  even  to  the  marrow. 

The  fact  that  such  ornaments  as  the  shell  beads,  which  mu 
have  been  highly  prized  by  their  owners,  were  thrown  with 
bones  into  the  common  garbage-heap  of  the  village  would 
to  indicate  that  the  person  eaten,  and  whose  bones  and  oriuu 
found  a  common  fate  among  the  bones  of  food-onimala,  wa 
to  the  eat<!rs. 

Then,  loo,  very  wide  differences  of  anatomical  couformatioq 
exist  between  the  bones  in  the  garbage-heap  and  thosv  buried 
tho  burial  mounds  adjacent  to  tho  village.    T'  " 

tiou  that  the  victims  eaten  must  have  been  tm 
a.H  prisoners  of  war.    The  bones  indicat«  all  ages,  from  childr 
of  tender  years  to  aged  men  and  women.    There  &: 
been  no  discrimination  as  to  the  age  nnd  si*x  of  i  :  ii 

lA  generally  tho  case  when  a  human  body  is  eaten  in  rvbgi« 
social  orgies.  Such  are  the  facts  in  confirmation  <.>f  this 
having  exieted  among  a  people  of  a  high  onler  of  barbarinm. 

Tho  manner  in  which,  and  tho  length  of  time  it  wiw 
by  them,  would  indicate  aa  its  cause  the  ilevelopment  oi 
for  human  flesh  through  a  scarcity  of  food.    The  very  fftol 
they  were  jx»pulous,  and  i;  in  a  Intitudet'  f^ 

long  winters,  togothor  w ,.     uucortaintie*  of ..  ^ 

their  primitive  agricuUuro,  would  confirm  tho  notion  tliat  h^ 
WM  its  cauae^  and  th»t  its  preamre  never  wa^  uufolt  until  the  i 


iTiman  fli'sh  had  been  fully  acquired,  after  which  it  would 
poutiDUo  its  hold  iipou  tlieui,  even  if  the  need  of  it  was  slight. 
The  Indians  of  the  Northwest  have  been  known  to  eat  their 
lies  slain  in  battle,  yet  the  practice  never  extended  to  the  con- 
fttiou  of  the  eutire  body,  down  to  the  particular  habit  of 
racking  the  bones  to  get  the  marrow. 


RECENT  APPLICATIONS  OF  PAPER 

Bt  U.  EMiUNLEL  KATOIN. 

THK  year  1891  was  certainly  one  of  those  in  which  now  in- 
dustrial applications  of  paper  were  most  numerous.    Tlxe 
idea  of  using  paper  in  place  of  stone  in  the  construction  of  houses 
already  old ;  but  paper  to  lake  the  place  of  glass  in  windows, of 
blay  in  flower-pots,  of  iron  in  railway  rails,  wagon-wheels,  and 
Ikorflcshoes,  of  porcelain  in  lal>oratory  ware,  of  wood  in  barrels, 
h&ving  already  taken  the  place  of  that  mat^^rial  in  small  boats, 
aaper  in  pulleys, are  applications  as  novel  as  bold.    The  manufac- 
ture of  wiudow-panes  of  paper  was  firist  tried  in  the  United  States, 
The  panes  have  the  appearance  of  milky  glass,  and  the  property 
>f  intercepting  the  light-rays  while  letting  the  heat-rays  through, 
^hich  makes  them  suitable  for  greenhouses.    It  is  estimated  that 

)a  paper  window-pane  ninety-four  by  sixty-tlireo  centimetres  in 
flimenaiona  in  a  wooden  sash  with  iron  appliances,  will  cost  about 
bighty-five  cents,  and  last  on  tho  average  four  years. 
\  One  of  the  most  ingenious  of  the  new  applications  of  paper  is  in 
pulleys.  These  pulleys,  the  invention  of  51.  Burot,  have  a  center  of 
cast  iron  and  spokes  of  iron,  bearing  a  bracing  on  which  the  paper 
felloe  rests.  This  bracing  supports  tho  felloe  daring  its  manu- 
facture, and  thus  gives  it  more  firmness.  The  paper, of  a  special 
quality,  is  glued,  rolled,  and  compressed  upon  the  bracing  in  a 
lipglo  operation.  The  crown  should  then  be  dried  and  dipped  in 
(ture  of  linBocd  oil  and  resin.  These  pulloys,  much  lighter 
those  of  iron,  are  also  appreciably  cheaper.  They  are  used 
the  transmission  of  forces  of  from  a  half  horse  power  to 
Ifour  horao  p(;wers. 

Paper  flower-pots  have  the  advantage  over  earthen  pots  of 

eing  unbreakable  and  much  lighter.    If  their  not  cost  were  con- 

ib!y  liisfl  than  that  of  the  earthen  pots,  they  might  replace 

in  tho  immense  use  made  of  them  by  gardenei-s  and  forest 

tuUivafors.    They  are  imputrescible,  impermeable,  and  shed  the 

rat4>r.     Like  similar  articles  in  terra  ootttk,  thny  are  adapted  to 

omAtnentation.    Covered  with  a  coat  of  enamel,  or  painted,  they 

have  tho  advantago  over  ornamental  earthen  pots  of  lending 
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themselves  more  readily  to  the  ffinciful  forms  which  manaioc- 
ttirers  like  to  impose  upon  them. 

M.  A.  Petit,  engineer,  luis  described  to  us  the  processes  of  mn 
ufacturing  them  thus :  A  paper  pulp  is  taken  composed  of  eigh 
five  parts  of  woo<I  pulp  and  fifteen  parts  of  rag  pulp,  and  is  shax 
in  molds  to  the  desired  form.    The  pneumatic  or  the  cent 
process  of  molding  is  used,  according  to  circumstances,  ar 
not  difier  essentially  from  those  employed  in  porcelain  faotori4 
The  articles  are  dried  in  air  and  then  desiccated  in  a  f 
wnrm  air ;  after  which  thoy  are  phiced  in  an  iron  cylinti- 
cubic  metre  capacity,  which  can  be  hermetically  closed.    A  vacuum 
is  formed  in  the  cylinder  in  order  to  withdraw  the  air  from 
objects  which  are  placed  in  it,  and  is  maintained  for  four  ho 
after  which  a  liquid  composed  of  petroleum  essence,  colophon 
Unseed  oil,  and  paraffin  is  admitted  ;  this  liquid  being  heated 
temperature  of  75^  C.  before  it  is  let  into  the  cylindi^r.    The 
tides  are  kept  immersed  in  it  for  a  quarter  of  an  hour,  when  tlu 
are  withdrawn  and  placed  in  a  similar  cylinder  hcatod  to  100^  ( 
for  the  purpose  of  expelling  the  petroleum  and  recovering  the  so 
vent  for  use  in  other  operations.    The  articles  having  been  drie 
are  exposed  in  a  stove  for  five  hours,  at  75*  C.,in  a  current  'f  ^-l-^ 
trified  air,  or  air  containing  a  coiigideruhle  quantity  of  < 
the  oiidatiun  uf  the  linseetl  oil  which  fills  the  pores  of  ihu 
They  are  then  phinged  for  an  hour  lu  a  bath  of  Unseed  oil,  i 
oil,  and  colophony ;  exposed  again  in  the  stove  to  air  and  \ 
fter  which  thoy  are  completely  impermeable,  flexible,  and  pr 
ftgaiuflt  acid. 

The  adaptability  of  paper  for  the  construction  of  canoes 
been  proved  by  the  strictest  tests,  and  the  canoe?  )  :    '  ' 
to  be  practicable  boats ;  but  the  manufacture  of  t  i 
as  prosperous  an  industry  as  might  have  been  anticipated* 

On  the  other  hand,  the  application  of  paper  in  houso-bt 
has  been  crowned  with  success.  A  builder's  establishment  foanda 
several  years  ago  took  for  its  device  '*  Neither  wood  nor  ima' 
and  its  houses,  built  almost  exclusively  of  pressed  pn: 
curious  specimens  of  what  may  be  done  with  that  matet 
element  of  the  construction  is  a  panel,  usuaUy  threu  !•■■ 
one  metro  and  sixty  centimetres,  and  a  tubular  beam  tt. . 
metres  in  thickness,  and  composed  of  two  walls  of  pres«»d  pnti 
^••'w  millinHttres  in  tbiolcnpss,  fixi'd  upon  a   frame,  likei 
I'Hii.  r.     Thu  pieces  coinix))jing  this  frame  are  V  or  U  ahap 
and  these  devices,  CJipnblo  of  giving  extremely  light  jntste 
iKsims,  are  not  one  of  the  least  original  of  th- 
lij*'  system.     The  elementary  jianels  do  not  w- 
forty  kilogrammes  apiece;  they  are  easily  handled,  nod 
It  at  thciir  edges  «o  as  to  oonsUtate  the  walh    The  roof  is 
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^nels   fastened   in  pairs. 

I  the  corner-pieces  of  paper  abut.  AltUoiigli 
the  thrust  is  weak  enough,  the  two  parallel  walls  are  couuected 
by  A  ntimher  of  tie-beams  composed  of  thin  wire  of  galvan- 
ized iron,  particularly  if  the  construction  consists  of  a  long 
hall  without  any  bearing  wall.  By  means  of  the  double  walla, 
|Which  inclose  a  cushion  of  air  all  around  the  construction,  we  get 
bouses  nearly  insousiblo  to  variations  of  temperature,  and  con- 
juently  very  comfortable  to  live  in.  The  floor  is  composed  of 
^)>anels  about  a  metre  and  a  half  square,  constituting  a  wall  of 
paper  six  millimetres  thick,  nailed  to  V-shaped  wing-beams. 

The  use  of  these  houses  may  be  particularly  commended  for 
temporary  constructions.    They  are  remarkably  well  adapted  to 


Bed  for  exhibitions,  for  ambulance  services,  military  cam- 
etc.  Hospitals  made  ujwu  this  system  ap{)ear  to  have 
[ivM  very  satisfactory  results.  Besides  the  general  advantages 
eraiiig  from  a  rapid  building,  the  particular  fact  may  be  taken 
)unt  of  that  the  paper  nsed  in  the  construction  of  the  walls 
ly  bo  made  with  antiseptic  water,  wliich  will  communicate 
it  the  precious  quality  of  not  harboring  germs  of  infection. 
[An  ingenious  portable  hospitaler  barracks  of  pnpL'r.  the  in- 
vention of  M.  Kspitallier,  captain  of  engineers,  is  described  in 
another  number  of  La  Nature,  by  M.  J.  Comportey.  Its  interior 
dim<*nsionsare  sixteen  by  five  metres,  and  it  will  accommodate 
twenty  beds.    Folded  up,  it  forms  a  load  for  three  two-horse  trucks. 
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When  it  is  to  l>e  set  up,  the  throe  trucks,  the  letijrth  of  wliit 
is  equal  to  the  ^nlith  of  the  building,  are  brought  up  so  as  to 
parallel  in  line  and  a  few  metres  distant  from  one  another,  i 
are  arrantr'-'d  so  iliiit  their  tloora,  which  arp  to  Forn 
floor  of  the  buildings  shall  be  uu  a  level.     Light  T-.-      . 
of  iron  arc  etrotched  across  the  iotorvab,  supports  by  trestl^ 
when  n4?ceflsary,  to  receive  the  paper  punols  i '        ' 
The  othtjF  details  of  the  structure  are  subst.i 
by  M.  Ratoin.    The  interior  of  this  building  is  entirely  satiafa 
tory,  without  visible  framework,  and  without  post«  to  interfei 
with  the  arrang»'mt'nt  of  the  beds  or  with  the  oirculation  of  i\ 
air.    The  walls,  and  the  ceiling,  which  is  inclined  according  to  tli 
inclination  of  the  roof,  are  closely  jointed  and  vftniishwl,  an 
consequently  easy  to  wash  and  diyiufect.    The  only  open  joiuj 
are  the  vertical  couplings,  which  cau  Im.^  inspocteil  and  cleansed 
simply  taking  them  apart.    The  windows  are  of  wire  gauze  i 
ereil  with  a  tran8i>arent  coating  so  as  to  avoid  the  inconvoDienc 
of  glass.    Ventilation  is  effected  through  holes  bored  at  the  anj 
of  the  ceiling  and  the  wall,— Ed.  P.  S.  M,] 

We  do  not  purpose  here  to  review  all  the  new  applications  tlu 
liftvo  been  mode  of  pajter,  but  havo  intende*!  only  to  tii^ 
of  some  of  the  principal  oiu'S,  and  to  call  attention  to  som 
improvements  that  have  been  made  in  them.  To  the  other  i 
in  wagi>n-wbeel8, barrels,  horseshoes, etc., mentioned  in  »^ 
niug  of  this  article — wc  may  adtl  a  notice  of  the  pxi>eriiin 
have  been  mode  in  the  use  of  paper  in  the  manufa<:ttirn  of  son 
articlei*  of  furniture,  such  as  tables  and  folding  chairs,  tlie  priL< 
\m\  advantages  of  which  evidently  lie  in  their  lightness.  The 
"xporimonts  have  been  timid  enough  ;  but  no  h>ng  time  will  elap 
jbeforo  pa])er,  which  already  has  its  masons  aurl  its   carpcnte 

Jl  also  have  its  cabinet-makers.^ 7Van«ia/f(l /or  The   /VipWd 
C«  Monthly  frovi  La  Nature, 


I 


Rkckvt  hdiiItmm  of  the  «ir  of  lan^r  luvrnn,  made  It/  a  entiiniitlec  of  tlic  BH 
ifth  AMhiciotton  for  tliu  .Xtlvanrement  uf  Science,  Hnil  n»iHirt«d  bjr  Mr. 
HiuJcy,  i!>h<fw  :  1.  Tliat  iu  clear,  breezv  weiither  ilie  tmiouuC  of  •ulplmruiu  i 
)ciw  Uinn  one  njilliKmniuit  per  'rod  cuI'Sp  ftti  of  air.     2 

pyoUmic  [ifriuilN  ii  riin'»  very  • v,  and  in  tt>iif*'iif  foji,  m^ 

fuur  uud  llUy  tiiilll|;raiiiiui.'4  \imvv  hv*}ti  r«i'urded  fur  Iho  vorst  dUtnctd  uf  ' 

t^liMtvr  auil  Loodon  r«i>tpO(>tWi>l7.     H.   That  wtiprewr  an  o[niii  ft^iacv  or 

d«tDiKily  |kv|>aliitc(I  arf4  occuni  Ibrrc  is  a  very  marked  diminurioti  in  th* 

•  >"  '  .<■«  in  tliu  nir.    4.  Ttint  nn  inrr<-nat<  in  ilio  anmuul  •■" 

J.  d  by  ftt  IrrLtf  tif  lar^ru  nD  inrrcoMr  lu  tim  uiun(it)t 

in   Uw  wr.     0.    \ '  •;  prninittinn  n«  it  d'K**  tht*  f' 

veaOai;  tmn  difi  ■  thr  uppnT  •trulntn  uf  the  air. 

prindf^al  caoaa  of  the  tmpuro  »liit«  of  Uiu  uluiospherv  \\k  largo  (owaa. 
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DEAFNESS,  AND  THE  CARE  OF  THE  EARS. 
bt  adram  mills  fanning,  m.  p. 

*T  is  netonishing  to  realize  how  little  is  known  by  the  laity  of 
the  Biinplfst  rul«s  for  the  preservatjou  of  health. 
It  would  be  amusing  if  it  were  not  so  shockinff,  becfliise  so 
^gnorftnt^  to  know  of  somti  of  the  curious  remedies  ustjd  by  people 
otherwise  iut^*lliKeut.    Owing  to  this  widespread,  dense  ignorance 

iof  siruple  medical  facts  among  our  people,  positive  harm  is  done, 
irreparable  in  many  instances. 
Our  blind  asylums  contain  many  cases  of  what  are  known  to 
physicians  ascaaes  of  "preventable  blindness" — the  sight  forever 
iiestroyed  by  the  use  of  some  "  old  woman's  remedy,"  as  tea-leaves, 
for  instAnce,  persisted  with  until  damage  too  great  to  be  success- 
fully combated  by  the  physician  is  done  to  the  sight. 
^^       It  is  the  populur  idea  that  the  deaf  and  dumb  are  always  bom 
^krith  that  attliction.    Of  course  it  is  not  so.     As  a  rule,  there  is  no 
^barlical  defect  of  the  organs  of  phoiiation ;  but  children  born  deaf 
^^an  not  talk  because  they  have  never  hoard  and  learned  any  words. 
Many  are  the  children,  blesse<l  witli  ]>erfect  hearing  and  consequent 
[Speech  for  the  first  two,  tlu*ee,  or  four  years  of  their  lives,  who,  in 
roiij»e<|uence  of  improper  or  no  attention  to  their  ears  during  an 
ittuok  of  measles,  scarlet  fever,  or  diphtheria,  have  totally  lost 
\\\  sense  of  bearing;  and  their  ability  to  talk  has  then  gradually 
liminisbe<l  and  disappeared  also.     Our  deaf  and  dumb  asylums 
re  filled  with  just  such  cases  of  "preventable  deafness.*' 

This  jwpular  ignorance  of  ordinary  medical  truths  can  be 
httributed  in  great  jmrt  to  the  diuiucUuation  of  reputable  physi- 
"cians  to  write  popular  articles  for  the  enlightenment  of  general 
^^humanity.  Mnstof  what  lias  been  written  of  a  medical  nature 
^■for  tho  general  reader  has  been  confinml  to  advertisements  of 
^Kpat^^nt  medicineH. 

^M  Probftbly  the  two  most  important  senses  are  those  of  seeing 
^bnd  heAring;  and  it  is  of  the:^  i>ame  two  that  the  least  is  known 
^^liy  the  general  public,  and  that  the  greatest  number  of  absurdly 
ridicnbins.  rlangerously  iniprojwr  popular  reme^lies  are  used.  It 
tlio  purpose  of  this  writing  to  correct  in  some  measure  this 
iiw<mt'ej)tion  in  regard  to  the  ears. 

A  rt'L-eut  exjteriment  was  made  by  the  writer  at  one  of  our 

•rge  eye  and  eiir  bt^spitiUs  in  this  city  to  obt^iin  some  approxi- 

iio  i'lei*  of  the  proportion  of  ix.'Ople  who   really  have  {terfoct 

sring  among  those  who  believe  themselves  exempt  from  any 

lefoct  of  tlni  auditnry  apparatus.     AVithout  previous  warning, 

iretity-iiVe  eye  patients  were  selectedj  care  being  taken  to  have 

none  but  thotfu  who  had  nev^r  suffered  from  any,  even  temporar\ 
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defpct  of  hearing.    Of  tlip  twenty  fivp,  not  more  th.iu  \\\\\ 
1m)  Baid  to  enjoy  perfwt  hearing.      Four  tifthfl  of  tho  patiti-i 
tested  had  ini[>aired  heaiiug^  and  had  never  Buspecttiil  any  defd 
whatever. 

Of  all  the  native-btiru  inhabitants  of  New  York  and  vicinil 
and  of  residents  who  came  here  in  early  life  before  their  rospim- 
tory  passages  were  fully  developed,  probably  a  not  very  much 
smaller  percentage  have  lost  some  of  their  ahility  to  hear  per- 
fectly. 

The  normal  ear  is  capable  of  hearing  considerably  better  thi 
is  ntjcessary  for  the  ordinary  purposes  of  civilizntion ;  in  fn 
is  endowed  with  what  may  bo  termed  "superfluous  hearinjE 
Proper  tests  will  discover  the  loss  of  even  a  small  portion  of  tl 
superfluous  hearing,  and  warn  us  that  we  are  gradually  becomii 
deaf — in  fact,  already  partially  deaf — although  we  may  not  bs 
noticed  the  slightest  deficiency.    This  explains  why  it  is 
many  victims  of  certain  forms  of  clironio  deafness  bttlieve  tbc 
complaint  to  have  been  sudden  in  its  beginning,  wlien  in  retiU^ 
it  has  been  progressing  for  several  years;  tho  longer  time  liavii 
been  occupied  by  the  gradual  loss  of  tho  "superfluous  Iiearir 
and  the  patient's  attention  not  having  been  directed  to  his  affli 
tion  until  tho  "ne<ressiiry  hearing"  was  encroatihed  upon. 

Tho  great  majority  of  all  forms  of  deafness  are  dopendiiii' 
upon   and  directly  resultant   from  affections  of   the   noae  ami 
throat. 

In  the  city  of  New  York  and  vicinity,  owing  to  the  extr 
variations  of  the  temperature  and  climat*  from  day  to  •' 
indeed  a  rarity  to  find  among  the  people  who  liave  live^i  ■ . 
time  a  perfectly  h**Hlthy  nose  and  throat.    Such  repeated  sud«i< 
extremes  of  liot  and  cold  damp  weather,  which  are  so  cotnmoa  i 
this  location,  ai*e  ruinous  to  the  throats  of  even  lenijiorary  vis 
ors  with  perfectly  healthy  respiratory  organs;  and  the  eifwt 
80  marked^  the  condition  so  universal  among  the  inhabitants 
this  city,  that  children  of  catnrrhal  parents  are  Iwm  with  a  .*»wo 
Icn.  catarrhal  condition  of  the  inside  of  thenoire  and  throj*t  wi 
within  very  few  yeara  closes  the  nostrils  so  that  proper  r<«pir 
tion  is  impossible,  and  the  child  bocoraos  what  physioinns  call] 
"  moiith-breathf'r."     We  nnwt  these  children  c  \l 

fitre<*tjt,    TIiH  rliumto  of  Brooklyn  is  even  woi*se  1.  ^    ■ 

From  the  condition  of  a  ''mouth-breather"  it  is  but  a 
sT>  no  of  two  results — nii>re.  often  both:  d-    ' 

p-  y    stupid,   sleepy,   iuaue*  f*X)lish    expro 

nance  so  cliaracteristic  of  the  "  motith-broather." 

To  parents  who  have  the  welfare  of  their  children  u-i 
mch  a  warning  as  this  whould  be  of  Bacred  imporutnce.    At 
as  the  child  given  evidence  of  a  tendency  to  breatho  cou«t 
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iroa^li  its  mouth,  just  so  soon  should  intelligent  medical  mvc«li- 
gation  be  made  of  its  nostrils,  preferably  hy  a  proper  specialist. 
It  is  quite  common  for  a  cliihrM  mouth  to  drop  o]>en  when 
leep,  although  he  may  have  been  breathing  through  his  uose 
Jien  falling  asleep.    To  correct  this  tendency  it  hax  long  been  a 
Xstom  among  many  mothers  to  tie  a  folded  handkerchief  over 
|ie  child's  head  and  under  it.s  chin  to  keep  tlie  raoutli  closed.   But 
ta  cruel  and  dangerous  to  do  this  unless  we  are  positive  that 
te  child  (fin  breathe  easily  through  the  nose. 

Snoring  also  should  be  a  warning,  because  snoring  is  usually 

Eie  to  breathing  through  the  mouth,  and  mouth-breathing  is  due 

I  the  swollen,  ratarrhal  condition  of  the  inside  of  the  now* ;  and  it 

is  this  condition  which  is  the  cause  of  dry  catarrhal  deafness, 

which  is  by  far  the  moat  frequent  form  of  deafness. 

H    Most  of  our  population  have  some  general  ideas  of  catarrhal 

Bff^^tions  of  the  nose  and  throat,  but  very  few  except  tln>se  who 

have  lost  their  hearing  from  it  have  any  conception  of  its  inti- 

*t«  causal  relation  with  deafness.    The  popular  idea  of  catarrh 

that  it  is  a  condition  of  more  or  less  constant  discharge  nf 

fensive  mucus  from  the  nose.    This   is  so  only  in   the  most 

jgravated  and  worse  forms  of  the  disease,  and  fortunately  is 

Prop<'rly  si>eaking,  catarrhal   affections  of  the  nose  and 

^roat  are  simi)ly  ati  enlarged,  swollen,  aitd  thickened  condition 

the  lining  membrane  of  the  nostrils  and  buck   [lart  of   the 

it    This  thickened  condition  of  the  mucous  membrane  in  the 

I  is  usually  accompanifnl  by  an  increaseil  protluction  of  mucus, 

lich  often  drops  backward  intij  the  throat,  and,  by  increased 

K)i8turo  iu  the  back  of  the  throat,  excites  the  continuous  little 

L'ki'  :h  to  dislodge  it  and  clear  the  throat. 

Ti         ,     u'uta  are  very  subject  to  what  are  called  "colds  in 

head,"  with  complete  closure  of  the  nasal  passages.    The 

>n  their  colds  in  the  head  are  so  severe  is  because  a  very 

Ight  swelling  of  the  inside  of  the  nostrils,  which  is  always  the 

^ndition  in  this  acute  disease,  occurring  in  a  nose  already  much 

rowed  by  a  chronic  permanent  enlargement  of  its  lining  mem- 

Iraue,  tot-ally  obstructs  the  nasal  canals. 
I  A  very  common  but  unhealthy  remedy  for  temporary  or  per- 
pnent  occlusion  of  the  nose  is  to  snuff  a  solution  of  srUt  and 
^ter  through  the  nr>strils.     Unfortunately,  this  practice  has  been 
voo  often  thoughtlessly  recommended  by  family  physicians.     If 
f»  habit  is  prolonged,  the  condition  for  which  it  is  used  will 
Illy  lie  aggravated.    A  much  better  solution  to  use  in  the  nose, 
i^argle  \n  acute  sore  throat,  instead  of  chlorate  of  po- 
:.     ,  rumon  baking  soda  (bicarbouaie  of  sotla),  a  teaspoon- 

ful  in  a  cup  of  warm  water.    Whatever  solution  is  used  in  tho 

^ — ——■- 
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the  pft)m  of  the  hand ,  as  is  too  commonlT^  dune.  If  it  is  sanffcd  i 
forcibly,  it  ia  forced  into  the  npper  part  of  the  iiAsal  carxtr-.-irht 
it  is  very  irritati^  isTog^ headache  aod  irritation  of 

evHS.    The  best  ;  ;.     -t  way  to  use  iha  9oda  eolatioo  i« 

bury  the  nose  entirely  in  the  cup  of  fiaid,  and  thcoi  gfmtly  i 
T*  '   ■  nose,  at  the  Kame  time  holding  the  moo 

is  no  risk  of  choking  if  the  mouth  is 
and  the  head  throfrn  forward,  as  it  necessarily  is  in  doing  thi 
for  all  the  fluid  will  run  out  through  the  mouth.    A  few  tri< 
will  readily  demonstratti  the  advantage  of  tht^  method  over 
othenL 

Probably  all  the  laity,  so  to  speak,  when  first  they  realize  that 
their  hearing  is  diminislied,  believe  that  the  wax  has  aoctunnlated 
and  has  blocked  the  auditory  canal.  The  sensation  to  them  is 
certainly  one  of  obstnuiion,  and  they  seem  justified  in  picki 
the  canal  of  the  ear  in  attempting  to  nimove  the  obstr 

jbatanee. 
With  very  rare  exceptions,  deafness  is  never  due  to  wax  alufl 
In  the  raajority  of  cases  it  is  really  due  to  obstruction,  bat 
is  very  much  farther  in  the  head  than  any  patit?nl  can  reach,  J 
often  of  too  denee  a  nature  and  too  long  duration  for  even 
specialist  in  otology  to  successfully  eradicata.    Even  wb^re 

brtainly  exists  a  mass  of  wax  *ntir*'ly  blfjcking  *' 
nal,  with  it  is  always  associated  an  underlying  •!< 
drum  of  the  ear  without  any  discharge  from  the  ears  whatev 

The  effect  upon  the  hearing  is  like  that  caused  by  closures 
oal,  and  wax  ali)nc  is  suspected.    lu  the  cfTort  to  rerar 
suspected  obstruction,  matches,  toothpicks,  hair-pins,  etc.,  are  as 
in  the  ears,  and  perhaps  a  little  of  the  normal  wax  whir> 
in  the  canal  is  removed,  and  the  patient's  suspicion  si 
veriflnd. 

It  must  be  emphasissed  right  hero  that  the  ear-8Cf>  •-- 
Hironges  fur  sale  in  all  drug-shops  are  worse  than 
are  fwsitively  dangerous.     Many  are  tho  fars  that  have  U^a 
carabJy  injured  by  such  instruments.    There  is  more 
than  humor  in  the  old  saying  that  wo  ought  to  put  nuthf 

hut  our  elbows.     At  any  rat^?,  let  no  on^t  i 
'\  .     auditory  ctmal  but  the  *^nd  of  Him  \\n\f  f^■  _ 

with  a  handkerchief  or  a  toweL 

T'    '     *  ^s  of  sudden  oocurronre.  ac''-  ■: 

rurn  in  the  ear,  similar  to  that  cu  i-- 

cUtfling  the  canal  of  the  ear  by  the  finger,  with  a  sensation  of  I 

ums  of  the  -         '  '      ■      '        ly  pnilil'  '  i   ' 

tHmulat*^}    .  u-^l.      1; 

il  "l(*rmining  this,  except  by  having  th«  mr  camf 

'jy  some  competent  observer. 
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To  remove  impacted  wax,  the  same  baking  s*»da  (bicarhonat* 

of  soda)  is  the  best  i)rt'paration  to  use.    A  teaepoouful  of  the 

«oda  filiould   brt  mixed  with  just  enough  warm  water  to  dis- 

jfiulve  it;  this  should  then  be  dropped  into  the  ear  until  it  is 

Slled,  and  allowed  to  remain  in  contact  with  the  wax  for  five 

l-or  tea  minutes.    It  is  to  !:«  rei>eated  three  times  during  tht;  day; 

ind  then  the  ear  should  be  thoroughly  syringed  with  a  quart 

af  hot  water.    No  other  syringe  than  the  fountain  douche  should 

used, 

•For  onlinary  purposes  a  good  douche  can  be  extemporized 

[from  an  old  quart  bottle  by  attaching  a  convenient  length  of 

[rubber  tubing  to  its  mouth,  and,  filling  the  bottle  full  of  the  hot 

nvater»  invert  it  and  allow  the  water  to  flow  through  the  tubing 

into  the  ear. 

Other  forms  of  deafness  are  too  deeply  seated  to  be  dealt  with 
_by  any  one  but  a  specialist. 

The  earliest  symptom  of  beginning  deafness  in  many  cases  is 

^R  ringing  sound  in  the  ears.    Many  patients  describe  it  as  a  noise 

all  tiirou^h  the  head  rather  than  in  the  ear  itself.     It  is  at  first 

intermittent  and  occasional.    Tho  ringing  may  be  present  for 

I  some  time,  scarcely  perceptible,  when  suddenly  the  sound  will 
change,  becoming  much  louder,  and  the  note  jumping  high  up  in 
the  »:ale,  where  it  will  continue  to  ring  quite  loudly  for  some 
minutes,  and  gradually  die  away,  to  appear  again  some  time 
afterward.  It  may  reappear  in  a  few  hours,  as  the  trouble  with 
I  Iho  ears  progresses,  pinging  in  the  ears  may  also  be  the  prelude 
J  to  an  acute  attack  of  earache;  but  it  is  hero  followed  very  soon 
[■by  pain,  which  so  predominates  over  the  ringing  that  it  is  no 
[longer  heard. 

If  the  hearing  is  properly  tested  just  as  soon  as  the  ringing  in 
[the  ears  has  become  more  or  less  constant,  some  degree  of  deaf- 
will  be  detectod.    As  the  case  progresses,  even  before  all  the 
ydled  superfluous  hearing  has  been  destroyed,  the  patit-nt  will 
realize  that  he  is  becoming  deaf.     For  this  condition  there  is  I 
nothing  to  bo  done  by  the  patient  himself.    Advice  from  a  phy- 
'  Ktciun  should  be  obtained  just  as  soon  as  diminution  of  hearing  is 
suspected. 

I       Much  can  be  accomplished,  however,  by  the  patient  toward  ' 
preventing   the   deafness    becoming    woi-se.    Careful   attention 
tfhoulil  be  devoted  to  the  general  health,  to  keep  the  nose  and  | 
throat  in  as  healthy  condition  as  possible — to  prevent  "taking 
cold,"  especially  cold»  in  the  head.    Exposure  to  changes    of  j 
wenther  should  be  avoided ;  the  feet  never  being  allowetl  to  be-i 
eoino  wot,  or,  if  they  do  become  wet,  the  shoes  and  stockings 
should  be  cliangcd  for  dry  ones  as  soon  as  possible.    Turkish] 
batlis  Hnd  plenty  of  outdoor  exercise  are  strongly  to  be  recom-j 


1 

i 

I 


1 

U 


2l6 


THE  POPVLAH  SCISXCK  MOXTHLY. 


mended,  to  stimulate  the  circuUtion  and  innre  the  %y^\iom 
changes  of  weather. 

Another  great  class  of  trouMos  which  is  sa^Ily  misundui 
by  the  pohlic  is  the  iicute  inflammations  of  the  ear.    Th« 
fev  pains  in  the  huinan  body  more  distressing  than  oarachf 
Many  have  betm  the  nights  of  agony  pa«se«l  with  pain  i: 
bt»canBe  the  proi>er  remwly  has  m»t  bwu  kiu^wn  in  the  h 

Almost  every  conceivable  thing  has  been  need  for  earache 
putittiita  of  high  and  low  degree.    With  the  <'xcepti*>n  of  bakii 
8oda,  a!rea<ly  mentioned — and  I  have  considerjiblo  hosiltincy* 
trustixig  even  that  to  popular  ose — nothing  aliould  ever  be  dropp 
in  the  ear  except  hot  water.    Wlien  the  eai*  is  throbbing  irii 
pain,  the  hot  douche  is  the  best  means  to  employ  for  relief, 
this  condition  any  kind  of  a  syringe  is  available,  for  there  is  nc 
much  probability  of   the   sufferer  throwing  a  stream   foreil 
enough  to  increase  his  pain.    Very  hot  water  should  be  u«ed, 
nuart  of  plain  water  as  hot  as  can  be  endured  should  ha  injectt 
repeating  it  as  often  as  is  necessary — every  five  minutes,  even. 

If  we  happen  to  be  beyond  the  reach  of  a  physician,  and  the 
hot-water  douche  fails  to  relieve,  leei^liing  should  he  employp 
remembering  to  apply  the  leech  u|W)n  the  little  projection  just : 
front  of  the  ear,  called  the  (rogua.    Do  not  ever  put  a  poullid 
over  the  ear. 

To  secure  rest  at  night  and  between  the  intervals  of  n« 
douching,  fill  the  auditory  canal  with  hot  water^  cover  the  whu 
side  of  the  head  with  a  napkin  wrung  oat  in  hot  water,  and  tie] 
dry  towel  over  the  entire  ht-ad. 

Simple  tenderness  in  front  of  the  external  ear  or  in  the 
meaiiR  either  a  pimple  or  a  boil  in  the  canal.    In  this  condtti'i 
also,  hot  douching  and  hut-water  applicutirms  are  the  only  sad 
remedies  to  employ  at  home.    Medical  advice  must  bo  wmgli 
early,  to  open  the  little  abscess  nml  allow  the  matter  to  escape. 

Violent,  throbbing,  dee]>-8ea1etl   earache    means    an    aUioaal. 
within  the  drum  cavity  of  the  ear;  and  this  is  a  serious  dia 
often  ruinous  to  the  hearing,  and  ovon  dangerous  to  lif«. 
julvico  of  a  physician,  preferably  a  specialist,  is  indispenfl 
and  the  ubovn  hints  are  not  at  alt  intended  to  supply  hla  pi 
but  merely  tu  anticipate  his  arrival. 


A  rtmi  Mtcllito  rtf  Jo|}itor  ww  diiM!i>T«r*d  by  Pmf.  Biirnani,  of  X,\r\  Ofc^wf  J 
ear,r,  Suiitt-mttcr  12tli,  and  bud  l>i*cn  olihc-rved  Lv  hint  tu  Octnbi'i 
Mi(.H.<«a»lve  iiitlbts.  U  was  alsu  Mien  l>^  Mr  HeutI  at  Priu(<«t«iD.  in  ' 
witb  A  tw«ut>-lhr««-iDoli  te'.e(ico[ie.  It  Is  u  bUf  uf  tliti  tliirtvenlli  miiirniloll 
From  tliroc  liunilrvd  iiilrrometrlr  uWTvaLloni  Uy  Pruf.  Roniari]  nr-  !  '}■  v^ 
tloQ  ftl  PriDcv'ton,  n  pvT\oA  Iju  \>tsfa  HpprukiiKKt^))-  detlui'til  of  v\ 
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WHILE  reading  an  earnest  paper  upon  Convorsational  Tm- 
ninralities,  by  Mrs.  Amelia  Barr  (North  American  Re-  ^J 
Tievr,  Aiiril,  1890),  I  came  across  the  following  sentences :  ^M 
"  There  are  bad  people  in  the  world,  but  young  gprU  »*hould 
never  be  near  enough  to  them  to  be  aware  of  the  fact";  and 
"Women  of  whoso  lives  young  girls  should,  at  least,  seem  to 
bo  innocent,  ary  topics  of  eonversatiun." 

Now,  while  I  am  in  full  sympathy  with  the  general  tenor  of 
this  article,  deploring  as  deeply  as  the  author  the  increasing 
tiippancy  of  sp<'ech  of  both  old  and  young  on  this,  the  gravest 
q^uptttion  of  the  (lay,  tho  sentences  noted  above,  together  with 
Home  others  scattered  throughout  the  article,  move  me  to  offer 
to  your  candid  consideration  a  few  pertinent  facts  aiming  to 
prove  that,  where  the  reverse  principle  obtains,  the  highest  good 
inevitably  results  to  all  who  como  within  tbe  radius  of  the  pare 
young  woman's  intelligent  interest  and  sympathy. 

After  comparing,  for  years,  tlie  general  induence  of  the  purely 
innocent  woman  with  that  of  the  pure  and  morally  intelligent 
young  woman  of  our  <lay,  I  am  so  thoroughly  convinced  of  tho 
more  abiding  influence  of  the  latter  class  that  my  earnestness 
impelis  me  to  try  to  show  you  a  little  more  clearly  tho  moral 
fitnndpoint  and  resultant  work  of  tliis  unobtrusive  but  most 
potent  factor  in  the  refinement  of  society.  Undoubtedly  in  tliis 
work,  as  in  every  other  field  of  life,  numberless  opportunities 
iirise  for  tho  sensational  and  supersenti mental  to  gain  (in  tho 
fpiine  of  philanthropy)  the  notoriety  dear  to  their  hearts.  Not 
infrequently  the  novelty  of  tho  work  appeals  to  many  a  young 
woman  who,  through  immaturity  and  excess  of  zeal,  brings  upon 
herself  condemnation  where  she  soiight  elevation,  failure  where 
success.  But  shall  we  therefore  be  discouraged  ?  Shall 
our  i>oint  of  view  simply  because  the  few  impnident 
f&ll  short  of  the  good  which  they  hoped  to  gain,  because  the  few 
■'•nal  pervert  and  distort  the  cause  which  we  are  trying  to 
I  '  Shall  the  good  actually  accomplished  by  the  greater 
uuinb«r  be  tabooeti  btjcause  of  tho  failure  of  the  few  ? 

A  Kvatfrn  whioli  aims  to  conceal  vice,  rather  than  to  suppress 
lit  by  full  knowledge,  in  reality  fosters  its  existence.  High  ideaU 
linvariably  beget  correspondingly  high  realizations.  Kor  exam- 
ple, in  many  European  cities  it  is  ciMisiilered  not  merely  a 
iariug  bn?ach  of  etiquette,  but  a  social  challenge,  for  a  young 
l^otufon  to  walk  the  atrocts  onaccompaDied  by  a  protecting  person. 
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As  a  consetiuence  of  this  suporncial  couvcntion,  it  1.>ecome«  al 
solutely  unsafe  for  respectable  women  to  riolate  its  code.    Co:i 
pare  this  with  Mic  slate  of  things  in  our  own  country.    Are  o\xi 
young  women  less  pure  or  our  young  men  less  jrallant  wht^ro  n^ 
such  artificial  system  obtains  ?    Is  there  not  rather  the  _ 
respect  here  for  the  young  woman  who  treads   feftrlt=o._> 
streets,  thinking   no   evil  ?     But   there   are  many  bad    i»e<ipl 
abroad.    Shall  the  pure,  therefore,  be  kept  at  home,  their  frtn-dot 
fettered,  their  sphere  of  usefulness  limited,  beoauBe  one  tl 
perhapS;  of  those  whom  they  pass  go  to  and  fro,  alndting  thd 
indulgrnoe  of  vulgtirity  and  crime  ? 

And  if  in  the  streets  a  pure  woman  commands  respect  becau 
of  her  dij^ii^^  bearing;  if  in  the  halls  of  higher  etIncatioQ  st 
walks  ufwiee  with  the  thinkers  of  the  day;  if  in  the  .-- 
sciences  she  is  welcome  as  an  able  participant,  wliy  sh" 
be  barred  from  grappling  with  the  greatest  question  of  existenc 
— the  mystery  of  life  and  the  abuses  with  which  it  is  so  thickl] 
surrounded  ?  Will  she  bring  thither  an  insight  less  keen,  a  sy 
pathy  less  spiritual,  a  judgment  less  temperate,  a  power  less  pr 
tical  ?  And  if  she  is  to  cope  with  the  subject  at  all,  is  there  anj 
time  when  she  will  be  in  fuller  power,  in  greater  subtilty  of  it 
flueuce.  than  iu  her  developing  womanhood  ?  That  she  can  refond 
our  sensual  world  I  do  not  claim;  but  that  she  is  an  intermt! 
diary,  singularly  well  fitted  for  this  work,  I  mr^t  oann»st]y  be- 
lieve. 

Do  not  misunderstand  me.    I  would  not  urge  her  going  wit 
the  doctor  on  bis  rounds,  nor  the  policeman   on   his  raids. 
would  not  drng  her  unneodfully  to  the  luuint-s  of  shani' 
and  resulting  torment,  but  I  would  urge  that  she  Imru  ii:--  ,... 
oiples  of  this,  as  of  all  life's  lessons,  iu  her  early  youth ;  that  sbfl 
be  gravely  and  reverently  led  on  to  perceive  her  own  high  usefnl- 
ness  in  perpetuating  right  views  of  this  matter,  so  tliat  with  full  ■ 
knowledge  she  may  face  the  sad  life  around  her;  that  the  veil  be 
'iidnally  moved  a8ido — not  kept  tightly  drawn  till  rent   - 

a  time  when  the  awakening  must  inevitably  result  in   - 
sion  of  afTection,  a  cynicism  of  spiritj  and  a  hardneBa  of  hoiirt> 
whose  exceeding  bitterness  only  those  who  have  suffered  can 
know. 

I  claim  that  the  idea  of  usefulness,  the  quickening  to  the  high- 
est fonn  of  womanhood,  combined  with  the  e^rly  revelatic 
Qod's  plan,  will  go  further  to  disarm  sensual  thoughts  th 
artificial  innwonco,  however  wfOI  guarded. 

Does  any  one  question  the  purity  of  our  young  w.^m'*"  *-\a 
cians  or  our  trained  nurses  ?     Docs  their  knowledt;' 
and  its  cansets  take  from  th«im  that  nicety  of  fefl 
they  entered  tha  profession  ?    In  many  instoucef' 
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aess  of  manner,  a  shade  more  of  dignity,  perhaps,  replaces  the 
Ithoiif^htless  baoyancy  of  unknowing  youth  ;  but  the  fino  edges  of 
inherent  modesty  aro  never  dulled  by  Bciontiilu  study  pursued  in 
the  interest  of  bettering  humanity, 

A  broad  knowledgo  of  t}u!  temptation  to  hroak  the  seventh 

j  commandment,  surrounding  our  youth — a  knowledge  of  theaw- 

[f  ul  mental  and  physical  suiTbring  iuduced  even  in  childhood  by 

[the  violation  of  tliis  cummaudment — not  only  plat^es  our  young 

fomon  in  a  position  to  bo  of  the  greatest  practical  aid  to  their 

:>rother»,  but  alsf>  gives  them  a  sympathetic  approach  to  that 

l.'l>roAd  charity  which  Christ  himself  showed  to  the  woman  taken 

[in  adultery — that  sml,  sweet  story  wliicli  hag  come  down  to  us 

•  through  the  centuries,  bringing   comfort  to  the  hopeless  and 

fallen,  stimulating  the  compassion  of  the  fortunate  and  pitiless. 

How  many  of  us,  I  wonder,  after  being  touched  hy  the  "  sweet 

reoeonableness "  of  this  lesson,  in  actuality  say  to  the  contrite: 

I*'  Neither  do  1  condemn  thoe  j  go  and  sin  no  more " I 

Uitra-innocenci'  condemns  too  severely  or  condones  too  readily. 
It  is  incapable  of  inquiring  into  the  general  causes  which  pro- 
Idnce  from  time  to  time  certain  disastrous  individual  effects.    As  a 
'  in  point,  I  know  of  a  young  woman  brought  up  in  the  con- 
itional  manner  in  utter  ignorance  of  the  maguitudt!  and  nearness 
[of  this  form  of  sin.    Left,  later,  with  the  responsibility  of  bring* 
ling  up  two  fatherless  boys,  shrinking  from  touching  on  these 
[mattersj  she  relied  upon  the  refinements  of  home  to  be  a  suffi- 
pient  protection  against  wrong  living.    In  her  happy  confidence 
Bhe  said, "  I  would  rather  cut  my  throat  than  speak  to  my  boys 
inf  these  mattors^  or  show  them  that  1  could  think  them  untrust- 
worthy here,"    I  saw  lier  later,  when  those  boys,  sent  early  into 
the  world,  unfortified  as  to  its  temptations,  had  falien  into  eins 
rhose  shame  must  follow  them  alt  the  rest  of  their  days.    Had 
she  knou^n  of  the  over-prorninonceof  this  sin,  would  sho  not  have 
Forked  us  well  as  trnstfd  't 

On  the  other  hand,  I  know  well  a  young  girl  left  motherless, 
rith  the  care  of  thrue  younger  brothers.  Instead  of  dextm'ously 
[larryiiig  the  questions  natural  to  young  children,  she  took  them 
her  heart,  unfolding  to  them  gradually  the  mj'steries  of  their 
MDg,  watching  carefully  over  tl>eir  reiwiing  and  ftssociations, 
[mwtting  their  perplexities  at  every  point,  and  warning  them  of 
the  strain  of  temptation  to  which  all  men  must  be  sooner  or  lat«r 
?xpose<l;  as  they  grow  older,  enlisting  thoir  sympathies  in  the 
irk  of  helping  others,  getting  them  to  meet  her  imtnrally  on 
[her  own  high  plane,  and  fmally  gaining  their  hearty  co-operation 
in  this  work.  Do  you  think  she  would  have  been  able  to  do  this 
Eld  she  in  her  earlier  days,  Ix'foro  this  respousibility  came  to  her, 
'dwelt  outeide  the  current  in  which  such  subjects  are  spoken 
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of"  ?    Do  you  think  any  other  mfluenco  would  havo  heen  as  po^ 
erful  in  niolJiug  the  lives  of  these  young  men  ? 

It  18  very  seldom,  too,  that  young  women  can  bo  kept  in  entii 
ignorance  of  the  workings  of  this  undercarrent.  Nowwlays 
subject  is  mnch  discussed;  hita  of  information  are  dropi>ed  \\vi 
and  th(?re  by  cnreloss  matrons;  the  sickening  accounts  of  the  it 
fanticide  of  child-moUiei-s  (over  the  publication  of  the  details' 
which  accounts  the  daily  press  seems  to  claim  an  unquestione 
prerogative) — all  these  things  tend  to  depict,  though  in  a 
mentary  way,  the  workings  of  the  other  life.  To  assume,  thei 
fore,  that  our  young  women  are  ignorant  of  a  state  of  things ' 
whose  existence  tJiey  are  perfectly  well  aware,  is  to  put  th>'m 
once  upon  the  insecure  basis  of  the  dissemblur.  Is  this  fiimulutH 
innocence  of  intrinsic  value  ?  Does  it  not  rather  dwarf  growtl 
and  cripple  usefulness  ?  UuIcks  early  accustomed  to  vi«win| 
sncli  matters  from  the  truthful,  heljiful  standpoint  (and  surl 
standpoint  does  exist),  our  young  girls  become  bitter  and  un8i)ai 
ing  in  judgment^  sharers  in  that  swooping  intolerance  which  half 
knowIe<lg(.»  always  breeds. 

Is  thei'e,  I  ask  you  in  all  fairness,  any  justice  in  exacting 
a  false  social  state  ?  Here^  as  elsewhere,  give  onr  young  wome^ 
a  chance  to  work.  Do  not  bring  thorn  homo  with  education  "  fin 
ished" — thoroughly  equipped  nientally,  partially  equipi^ted  physi 
cally,  but  utterly  denuded  of  that  intelligent  mural  accoutre^ 
ment  wh  ich  is  to  make  them  well  rounded  in  cliaracter»  a  power  i 
their  little  world.  Apply  the  strength  now  devoted  to  shieldiiii 
their  supijosed  ignorant  innocence  to  the  development  of  liwdtli^ 
fal  views  on  a  subject  which  must,  sooner  or  later,  confront  ever 
thinking  woman.  Many  contend,  I  know,  that  onr  young  girl 
are  not  strong  enough  to  bear  a  comprehensive  knowh*<lgt*  of 
subject;  that  such  knowledge,  even  though  it  may  not  rob  them 
of  their  puro*conceptions,  at  least  causes  them  to  become  depressed 
and  utterly  cast  down.  But  I  think  not,  told  with  revvrencOrSS 
a  whole.  They  must  face  this  knowledge  eventually.  Is  it  anj 
less  cruel  to  encourage  the  building  u|)  uf  disproportioned  ide 
which  must  ultimattdy  bo  chipped  away,  pieet^  liy  piece  ? 

Let  us  grant,  fur  the  moment,  that  the  Cunditions  of  societj 
ai"c  now  such  that  it  is  possible  to  keep  young  womcfn  complvtvl) 
ignorant  of  the  moral  laxity  all  aroumt  them.  Let  us  lulmjt.  fu 
tl.'  "t,  that  it  in  posaible  for  nmtnring  pi-r- 

hi"  luwson  all  other  topics  and  still  retain  tb  .:   .  ..   .. 

of  view  in  these  matters.    Do  you  think,  therefore,  that  the 
influence,  aw  is  frequently  claimed,  will  bu  stronger  o'.  ■ 
with  whom  tbey  come  in  crontaet  ?    Do  you  think  i: 
formed  minds  can  frame  wirun  or  trenchant  judgment*  worthy  of 
tho  respectful  considoralion  of  the  men  in  Uitsir  immediate  cirol»  3 
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Tliat  perfect  innocence  disarms  impurity,  even  among  those  who  - 
have  fullen  far  hrlow  the  ordinary  stan<liir(Is  of  virtue,  I  gladly 
ndmlt.    None  but  hrulish  men  can  rewist  the  oxquvsite.  oftentimes 
uuconscjous  plemliujys  of  things  iulriusic^'^ny  beautiful — whother 
in  the  form  of  a  mother's  love,  a  hero's  exaltation  of  spirit,  a  ^ 
maiden's  swoetneK^,  or 

"The  foir  pure  Roal  of  n  little  child 
Opened  wide  to  iho  light  of  day." 

iini?9  mnpt  tonch,  for  the  time  being,  the  hearts  of  the 
[liardened;  but,  ahisl  they  are  so  seldom  far-reochiug  iu  effect  or 
enduring  in  result.  In  very  rare  instances,  in  the  cloistered  nun, 
possibly  in  a  jealously  guarded  daughter,  does  complete  innocence 
now  exist.  And  an  opening  flowor  can  not  go  back  again  to  the 
constricting  clasp  of  its  budding  life  without  violating  the  law  of 
its  natural  development.  Shall  we  surround  it  with  artificial  bar- 
Iriers,  thereby  restraining  and  delaying  its  blooming,  or  shall  we 
lencourage  it  to  unfold  and  thrive  in  the  air  in  which  God  has 
placed  it  ?  No  young  woman,  7>roperly  impressed  with  the  noble 
ligiiity  of  her  calling,  equipped  with  wholesome  views  of  life  and 
fejirlesK  in  puriKise,  can  fail  to  command  tlie  resi>ect  and  admira- 
tion of  all  wlio  cross  her  path.  A  licentious  or  loose-lipped  man 
rould  cower  before  her  earnest  eyes  as  certainly  as  before  the 
appealing  innocence  of  a  child-woman,  nor  over  attempt  to  break 
iowu  tlio  barriers  with  whicli  nobility  of  purpose  always  encircles 
:»ur  most  womanly  young  women. 

I  am  glad  to  see  that  many  are  now  awakening  to  the  necos- 
BJty  of  abandoning  the  limitations  of  an  old  method  which,  while 
throwing  a  halo  of  romance  around  the  barbarous  and  superficial 
chivalry  of  our  knightly  ancestry,  in  reality  fusteretl  thy  growth 
5f  a  system  of  license  whose  many  ramifications  are  to-day  un- 
dermining the  very  foundations  of  our  social  structure.  The 
latest  work  of  our  grcntest  English  novelist  portrays,  as  only  his 
oiaster-hand  can  portray,  the  need  of  woman's  thorough  compre- 
aension  of  and  co-operation  in  the  treatment  of  this  gravest  moral 
[iroblem  of  the  age. 

Just  how  a  young  woman  may  work  in  this  field  I  can  indicate 
merely  in  a  general  outline,  which  the  tact,  native  ability,  and 
imc^t  judgment  of  those  int^rest^d  will  fill  out  as  circumstances 
Dfmit.     For  the  pmptir  carrying  out  of  this  work,  integrity  of 
*e  is  the  primal  requisite.    Eliminate  that,  and  I  uuhesitat- 
C4mcede  to  the  mediseval,  convention -rid  den  methods  the 
|ndispnttid  right  of  way. 

many  of   our  uit.ies  our  ctdlego-brod  and  working  young 

&o  are  at  the  head  of  little  bands  whose  foremost  aim  is  to 

ithor  la  the  children  from  the  streets ;  for  in  this,  as  in  ever 
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reform,  the  root  of  the  matter  lies  with  the  children.     By  the  'n\ 
culation  of  houlthful  book:^  and  papers,  mnch  is  done  to  counti*^ 
act  the  baleful  iuflueuce  of  that  vile  printed  matter  which  ays 
atically  inundates  our  public  pchools.    Kindly,  synip  r 
are  given,  rarely  bearing  directly  on  these  tnalters,  1; 
ing  the  indifferent  to  take  advantage  of  all  opportunities  of  seL 
improvement,  and  all  making  for  the  uplifting  of  a  sin-bnnlenm 
world.    Care  is  taken,  as  these  children  grow  older,  to  Bocuro  fo 
them  houest  puttitions,  to  teach  the  unsusjiecting  to  avoiil  thoi 
glittering  pitfalls  where  the  largene&s  of  the  salary  offere<l 
compensation  in  part  only  for  service  renderetl — in  reality  ia 
premium  \i\nm  loss  of  character  and  self-respect;  to  provide  toe 
porary  homes  for  yonng  women-immigrants  landing  bolpl(«f) 
strange  cities,  until  suitable  posititma  can  he  obtained  for  themj 
and,  most  important  of  all,  care  ia  taken  to  impregnate  the  worl 
ing-girl  element  with  the  sense  of  rospousibility  devolving  \\\ui 
every  woman  as  a  person  of  influence,  urging  the  dissemiuati* 
of  this  tlioMgbt  thrfMighont  all  their  homo  work  in  some  ««clj 
ways  as  these.    By  urging  the  discipline  of  self-reliance  and  seU 
restraint,  and    the    highest    standard  of   purity,  delicucr,  an^ 
strength,  equally  on  brothers  and  sisters;  by  discouj'aging  tiu 
witnessing  of  certain  popular  but  none  the  loss  indecent  )tIay9J 
by  watching  carefully  over  the  reading  of  the  younger  memkwi 
of  the  family,  iliscituntenancing  the  i>erusal  of  our  so-called  towi 
jwipers  by  the  boys  as  well  as  the  girls  (for  no  oue  can  touch  pitol 
and  remain  undefiled);  by  setting  the  example  of  avoiding 
reading  of  details  of  popTilar  divorce  scandals  ;  e.sjM'rially  b-^ 
ing  against  that  ubitiuitous  erotic  literature  which,  uiumili 
in  the  attractive,  fantastic  garb  of  beautiful  illustrations,  claiii 
ing  the  preslige  of  realistic  or  classic  origin,  when  divested  of  alj 
its  false  trappings  is,  in  all  its  hideousncss,  but  a  powerful  excil 
ant,  stimulating  the  prurient  imagination  of  the  inexporienc 
tliereby  starting  many  a  child  on  the  treacherous  j»ath  dowi 
whinh  it  is  so  pitifully  e;uty  for  the  untaught  to  slip,  and  wbn 
8tarting-i>oint  it  is  all  but  imi>ossible  to  regain.    This  form  til 
reading-matter  is  the  most  successful  of  all  the  recruiting  olHcrr 
from  the  vast  army  of  the  shameU*s8. 

To  carry  this  work  on  helpfully  and  practically,  to  gain 
anitive  alg«<braic  sum  from  those  many  efforts,  must  not  on 
young  women  **  know  of  the  existence  "  of  fallen  men  and  women  I 
C'     '  "  '^it'ir  piiWf>r,  here  or  in  tlnMrhnri' 

\>\  norant  of  the  existence  of  such  p-'  i 

Ah  I  these  young  women  are  to  be  the  mothers  of  our  nww^ 
shall  wu  not  arm  them  wl  '      '      "         '    '       .  ■  • 

the  ftilnn^  ?     Will  not  th* 
young  woman,  combined  with  th«*  unuulUed  ho«rl  which  tfl 
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birthright,  make  her  a  more  worthy  co-operator  with  her  husband ; 
a  stronger  spiritual  sympathizer ;  one  who  will  not  flinch  when 
confronted  with  the  privilege  of  making  noble  women  of  her 
daughters,  of  saving  her  sons  from  falling  victims  to  the  sin 
which  is  dragging  down  to  ruin  so  many  of  our  finest  young  men  ? 
"  The  height  of  the  pinnacle,"  says  Emerson,  "  depends  upon 
the  breadth  of  the  base."  Give,  then,  to  our  young  women  this 
broad  basis  of  knowledge,  as  you  wish  the  height  attainable  to  be 
proportionate  and  exalted. 


PROTECTIVE  INOCULATION  FOR  CHOLERA. 

Bt  S.  T.    ARMSTRONG,  M.  D.,  Ph.D. 

IT  would  be  difficult  to  say  where  the  idea  first  originated  of 
the  possibility  of  artificially  producing  occult  changes  in  the 
organism  of  a  healthy  individual,  so  that,  if  exposed  to  a  conta- 
gious or  an  infectious  disease,  there  would  be  an  acquired  resist- 
ance that  would  prevent  the  development  of  such  a  disease.  Tra- 
dition states  that,  in  the  case  of  small-pox,  the  custom  existed  in 
South  Wales  of  rubbing  matter  from  the  pustules  of  a  small-pox 
patient  on  the  skin  of  a  healthy  person's  arm,  in  order  to  protect 
the  latter  individual  from  acquiring  that  malady;  and,  for  a 
similar  purpose,  it  was  the  custom  in  the  Scottish  Highlands  to 
wind  about  the  wrists  of  children  worsted  threads  that  had  been 
moistened  with  such  matter.  Inoculation  of  healthy  persons  with 
variolous  matter  had  long  been  practiced  in  Oriental  countries 
when  Lady  Mary  Wortley  Montagu  introduced  it  into  England. 
And  as  recently  as  our  civil  war  this  procedure  has  been  em- 
ployed, because  the  usually  mild  attack  of  small-pox  following 
the  inoculation  is  less  dangerous  than  the  ordinarily  acquired 
form  of  that  disease. 

The  discovery  of  the  protection  afforded  by  vaccination  sug- 
gested new  working  theories ;  for  it  was  as  remarkable  that  the 
contagious  principle  of  small-pox  should  undergo  some  modifica- 
tion in  the  human  system  as  it  was  that  it  was  decidedly  modified 
in  the  cow.  It  has  been  demonstrated  by  many  experimenters 
that,  in  a  calf  that  has  not  had  cow-pox,  inoculation  of  small-pox 
virus  will  cause  that  disease ;  and,  furthermore,  that  matter  from 
the  eruption  on  the  calf's  udder  will,  if  inoculated  in  an  unvaccin- 
nated  person,  produce  the  well-known  phenomena  of  vaccinia. 
Science,  accordingly,  learned  two  facts  from  this :  that  the  virus 
of  a  disease  may  be  diminished,  or  attenuated,  in  its  development 
in  an  animal  oi^^aiiism  other  than  that  in  which  it  found  its  most 
pcnBonoas  growth;  and  that  this  attenuated  virus,  introduced  into 
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the  organiftm  of  an  iDdivitlual  susceptible  to  tlu;  influence  of  tj 
original  dieeaee,  proteoted  tliut  individiiiil  by  coiiffmng  an  ar 
ficiiil  immnnity. 

To  these  known  facts  regarding  small-pox  was  iwldcd  th^ 
knowledj^e  gained  during  years  of  observation  by  both  inedic 
and  lay  nien»  that  one  attack  of  a  contagious  or  infectious  dise 
protected  the  individual,  as  a  rnlo,  from  a  subsequent  attack 
exposed  thereto  in  later  years.     Little  or  no  percejitible  alteratic 
existed  in  the  human  organism,  and  yet  it  had  acquire<l  somi 
gular  quality  that  enabled  it  to  resist  thn  infi'cHon  of  that  dil 
if  ever  again  eii)Ose<l  thereto. 

It  is  to-day  bolieved  by  exculluut  authoritiL'S  that  the  proc 
by  which  this  immunity  is  obtained  vary  as  widely  as  do  the ; 
cesses  of  disease  themselves.  Each  of  these  infectious  diseases 
produces  in  the  bhxid  crtjiin  imisonous  substances;  and  iis  nnin 
can  W,  so  to  speak,  familiarized  with  a  poisonous  drug  by  th^ 
administration  of  doses  that  gradually  increase  from  one  that ! 
harmless  to  one  that  ordinarily  would  bo  at  once  fatal,  so  the* 
is  probably  a  similar  Mithridatic  transformation  in  thy  characti 
of  the  fluids  of  the  body  that  have  once  met  and  conquered  tl 
toxic  principle  of  an  infectious  or  contagious  disease. 

Working  on  this  hypothesis  scientists  Iiave  l)een  exp^^rimen| 
ing  with  the  introduction  into  the  aniTnal  organisni  of  tlie  potfioij 
ous  substances  called  toxines,  toxalbumius,  teucomaiuos,  or 
maTnes,  that  are  produced  by  the  micro-organisms  of  the  vario 
diseases,  in  order  to  determine  the  jiossibility  of  preventing 
susceptibility  for  acquiring  these  diseases. 

The  discovery  of  a  method  that  would  protect  an  iiidividu^ 
from  cholera  would  bo  of  great  usefulness.    For  in  India,  the  hon 
of  that  disease,  the  average  anmial  mortality  therefrom  in 
cities  is  3*33,  and  in  the  country  Vh'l  per  1,000  living.    Tho 
statistics  show  that  2*49  per  cent  of  the  Eurc'i 
niitted  to  tlie  hospital  for  cholera,  while  on!  v 
native  soldiers  aro  admitted  for  the  disease;  but  tho  mortAlii| 
33(59  ptT  cent  for  the  former,  SS'-I  per  cent  for  the  lalU^r,  i*  nlm<J 
etiual.     In  tlie  various  epidemic  maui  festal  ions  of   chole» 
various  parts  of  tho  world  tho  mortality  hiis  often  oxceedj 
jwtr  oonfc  of  those  attacked.     In  1884  and  1885  cholera  wa 
demic  in  eotiMiern  Eurojte,  and  in  Spain  in  the  latter  ye 
olliciid  report  st-ates  that  there  were  almost  ono  huiidi 
twenty  thousand  deaths.    There  wore  Hfty-ono  person* 
in  eaeh   thouHand   living,  and   tho   mortality  was  3<j   per 
Tbese  statistics  stimulated  iuvestigators  to  attempt  to  solve 
problem  of  atfording  immunity  to  ch(dera. 

In  March  of  18MA  Dr.  J.  Kerran,  living  in  a  small  town 
CftWilonia,  sent  a  cotnmunication  to  the  French  Academy  of 
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Bncos  in  which  ho  described  some  experiments  he  had  made  with 
ho  specific  orj^auism  of  cholera,  the  comma  bacillus,  Koch's  com- 
la  bacillus,  the  cholei-a  spirillum,  or  the  cholera  vibrio,  as  it  has 
ben  various]y  terraod. 
By  experiment  it  had  been  learned  that  the  cholera  spirillum, 
like  many  other  micro-organisms,  would  develop  plentifully  in 
Icertain  nutritive  substances,  such  as  a  very  rich  beef  broth  or 
IjoUy  if  kept  at  a  certain  t<tmperature.    Such  an  artificial  propa- 
Igation  of  a  micro-organism  is  called  "a  culture ''of  that  organ- 
lism.     Ferran  found  that  the  maximum  vinilence  of  the  cholera 
Bpirillum  was  obtained  in  a  culture  of  rich,  slightly  alkaline 
3tiiUon,  and  that  from  thirty  to  sixty  drops  of  this  culture 
"^would  kill  a  guinea-pig,  if  inoculated  under  the  animar«  skin; 
but.  if  a  smaller  dose  was  inoculated,  a  local  inflammation  fol- 
lowed that  might  slough  though  the  ulceration  would  heal  spon- 
^taneously  without  forming  pus;  and  this  animal  would  not  be 
subsequently  affected  bj-  the  injection  of  a  quantity  of  the  culture 
of  the  cholera  spirillum  that  would  rapidly  prove  fatal  in  an  un- 
protected animal. 

Ferran  reasoned  that  if  such  a  result  could  bo  obtained  in  the 
organism  of  a  lower  animal,  why  could  it  not  be  secured  in  the 

t  highest  animal  ?  Accordingly,  he  injected  hyixjdermically  ia 
xaan,  fifteen  drops  of  his  virulent  culture:  a  hot,  painful  tumor, 
with  local  fever,  and  malaise  followed,  but  without  choleraic  dis- 
charges from  the  bowels;  and  tliose  symptoms  disappeared  in 
twenty-four  hours.  If  a  similar  quantity  was  reinjected  in  the 
Lmanaweek  later  no  general  and  few  local  symptoms  followed. 
iHe  thoroforo  cousiderod  that  by  tbes©  injections  of  graduated 
idoses  he  could  arouse  in  each  person's  system  that  resistance  to 
[the  dLseaae  that  has  been  heretofore  referred  to.  He  did  not  believe 
[that  the  cholera  spirillum  multipUe<i  in  the  cellular  tissue  that 
[is  beneath  the  skin,  but  that  it  produced  in  the  tumor  formed  at 
I  point  of  inoculation  a  rapidly  diffusible  toxine  that  exercised 

Se  influence  upon  the  nervous  centers.    The  dangors  of  an  at- 

Ftack  of,  and  dejith  from,  cholera  begin  to  disappear  five  days  after 
fthe  first  inoculation,  and  each  successive  inoculation  increases  tlie 
Lgnarante«  of  immunity  ;  three  inoculations,  each  of  thirty  drops 
lof  the  bouillon  culture,  at  intervals  of  five  days,  produced  a  pro- 
[found  immunity. 

He  continued  Ida  experiments,  and  in  1886  sent  another  mem- 
loir  to  the  Fronch  Academy  of  Sciences,  wherein  he  stated  that 
■cultures  of  the  comma  spirillum  in  which  tho  living  organism  had 
[been  de«troye<l  by  a  high  temperature,  would,  when  inoculated 
'hat  successfully  resisted  the  effects  of  the  liv- 
furthermore  stated  that  an  active  principle 
was  genorttt*f<l  by  tho  spirillum,  that  could  be  isolated  by  certain 
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familiar  chemical  methods,  and  that  conferred  the  power  of 
sisting  the  living  micro-organism. 

During  the  epidemic  iji  Spain.  Forran's  iaocnlationswero 
ticed  in  more  than  thirty  thousand  persona.    In  the  province 
Valencia  there  were  62*33  oases  per  thousand  of  popnlntion,  ai 
31*11  per  thousand  died  of  cholera.    Where  inoculation  was 
erally  practiced  the  cholera  affectod  76*1)5  per  thouBand,  with  a  m 
tality  of  33*58,  of  the  total  uninoculated ;  while  among  the  in' 
lated  12'G9  per  thousand  wuro  attacked,  and  only3'4I  p<.'r  tho 
died.    In  other  words,  in  the  latter  class  6*06  times  fewer  j: 
were  attacked,  with  a  mortality  0'S4  times  less  than  that  of  tho 
uninoculated. 

Ferran's  methods  were  investigated  by  commisBions  from  sei^ 
eral  of  tho  European  scientific  societies ;  a:jd  by  several,  note' 
that  from  France,  he  was  condemned  for  haviug  made  claims  ibi 
could  not  be  demonstrated. 

In  1888  Dr.  Gamaleia  published  the  results  of  exi>eriments  Lo 
had  made  with  the  cholera  spirilhim.  He  found  that  Ihu  cultiin/'^ 
of  this  organism,  as  obtained  from  the  human  body,  loee  ti:':r 
vinilence  in  the  laboratory.  In  order  to  restore  this  viruleut-e, 
and  possibly  to  enhance  it,  Dr.  Gamaleia  first  inoculated  a 
guittea-pig  with  the  cholera  spirillum,  and  when  tho  discow 
WAS  apparent  in  that  animal  made  an  inoculation  from  it  in^J 
a  carrier-pigeon.  This  was  on  the  principle  employed  by  Piw- 
teur  to  increase  or  attenuate  the  virus  of  chickea-cholora,  rouget, 
anthrax,  and  rabies  by  inoculating  different  animals  with  the 
spective  virus  of  those  diseases.  So  toxic  does  the  cholera  »] 
riltum  become  In  the  pigoon,  that  a  few  drops  of  its  blood  rapid 
kill  an  animal  suscoptiblo  to  cholera.  He  also  found  that  in 
sterilized  culture  of  the  spiiillum  there  was  a  principle  that,  a*i 
ministered  in  non-toxio  doses  to  an  animal,  would  afford  subav* 
quent  protwction  from  cholera.  The  pheuoinena  produ 
these  inoculations  Avere  similar  to  those  observed  by  Fe: 
his  own  experiments,  though  no  inoculations  wero  made  in 
by  Gamaleia.  G.  Klemperer  has  reported  this  year  -■■  r-'^nits 
that  verify  those  made  by  Forran  and  Gamaleia.  H. 
that  a  guinea-pig  could  be  protected  against  cholera  by  inocnUi 
lug  it  with  tlio  serum  of  tlie  blood  of  a  rabbit  that  had  boen  p: 
tecte<l  by  inounlation  of  mild  cultures  of  the  spirillum;  audi 
one  rabbit  that  had  been  rendered  immune  to  pnt'umonia  aa, 
us  to  cholera,  its  serum  afforded  protoction  from  '^"-^ 
guinea-pigs,  and  from  pneumonia  to  mice.  Ue  con 
these  roflulta  corresponded  with  tho  immunity  observed  \u  hu: 
beings  after  an  attack  of  Asiatic  cholera. 

During  thid  year  Haffkine  haa  reported  to  tho  I^aris  ' 
cal  Society  experiments  that  he  has  made  with  tho  spLnUou- 
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One  of  the  objections  that  has  been  made  regarding  the  accept- 
ance of  this  orgaiiibui  as  the  sole  cause  of  cholera  has  been  the 
difficulty  of  reproducing  in  animals,  by  injections  of  the  spiril- 
lum, a  disease  tliat  generally  resembled  Imman  cholera.  Haffkine 
adopted  the  ingenioua  plan  of  using  diluted  serum  obtained  from 
rabbits  as  the  medium  for  the  development  of  the  spirillum,  and 
transferring  a  few  drops  from  this  to  a  loss  diluted  serum,  and 
so  on  until  the  micro-organism  lived  in  tlie  undiluted  serum.  If 
the  spirillum  thus  acclimatized,  so  to  speak,  be  injected  into  the 
Lilood-vessels  of  a  healthy  rabbit,  the  animal  will  die  with  all 
ftho  symptoms  of  cholera;  this  serum  might  be  called  a  virulent 
culture.  By  passing  au  ordinary  bouillon  culture  of  the  spirillum 
^^ through  a  series  of  guinea-pigs  he  could  also  obtain  a  virulent 
^Kculture  that  rapidly  killed  if  injected  into  the  abdominal  cavity, 
but  that,  when  injected  under  the  skin,  produces  phenomena  simi- 
lar to  those  described  by  Ferrau,  and  results,  as  the  latter  stated, 
in  rendering  the  animal  immune  against  inoculation  with  cholera 
in  any  strength  whatever.  Rabbits  and  pigeons  were  rendered 
^immune  in  tlie  same  way.  These  results  induced  Haffkine  to  try 
the  inoculations  on  himself  and  seven  other  persons;  the  phe- 
i  td>served  m  each  of  these  individuals  were  similar  to 
'j>orted  by  Ferrau,  and  a  second  inoculation  made  after  au 
iterval  of  seven  or  eight  days  produced  far  less  general  and  local 
irbance  than  the  first.  While  differing  slightly  in  the 
lods  employed,  all  these  later  experimenters,  it  may  be 
on,  have  confirmed  Ferran's  original  report,  although  none  of 
them  mentions  his  name  or  the  priority  of  his  discovery. 

AVhat  is  the  valuii  of  these  inoculations  ?    This  may  in  part  be 

rerod  by  the  question.  What  is  the  harm  ?   All  observers  con- 

>  in  slating  that  in  animals,  as  well  as  in  man,  the  inoculations, 

made  in  moderate  doses,  are  harmless  beyond  producing  a  slight 

local  irritation  and  temporary  malaise.    And  any  one  who  has 

fbc^n  subjected  to  the  inoculations  can  easily  determine  at  any 

future  period  whether  he  is  then  protected,  by  receiving  another 

Ltion  ;  just  as  a  later  determines  the  protection  of  the  indi- 

.  iiy  au  earlier  vaccination. 

It  is  necessarily  conceded  that  the  factors  that  enter  into  the 

tion  of  natural  are  not  those  of  artificial  infection.    But  it  is 

»ry  to  n'call  the  fiict.s  stated  in  the  first  portion  of  this  paper ; 

id  it  is  seen  that  there  are  good  grounds  for  believing  that  im- 

i    *   natural  infection  is  correlated  with  immunity 

,il  infection.    There  may  be  no  exact  and  absolute 

i^monstrauon  of  this   fact,  for  no  vaccinated  person  willingly 

;;)at«s  with  a  small-pox  piitiont,  or  has  himself  inoculated 

uiatter   from  a  small-pox  sore,  in  order  to  determine  his 

imnnity  toward  that  disease.    The  vital  statistics  of  this  cen- 
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tuiy  answer  the  question  regarding  the  utility  of  vacoinatic 
Whether  those  of  the  coming  century  will  answer  that  regarding 
the  utility  of  inoculation  as  a  jtrcventive  not  only  of  cholera,  but 
of  other  infectious  or  contagions  diseases,  remains  to  l>e  decide 


FALLACIES  OF  MODKRN  ECONOMISTS.* 
Bt  arthcr  kitcon. 

IN"  matters  scientitic  ns  well  as  religions  a  conflict  of  opinio 
among  professors  is  apt  to  produce  skepticism  among  schfl 
ars.  Nothing  tends  to  discredit  the  teiu^hings  of  a  system  moi 
than  want  of  harmony  among  its  exponents.  For  such  discord 
auce  is  an  acknowledgment  of  doubt  and  uncertainty,  of  faiU 
to  discover  the  truth.  Before  any  branch  of  human  inquiry  i 
properly  bo  dignified  with  the  name  of  science,  there  must 
some  sort  of  goueral  recognition  of  at  least  the  fundamental  pria 
ciples  upon  which  it  is  built — some  general  agreement  as  to  whi 
laws  govern  the  ])honomena  with  which  it  deals. 

Not  until  conflicting  theories  and  opinions  have  b©eo 
and  a  uniform  classification  arrived  at,  can  we  be  said  to  havo 
entered  the  realm  of  exact  scienco.    Scientific  exactnoss  I-  '     '    tj 
marked  by  the  absence  of  intolUgcnt  criticism.     Like 
science  has  had  and  still  has  its  hat  tie-grounds,  where  scients| 
wars  on  scientist.    Such  disputes,  however,  are  usually  cni 
to  mere  speculations,  undemonstrable  theories,  or  undevi 
fields  of  inquiry.    When  once  the  speculation  ripens  into  a 
monstrable  truth,  all  contention  ceases.    For  the  aim  of  sciextiJ 
is  the  discovery  of  truth.    Of  mwlcm  sciences,  none  stands ; 
discredited  by  the  average  reader  than  the  so-called  scieE 
economics.    The  cause  of  this  Isecomes  apparent  when  we  coj 

the  contradictory  nature  of  the  theories  taught  by  modena         

mist.'*,  the  utterly  discordant  answers  given  to  soiriui   probleiDi; 
;id  the  extreme  divergence  of  the  paths  proposed  for  roacbinj 
:ial  happiness.    For  instance,  we  are  informed  by  one  ecooo- 
"mist  that  the  cause  of  all  or  nearly  all  the  crime  and  miserj 
funding  us  is  due  to  the  system  of  private  ownership  in 

[lotlier  attributes  it  to  the  profit  system,  another  to  industr 
"■wurf  iidoro<l  by  competition,  another  to  privileges  grmot 

by  g'     ^       '  lita  to  specially  favurod  classes  and  individnnl 
other  to  the  drink  trathc,  and  so  on.     And  the  r> 
scribed  are  equally  varied.    One  school  directs  ns  to  uuilol 
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^e  laud,  auotlier  to  confine  taxation  to  land,  another  to  national- 

ze  all  the  instruments  and  means  of  production,  another  ]>re- 

cribcs  a  system  of  co-operation.    One  favors  the  enlargement  of 

'the  powers  and  scope  of  government,  and  another  insists  on  the 

annihilation  of  all  governments.    Small  wonder,  therefore,  that 

the  re^er,  who  has  not  time  to  penetrate  far  below  the  surface, 

should  laok  faith  in  the  teachings  of  a  system  whose  doctors  so 

^  thoroughly  disagroo. 

An  interesting  and  somewhat  amufimg  book,  entitle<l  The  Wliy 
fl  Ams,  published  by  the  Twentieth  Century  Publication  Com- 
^pany,  comprises  a  collection  of  short  essays  by  the  representatives 
jf  most  of  the  mwlern  ectmomic  s(X!ietie.s,  in  which  the  writers 
five  their  reasons  for  the  faith  that  is  within  them.    Each  writer 
|s  confident  that  the  school  to  which  he  belongs  possesses  the  trno 
Solution  to  the  riddle  of  the  social  sphinx,  and  regards  his  scheme 
'for  social  redemption  as  foundwl  on  "  fundamental  scientific  prin- 
ciples."   Let  us  examine  some  of  these  "  fundamental  principles  " 
upon  which  these  societies  are  founded.    One  of  the  *'  fundamental 
principles  "  underlying  Progress  and  Poverty  is,  that  the  fund  out 
of  which  wages  are  paid  is  created  by  the  wage-earner.    It  follows 
that,  if  this  be  so,  the  doctrine  that  wages  are  advanced  by  capital 
falls  to  the  ground.    Mr.  George  proceeds  to  test  his  theory  by  in- 
Juction.    The  illustrations  he  gives  are  of  two  kinds.    One  class 
^appliefi  to  isolated  settlements  and  the  other  to  modem  society. 
The  one  class  apparently  favors  his  theory,  the  other,  however,  is 
Jecidedly  against  him.    For  example,  he  instances  conditions 
rliere  nmn  are  employed  in  picking  berries,  gathering  eggs,  catch- 
ing whales,  etc.    In  these  cases  he  says  it  is  customary  to  pay 
those  employed  in  such  occupations  by  giving  them  a  certain  pro- 
portion of  the  things  they  have  brought.    In  certain  gold-fields  it 
thas  been  customary  to  pay  the  miner  for  his  labor  by  giving  him 
u  certain  jwrcontago  of  the  gold  ho  has  mined.    All  this  seems 
clear  unough,  and,  if  the  world's  industries  were  confine*!  to  those 
above  ciUhI,  Mr.  George's  principle  would  undoubtedly  be  sus- 
tained.   But  when  ho  goes  on  to  apply  it  to  the  modern  factory, 
ship-yard,  and  those  industries  which  form  the  vast  majority  of 
iuman  occupations,  the  facts  clearly  disprove  his  assertions. 

Mr.  George  says:  "Bring  the  question  to  the  test  of  facts. 

Puke,  for  ini(1auco,an  employing  manufacturer  who  is  engaged  in 

taming  raw  material  into  finished  products — cotton  into  cloth, 

'  '  leather  into  boots,  and  so  on — as  may  be,  and 

T,  as  is  generally  the  cose,  once  a  week.    Make 

exact  inventory  of  his  capital  on  Monday  morning  before  the 

ining  of  work,  and  it  will  consist  of  his  buildings,  machinery, 

tnatorials,  money  on  hand,  .ind  fiuished  products  in  stock. 

^appcee,  for  the  sake  of  simplicity,  that  he  neither  buys  nor  sella 
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during  thf  week,  and  after  work  luis  st^ippcl  and  he  has  ] 
hands  un  Saturday  night  take  a  nt'W  inventory  of  his 
The  item  of  money  will  be  less,  for  it  has  boen  paid  out  in 
there  will  be  Icm  raw  matrrial,  less  con],  etc., ;     ' 
tion  must  be  made  from  the  value  of  the  buil-i 
for  the  week's  wear  and  tear.    But  if  he  is  doing  a  remtmeratf 
IrasineftB,  which  munt  on  the  average  he  the  com,  the 
finished  products  will  be  so  much  greater  as  to  compou^- 
thuse  deficiencies,  and  show  in  the  summing  up  an  increase  d 
capital.    Manifestly,  then,  the  value  he  paid  his  hands  in  wa^'««'' 
■wa«  not  drawn  from  his  capital,  etc."    (Progress  and  Poverty,  \^i, 
53.)    You  will  observe  the  qualification  allowed  in  the  seni 
"if  he  is  doing  a  remunerative  business,  which  must  on  the 
age  1)0  the  case" — a  qualification  that  admits  the incorrvctnes«'  i 
Mr.  George's  theory  applied  to  unremuntralive  businesses, 
paying  industries  are  not  rare.    One  sUitistician  tells  as  that  fr 
ninety  to  ninety-five  per  cent  of  all  those  who  embark  in  busine 
in  this  country — the  majority  of  whom  are  employers  of  labtl 
and  pay  out  wages — fail.    It  seems  extraordinary  that,  o,n  ablj 
thinker  like  Mr.  George  could  believe  he  had  discovered  a 
eral  law  which  admittedly  fails  in  so  many  instauceH.     Ti 
ing  the  thiory  to  the  case  of  the  Great  Easiorn  st«im>, 
George  chooses  a  most  unfortunate  instance.    He  says:  "  Here  i 
a  machinist  or  boiler-maker  working  on  the  keel  platen  uf 
Great  Eastern ;  is  ho  not  also  jnst  as  clearly  creating  value-m 
ing  capital  ?  '*    Not  necessarily.    It  depends  entirely  upon  whoth« 
the  steamship  proves  a  success.    Events  sinoo  showod  that  all 
was  a  gigantic  failure.    She  never  ejiriiod  m«»re  than  a  mere  per j 
centage  of  her  cost,  and  was  finally  sold  for  old  junk.    Ti 
greater  jmrt  of  the  wages  paid  to  those  workmen  was  drawn 
rectly  out  of  the  pockets  of  the  English  c-apitalists,  aixd  little,  i 
any,  of  it  was  ever  returned. 

The  facts  in  all  those  instances  selected  by  Mr.  George  slmplj 
show  that  under  certain  circumstances  the  wage-earner  brings  1^ 
his  employer  the  fund  out  of  which  his  wai,'ps  are  p{iid,&nd  i 
others  (proliably  the  vastly  greater  numb<.T)  the  ^vngos  ar« 
directly  out  of  the  fund  provided  by  the  employer.    The  coat 
sion  in,  therefore,  that  while  Mr.  George  has  shown  f 
the  economic  theory  thjit  wages  are  drawn  fmm  cjij 
certainly  failed  to  establish  the  truth  of  his  own. 

In  the  broad  philosophical  sense,  capital  is  alv' 
of  labor,*  which  simply  moans  tlial  before  labor  i 
must  be  a  stock  or  reserve  fund  of  power — a  cerUvin  |>ol4.mtial ; 
—from  which  labor  draws  its  sustonanoe,  whoUier  it  k>o  ii 
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shftpe  of  money  of  the  realm  or  that  fur  which  it  is  oxchanKcable 
— viz.,  food  prodncts — or  the  capital  may  take  the  form  of  ready 
m&nxifaotured  brain,  hlood,  nerves,  and  ranscles. 

No  labor  is  possible  without  the  power  to  work,  and  the  power 
to  work  must  be  stored  up  in  the  human  frame,  and  a  sufficient 
supply  of  protoplasm  housed  to  maintain  human  enerjry,  in  order 
to  make  labor  possible.  What  else  is  this  than  capital—"  wealth 
devoted  to  the  production  of  more  wealth  "  ? 

The  definition  of  labor  given  by  Mr.  George  "includes  all 
haman  exertion  in  the  production  of  wealth."  Supposing  wage- 
workers  were  limited  to  this  definition  as  the  standard  for  gaug- 
ing the  value  i>f  their  services,  what  would  become  of  those  em- 
ployed in  unremuuei"ative  industries  or  in  those  of  an  experimental 
nature  ?  It  would  mean  that  the  time  they  had  spent  in  the 
manufacture  or  construction  of  anything  which  on  completion 
was  found  to  bo  unsuccessful,  could  not  be  classed  as  labor,  and 
for  which  they  could  make  no  claim — a  decision  which  Mr,  George 
would  scarcely  be  prepared  to  allow  as  just. 

I  must  now  call  your  attention  to  another  fallacy  which  is  too 
gross  to  overlook,  especially  as  it  occurs  in  other  schools  of  reform 
outside  of  the  single-tax  party.  It  is  that  of  ascertaining  some 
law  applicable  to  a  rude  or  elementary  society,  such  us  Robinson 
Crusoe  and  his  man  Friday  on  a  desert  island,  and  applying  the 
same  law  to  society  in  an  advanced  state. 

Beasoning  by  analogy  is  often  a  very  dangerous  proceeding, 
especially  when  used  by  the  unskillful.  In  order  to  show  that 
capital  is  really  a  very  xiseless  thing  and  quite  unessential  to  life, 
Mr.  George  cites  instances  whore  a  number  of  men  begin  life  on 
an  island  and  commence  without  cajHtal  by  picking  berries,  catch- 
ing fish,  and  kiltiug  game.  This  may  be  all  true  iu  a  small  com- 
munity, providing  there  happen  to  be  the  necessary  game  and 
fish  and  bfirries,  the  possible  absence  of  which  Mr.  George  over- 
looks. Bui  where  can  a  city  like  New  York  provide  itself  with 
ifficient  game,  iish,  and  berries  to  support  life  without  the  use 
)f  capital  ?    Mr.  George  tells  us  that  "  the  fundamental  truth,  that 

all  economic  reasoning  must  be  firmly  grasped  and  never  let 
jo,  is,  that  all  society  in  its  most  highly  developed  forms  is  but 

elaboration  of  stxiioty  in  its  rudest  beginnings,  and  that  prin- 
liplee  obvious  in  the  simple  relations  of  men  are  merely  disguised, 
Rnd  not  abrogated  or  reversed,  by  the  more  intricate  relations  that 

lit  from  the  division  of  labor  and  the  use  of  complex  tools  and 
aethods."  (Progress  and  Poverty,  page  29.)  For  a  complete  refu- 
tation of  this  "fundamental  truth"  we  have  an  argument  fur- 
nished by  Mr.  George  himself.  In  his  efforts  to  demolish  the 
Malthusian  theory,  he  says  in  Chapter  II  of  Book  II :  "  The  globe 
may  be  surveyed  and  history  may  be  reviewed  in  vain  for  any 


232 


THE  POPULAR  SCIEXCE  MOKTHLV. 


instance  of  a  considerable  counti^  in  whicli  poverty  and  want  en 
ho  fairly  attributod  to  the  pressure  of  an  increasing  population,^ 
You  will  notice  how  he  <pmlirios  " country  "  by  tho  word  **  consid 
crable,"  And  in  a  foot-note  he  explains  the  meaning  of  the  wor 
"considerable  conntry,"  by  stating  that  there  may  be  small 
lands,  such  as  PitcainiX  wiiich  may  sueni  t-tJ  ot^ 
point.  Now,  if  tho  "  fuudamoiital  trulh  to  Iw  gr  ^  ^ 
let  go  "  is,  that  laws  applicable  to  a  small  and  crude  society  holi 
equally  "in  its  most  highly  dtn'olopwl  fontjp/'  why  is  not  the  1»^ 
of  tlie  pressure  of  population  ngiilnyt  siibsistauce  which  reigns 
Pitcairn's  and  other  small  islands  applicable  likewise  to  socioti^ 
everyAvhero  ?    Asid  if  not,  why  propound  such  a  thi>ory  ? 

This  same  style  of  argumout  occur."^  likewise  among  socialist 
and  anarchistic  writers,  and  is  one  of  the  props  nocoesary  to  sn^ 
tain  their  conclusions.    For  example,  the  socialist  witnessing  1 
with  tho  formation  of  trust-s,  the  cheapcuiug  and  fiicilitatirig 
production  goes  on  wherever  the  combinwtion  and  co-operati(m 
capital  takes  place,  argues  that  production  will  reach  its  limit  < 
I»erfection  by  the  ap[iropriation  of  all  capital  and  of  cUl  tho  mean 
of  pr<,)dnction  by  the  state — an  error  disproved  every  doy  by  tl 
inability  of  the  people  collectively,  through  their  representative 
to  even  pave  their  own  streets,  manufactuj\»  an  average  qnalifi 
of  gas,  or  supply  thomselvos  with  decent  water. 

Tho  anarchists,  obsor\'ing  that  many  laws  work  injnsticv  an 
wrong  to  thousands,  and  that  great  advantages  have  been  brougbt 
about  by  the  repeal  of  thorn,  reason  that  the  summit  of 
happiness  will  bo  attained  by  the  repeal  of  all  laws  ajid  t 
tion  of  all  government,  strangely  forgetting  that  maukiud  ba^ 
found  both  government  and  law  essential  tfH  the  organiz.i 
stability  of  society,  forgetting  also  that  wcll-iuorited  pim 
is  very  generally  meted  out  to  criminals  by  law.    It  does  not  H 
low  that,  because  within  certain  limits  the  benefits  of  a  gU 
system  are  found  to  vary  in  a  direct  ratio  with  its  extent  of  appB 
cation,  this  same  ratio  will  bo  continued  ad  infinitum,    "Tre* 
do  not  grow  uj)  to  the  skies." 

The  man  who  gradually  reduced  his  donkey's  daily  ratianai 
hopes  of  eventually  accustoming  him  to  do  without  f 
ceoded  in  accomplishing  his  purpose.    But  the  donkey  du  .. 
I  ask  my  anarchist  friends  if  they  have  contemplated  under  ll 
schorao  the  possibility  of  tho  death  of  their  donkey- 
State  socialism  and  philosophical  anarchism  areg^  i ^  5n| 

posed  to  be  antijjodal  to  each  other,  the  one  achi<?ving  its 
by  fh(^  welding  of  men  into  a  rigid  whole,  tho  other  dii! 
society  into  its  ujiits. 
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Viewing  tliem  frrnu  a  i)liilosopl(ical  standpoint,  I  shoulrl  say 
lie  oiiti  lacks  mobility,  the  other  cohesion.  The  one  has  a  single 
^c  to  tho  freedom  of  the  iudividual  and  trusts  to  luck  as  to  the 
estiny  of  society ;  tho  other  sees  only  tho  social  union  and  cqual- 

|\-  of  all,  and  trusts  to  chance  to  take  care  of  the  freedom  of  the 

individual. 

^I  do  not  want  to  fall  into  the  vicious  error  of  our  a  priori 
iends  who  think  they  can  predict  exactly  the  results  that  will 
flow  from  their  social  prescriptions.  But  if  human  experieuce  i8 
ho  taken  for  anything,  neither  socialism  nor  anarchism  are 
BStined  to  work  out  the  way  their  advocates  would  have  us  he- 
ave. Economics  is  not  an  exact  science.  Wo  have  not  yet  ar- 
tved  at  that  point  where  we  can  predict  events.  The  fact  that 
long  economists  there  are  so  many  contradictions  is  evidence  of 
ae  want  of  a  snientific  basis  for  their  theories.  One  cause  of 
fry  much  of  the  disagreement  amoug  modern  economists  is  the 
I isappli cation  of  the  law  of  induction.  Inductive  reasoning  is 
ifc  only  when  conducted  on  proper  linos  and  carritHl  out  to  tho 
illest  extent,  otherwise  it  is,  as  Bacon  says,  "a  weak  and  useless 
ing."  The  interminable  contention  between  the  schools  of  freo 
rade  and  protertinn  (or  "  aggression,"  as  Herbert  Spencer  calls 
the  latter)  is  largely  due  t4>  this  kind  uf  imperfect  reasoning. 

tYour  theories  are  all  very  fine,"  exclaims  the  protectionist, "  but 
e  prove  our  case  by  facts,  cold  facts."    And  when  you  cai*ofully 
examine  his  colltjction  of  instances,  you  find  them  to  consist  of  a 
ciaUy  assorted  lot  of  isolated  cases  that  apparently  favor  his 
lieory,  all  others  being  carefully  avoided  or  rejected.    For  exam- 
Je,  on  the  question  of  wages.    We  are  told  by  high  political  au- 
P  that  Jiigh  wages  are  a  necessary  consoquencn  of  higli 

^L^-.:^..ua,  while  free  trade  produces  low  wages.    Now  for  the 
jf.    In  tho  United  States,  a  protective  country,  wages  are 
Sghcr  thnn  in   free-trnde  England !    Tlio  frec-trador  naturally 
Kka  why  the  protectionist  confines  his  instances  to  just  these  two 
entries.    If  inductive  reasoning  is  to  be  applied,  why  not  collect 
eery  possible  instance  ?    Tho  results  would  be  as  follows:  Rus- 
Germany,  Austria,  Fniuce,  Spain,  and  Italy,  are  all  "pro- 
3ted "  countries — some  highly  "protected."    Wages  in  each  of 
I  are  far  lower  than  in  Gnjat  Britain. 

kgain,  in  Iho  free-trade  colony  of  New  South  Wales  wages 
'  "have  been,  and  I  understand  are  still,  higher  than  in  this  country, 
id  in  parts  of  Africa  where  no  tariff  exists  wages  aro  extremely 
iglt.    On  the  other  hand,  in  China,  where  "  protection  "  has  ex- 
[  longer  than  in  any  other  country,  and  where  it  has  reached  its 
Bt  stage  of  consistency,  wages  are  lower  than  anywhere  else 
face  of  tho  globe.    And  yet  once  more :  "  Cold  facts  "  show 
lie  standard  of  living  and  rate  of  wages  among  tho  working 
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classes  in  Rnglnnd  have  been  and  are  much  higher  under  fr 
trade  than  they  ever  were  under  "  protection."    Facts  are  xtjiqw 
tionahly  worthy  of  attention,  but  no  general  law  can  possibly 
established  by  any  such  collection  of  isolated  cases  as  that  co: 
monly  made  by  the  "  protectionist."    The  Hanie  falUciona 
ing  is  accountable  for  most  of  the  sophisms  that  at  preaenl 
cloud  the  minds  of  the  disciples  of  this  school.* 

Another  cause  of  very  much  of  the  differene©  of  opinion 
exists  among  economic  writers  and  reformers  lies  in  the  inde: 
niteness  of  the  terms  employed.    If  we  compare  the  dofinitiona 
the  writers  of  difiFerent  schools,  we  shall  see  what  a  hopeless  con- 
fusion nMffns,     Land,  wonlth,  capital,  labor,  wages,  intei-est,  rem 
and  profit  all  mean  something  different  to  difiFerent  schools,    A 
yet  we  are  told  by  each  school  that  it  ia  founded  upon  eoieni 
that  it  has  a  scientific  basis.    I  know  of  nothing  more  unscionti 
than  a  confusion  of  terms.    "  Land  is  wealth,"  says  one,    "  Lam 
is  capital,"  says  another.    "  Land  has  no  value/*  says  a  third ; 
80  on,  until  you  begin  to  wonder  what  sort  of  a  thing  land  real 
is.     Until  an  agreement  on  terms  is  reached,  there  can  be  lit 
hope  of  harmony  in  teaching,  or  a  discovery  of  truth.    This  di 
cord,  however,  shows  us  how  difficult  a  problem  these  gentlem 
are  attempting  to  solve,  they  "  who  rush  in  whero  angels  fear 
tread.'*  To  my  mind,  it  will  be  a  long  time  before  political  eoow 
my  arrives  at  that  point  whero  it  can  bo  dignified  by  the  namo 
Bcience — to  that "  great  and  final  object  of  all  science,  predioti 
events,"  as  Buckle  calls  it^    At  present  we  have  much  a  jrrio 
speculation  and  little  else.    Kvery  reformer  thinks  he  knows  e 
actly  what  his  scheme  will  bring   forth — ^how  it  will  operate— 
"  how  sorrow  and  sighing  will  flee  away,  and  tears  be  wiped  a 
from  all  eyes."'    But  one  can  not  help  inquiring  how  these  goott 
men  know  that  such  and  such  results  must  follow  the  adoption 
their  plans.     History  is  strewn  with  tho  wrecks  of   num 
enterprises  founded  on  similar  reforms,  conceived,  planneil. 
superintended   by  exceedingly  intelligent  men,  such  oe  Fouri 
and  Robert  Owen,  John  Ruskin,  and  others. 

The  fact  ia,  that  what  we  call  society  is  such  a  marreloiuly 
complex  machine,  or  animal,  that  its  scientific  treatment — analy- 
sis,  synthesis,  etc. — is  at  present  utterly  impossible.  In  fa 
treatment  of  society  as  a  wliole,  as  a  huge  mftchiue,  is  \^^h 
lojiding  and  irrational.  Society  is  not  so  much  one  i 
multitude  of  small  machines,  each  acUnJ  on  by  variou-  ... 
resultant  of  wliieh  ia  an  unknown  and  indoturrainato  q 
These  forces  propel  the  machines  in  various  directions — some 

*  1  h»n  alrcMly  AmIi  st  Wnfflh  vith  Ud»  fbUwloiu  modn  of  raiMulaK  b  The  rofciltf 
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iistic  to  otliors,  impinging  on  each  otbor,  rebounding;  ex- 
ing  force  uselessly,  Tvitli  endless  friction,  noise,  and  break- 
je.    How  difficult  it  must  be  to  form  any  intelligent  claasifica- 
Jion,  a  moment's  thought  must  convince  us.    Here  is  a  man  whose 
aotive  power  is  love  of  money,  who  shrinks  from  nothing,  dares 
all,  euduroa  all,  to  satisfy  this  passion.    There  is  one  whose  sym- 
ithies  are  strong,  wlio  sfkonds  and  is  spent  for  others,  pliilan- 
iropically.    Another  is  driven  by  conceit,  by  love  of  fame;  an- 
ther by  fine  clothes,  and  another  by  love  of  power;  another 
orifices  all  for  knowledge,  and  so  on.    All  these  and  tliousands 
other  types,  possessing  not  one,  but  many  passions  in  varied 
iounts,  and  probably  no  two  individuals  identical,  go  to  make 
^p  this  unit  which  we  call  society.    And  then  we  divide  them 
ito  laborers  and  capitalists,  and  prescribe  hard  and  fast  rules  by 
rhich  we  assume  the  conduct  of  each  class  is  controlled,  and  on 
leee  assumptions  we  build  a  science!    Such  is  the  science  of 
olitical  economy! 

Take,  for  instance,  the  term  "laborer.**  To  whom  does  it  ro- 
ar ?  "  To  the  producer,"  says  our  economist.  Producers  of  what  ? 
[Of  wealth.**  And  what  is  wealth  ?  "  Good  things,"  says  one. 
lUseful  things,"  says  another.  And  what  is  a  useful  thing? 
[That  whifh  iu  ita  operation  conduces  to  human  welfare  or  pleas- 
So  that  the  laborer  is  an  animal  or  a  machine,  the  pi*oduct 
'  which  is  finally  resolver]  into  terms  of  human  pleasure.  What 
lan  is  there  who  is  not  n  laborer  ?  Who  dues  not  pi-oduce  pleas- 
Ire  to  others  as  well  as  to  himself  ?  Why,  the  very  act  of  living 
juires  an  expenditure  of  labor.  And  from  this  sheer  act  of 
lifitt-nce  up  to  the  hariiest  kind  of  manual  Inbor  there  is  a  grad- 
fsceiido,  a  line  of  unbroken  continuity, 
low,  then,  can  you  draw  a  complete  dividing  line  separating 
fMlucers  from  non-producers?  Surely  not  at  digging  the  earth, 
3r  even  at  manual  labor.  Tr^*  lis  you  will,  I  fail  to  see  where  a 
Jvidiug  line  comes,  save  only  between  the  dead  and  the  living. 
f,  for  instance,  you  admit  the  school-teacher,  the  actor,  the  musi- 
,the  jMuntar,  the  confectioner,  or  the  milliner,  as  laborers, 
should  you  omit  the  friend,  the  husband,  the  child  ?  For 
ba«ie  of  tho  classiflcation  of  the  first  is  the  satisfaction  of 
lumnn  dcsin*!*.  Thi*  latter  class  likewise  satisfy  human  ileslres !  * 
Again,  if  we  attempt  to  draw  a  line  separating  capitalists  from 
labon.*rs,  we  are  met  with  the  same  difficulty.  For,  as  capital  is 
be  mother  of  labor,  every  laborer  must  of  necessity  be  a  capital- 
and  from  the  man  who  possesses  simply  physical  health, 
sngth.and  reasoning  faculties,  with  clothes  enough  to  cover 
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him,  Tve  rise  by  insensible  grailatioiis,  by  aii  unbroken  line,  tol 
uiilUoaaire  who  coutrols  thousuuds  of  men. 

A  characteristic  of  on©  class  of  economists  is  their  fierce  de- 
nunciation of  the  profit  syetom.    "Profit,"  they  say,  "ia  robbery^ 
They  contend  that  if  a  manufacturer  supply  the  machinery  fa 
the  manufacture  of  commodities,  an  amount  set  apart  sufficient 
replace  the  machinery  when  it  shall  have  worn  out,  and  no  mor 
is  a  just  return  for  its  use,  and  all  over  and  above  this  is  thef 
Now,  the  question  at  once  arises.  What  does  the  laborer  do  mol! 
than  the  machine,  that  he  should  expect  more  than  the  equivaloU 
for  the  quantity  of  brain-matter,  nerve-tissue,  and  muscle  o^ 
pended  by  him  in  his  labor?    lu  other  words,  if  ho  bo  allowc 
sufficient  food,  clothing,  and  shelter  to  maintain  him  in  a  hoaltli; 
condition  so  long  as  ho  gives  his  entire  labor  time,  is  not  justlq 
satisfied  ?    Ts  not  this  a  quid  pro  quo  9    Wliy  should  one  class 
labor  bo  allowed  a  larger  return  for  its  produce  than  anothe 
even  though  this  be  made  of  brass  and  iron  and  steel  iostfiad  < 
blood  and  bone  and  brains?    Still  further,  if  tho  producer  is 
receive  the  full  reward  of  his  labor,  why  should  not  the  uiuchii 
that  profluces  ten  times  the  quantity  that  the  laborer  produces  re- 
ceive teu  times  the  reward  ?    Setting  out  with  tho  term  '*  labarjj 
as  "tliat  which  produces  wealth,"  a  term  that  likewise  defines 
function  of  machinery,  you  will  see  the  results  to  which  we  ow 
reasonably  drawn.    You  will  understand   that  your  oconomli 
does  not  claim  that  the  question  of  affection  or  of  moral  oblig 
tiou  should  interfere  with  tho  logical  conclusiuns  at  which 
arrives.    The  grand  science  of  economics  does  not  recognize  bt 
man  sympathies. 

If  we  distinguish  between  labor  and  machinery  by  del' 
former  as  human  exertion  applied  to  production,  we  gaiii  .. 
since  political  economy  gives  no  reason  why  a  difference  ; 
be  maile  in  the  treutmont  of  the  two.  The  distinction  ordil 
[jbserved  is  to  make  labor  the  grand  motive  power  of  prodx 
dd  machinery  the  mere  agency  for  rendering  labor  more  pio^ 
'ductive.  This  is  not  a  clear  nor  a  just  distinction.  For  tlie  prin- 
cipal function  of  machinery  is  to  dispha'  tlie  laborer  rather  t^a» 
to  make  his  labor  more  productive. 

Take  an  illustration  or  two.    The  man  wliu,  lu  pl.nt.-  of 
a  rough  kuifo  to  cut  down  the  branches  of  trees,  invonttnl  a  mj 
made  something  which  caused  his  labor  to  be  more  productive 
i.  o.,  a  given  quantity  of  the  same  kind  of  his  enorgj'  f" 
larger  usofnl  results  than  before.     So  the  invention  of  tii 
enabling  him  to  sharpen  hie  saw,  ma<le  his  labor  still  furthc 
ductivo  than  if  ho  had  to  use  a  blunt  one.    T<^'^^  ...>....  ;.,n. 
this  particular  function  of  making  laboi^th^. 
— more  productive. 
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Now,  take  the  case  of  machinery.   In  place  of  the  old-fashioned 
Tjrells,  with  the  bucket  and  rope — the  primitive  method  of  draw- 
ing water — you  have  the  pumps,  boilers,  steam  engines,  and  reser- 
voirs of  a  moderu  water-works.    Similarly,  instead  of  the  ancient 
I     style  of  propelling  boats  by  moans  of  oars  and  paddles,  you  have 
^^he  modem  steam  vessels.    To  say  that  machinery  in  these  and 
"endless  other  examples  is  "that  which  renders  labor  more  pro-  ^J 
ductive  or  more  efficient"  is  mere  folly.    Hximan  labor  is  here  ^| 
tetrfto//Y/  displaced,  and  the  principal  human  exertion  employed  is  ^B 
"that  of  a  totally  diffei-ent  nature,  being  transferred  from  the  mus-  ^B 
cle  to  the  mind.    Instead  of  ten,  twenty,  forty,  or  a  limitless  nnm-       1 
her  of  human  arniH  pulling  on  as  many  oars,  you  have  one  or  two 
Lcmidoyed  in  watching  indicators,  water  gauges,  and  other  similar  ^j 
Hcoutrivanoes.    And  the  principal  manual  exertion  is  that  required  ^| 
"in  turning  a  valve.    Even  in  the  case  of  tiring  boilers,  the  recent  ^*. 
.invontionH  in  fuel  tend  to  abolish  human  exertion.    The  tend-         ! 
&ncy  of  human  ingenuity  in  the  field  of  production  is  to  wholly         \ 
land  totally  dbolisk  human  labor.    Machinery,  therefore,  becomes         | 
Iqualitatively  the  equivalent  of  labor,  inasmuch  as  it  su[)ersede3 
pt — does  what  men's  muscles  do,  only  more  economically  and  effi- 
jciently.    Speaking  logically,  we  have  no  grounds  for  making  any 
idistinction  in  economics  between  labor  and  that  which  possesses 
[precisely  similar  functions,  viz.,  machinery.    And  so  long  as  this 
lis  the  case  we  have  no  reason,  from  an  economical  standpoint,  to 
[observe  the  slightest  difference  in  our  treatment  of  the  results  of 
each.    In  a  division  of  the  proceeds  of  capital  and  labor,  dividing 
them  in  the  ratio  of  the  amount  contributed  by  each,  how  small  u 
flhare  belongs  equitably  to  labor,  and  how  large  an  amount  to 
machinery,,  a  moment's  thought  will  make  clear. 

I       Adam  Smith  statetl   that   in  his  time  ton  men  could  make  ^^ 
4^,000  needles  per  day.    This  was  prior  to  the  invention  of  the 
needle  machine.    This  machine  Karl  Marx  mentions  as  making 
345,000  per  day  of  eleven  hours,  and  that  "one  woman  or  girl 
BUperiatended  four  such  machines,  which  produced  near  upon 
000,000  needles  in  a  day  and  upward  of  3,000,000  in  a  week."    It 
would  be  absurd  to  si)cak  of  this  machinery  making  labor  more 
productive.     It  has  entirely  displaced  it,  and  the  only  human 
exertion  required  is  that  of  the  girl's  superintondeuce,  which  is 
of  a  vastly  different  character  from  that  of  the  men  who  made 
Docdles  by  hand,  and  is  really  of  a  lower  order  of  skill  and  in-  ^1 
^H  telligence.    Dividing  the  gross  products  in  ratio  of  the  two  factors  ^^ 
H  employed,  we  tind  that  one  girl  and  four  machines  are  the  wiuivalent 
^■to  twelve  and  a  half  men.    If  we  allow  the  girl's  labor  as  equal 
^u^luilf  a  man's,  wo  have  four  needle  machines  equal  to  twelve  ^^ 
^^^Bd«  or  one  machine  equal  to  three  men.    It  is  imnecessary  to^^H 
miilUplj  examples.    The  tendency  in  mechanical  inventions  is  to  ^*i 
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totally  displace  labor,  both  manual  and  mental.    Each  imf 
ment  in  machinery  tonds  to  make  it  more  and  more  automatic, 
self-governing,  and  the  least  intelligent  persou  is  usually  found 
capable  of  running  some  kind  of  machinery. 

The  socialist  admits  that  the  vast  production  of  wealth  whiti 
has  characterized  the  past  century  id  due  to  luLor-saving 
chinery.    But  he  claims  that  this  machinery  is  in  itself  the  produ^ 
of  labor,  which  it  unquestionably  is.    He  argues,  however, 
the  iuventt^r  has  no  rig-ht  to  the  exclusive  enjoyment  of  his  id^a 

If  inventions  were  the  creation  of  all  the  members  of  a  sixiiet 
equally,  each  would  be  entitled  to  his  share  of  the  product  oquallj 
and  our  economist  would  be  right.    But  such  is  not   the 
Supposing  in  a  community  a  number  of  mou  aro  engaged  in 
weaving  a  certain  kind  of  fabric  by  hand.    After  a  time,  by  care- 
ful thought,  study,  and  years  of  experimenting  during  hia  even 
ings,  one  of  them  succeeds  in  constructing  a  machine  capable 
weaving  in  a  day  as  much  of  the  fabric  as  ten  men  can  do  in  t) 
same  time;   and,  supposing   the  amoimt  of    manual   power 
operate  this  matihiue  is  the  exact  amount  expended  by  one  man  : 
his  ordinary  day's  task,  theu  this  man  and  his  machine  perfor 
the  work  of  ten  men  in  an  equal  time,  and  if  he  only  work  it 
hour  he  has  produced  what  previously  occupied  him  one  daj 
He  may  therefore  work  one  hour  per  day  and  get  the  same  retu 
as  befure,  or  by  working  one  day  get  the  proiiuce  of  ton  me 
Supposing  he  offers  to  one  of  the  other  men  the  privilege  of  wor| 
ing  this  machine  in  Jiis  placo,  which  rerjuires  no  grealor  ■ 
turo  of  labor  on  this  man's  part  than  the  work  he  is  ent 
and  the  man  accepts.    The  inventor  of  the  machine  may  offer  hii 
the  produce  of  two  days'  la]>or  as  on  incentive  to  accept  emplo 
ment  from  him.    The  inventor  then  becomes  a  capitalist,  an 
ployor,  and  gets  his  ten  days'  produce,  paying  his  emjdoye 
days,  and  retaining  eight  himself,  for  which  he  himself  does  i 
ing,    Prfictioally  his  work  has  ceased  after  iuveutiug,  desij 
and  constructing  the  machine.    Is  it  an  act  of  injustice  for  him  i 
claim  the  product  of  the  machine  which  is  his  invention  ? 
if  he  build  one  machine  and  employ  one  man,  may  he  not  bail 
two  and  employ  tw»j  men,  and  carry  this  on  until  his  maohiaM 
supply  the  entire  demand  ?    And  may  he  not  transfer  his  int 
or  part  of  an  interest,  to  anotlicr,  and  another,  until  yon  bave  I 
number  of  idle  men  living  off  the  produce  of  the  hibi  i 
_chiues  and  empluyees';'    There  is  in  this  nothing  unj 

^mimioal  stiiudpoint,  for  this  man  has  taken  nothing  whic-h  di 
5ot  originate  with  hirn. 

But,  siiys  the  reformer,  were  it  not  for  the  protection  offo 
tho  inventor  by  society,  the  priWlego  he  artificially  enjoys,! 
employees  would  build  their  own  machines  and  each  man 
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This,  however,  does  not  necessarily  follow,  for  it 
.  each  mnn  would  hare  both  the  ability  and  willing- 
to  construct  a  macbiue.  But  suppose  they  did,  would  this  bo 
.  ?  Is  it  any  the  less  robbery  for  a  man  to  steal  another's 
brain  produce — ideas — than  to  «teal  the  products  of  bia  baiuls^ 
commodities  ?  Would  the  infringer  not  }jo  obtaining  something 
which  hu  did  not  produce  ?  If  justice  consists  in  giving  to  eacli 
man  the  product  of  his  labor,  and  robbery  consists  in  a  man  tak- 
ing thftt  which  nnothor  produces,  would  those  who  copied  the  in- 
ventor's machine  be  any  the  less  robbers  ? 

If  we  are  to  accept  the  basis  laid  down  by  economists  by 
which  "  rights"  are  determined,  I  do  not  see  huw  you  can  escape 
from  the  system  known  as  profits.    You  say  this  system  is  de- 
grading and  unjust.     Granted.     But,  on  the  groundu   thiit  Mr. 
George  and  others  have  selected  for  determining  what  is  right 
and  what  Avrong,  I  can  not  see  any  escape  from  the  "right"  of 
profits.    You  may  say  it  is  inexpedient  for  society  to  continue  it. 
what  is  a  different  matter  entirely,  and  it  may  be  for  the  welfare 
Bf  society  to  abolish  profit,  rent,  an <1  intorest.    But,  in  the  light 
of  the  *'  science  of  selfishness,"  there  is  nothing  which  shows  it  to 
be  unjust,  or  those  accepting  such  return  as  being  rubbers. 

I  have  endeavored  to  select  at  random  a  few  of  the  fallacies 
underlying  many,  if  not  all,  of  the  modem  schools  of  reform,  that 
ch  that  tlie  road  to  social  blLis  is  by  the  science  of  economics. 
ly  contention  is  that  much  of  the  present  evils  which  afllict 
[»ciety  is  due  to  too  great  a  prevalence  of  Nature*s  laws,  and  to 
little  practice  of  tlio  moral  law.  So  long  as  reformers  en- 
eavor  to  work  out  their  respective  systuina  by  an  ap]>eal  to  the 
^•called  science  of  political  economy,  and  persistently  ignoi*e  tho 
loral  phase  of  the  question,  so  long  must  society  wait  in  vain  for 
ihe  realization  of  it<9  dreams.     The  final  teaching  of  economics 

Konld   6h()W  tliat  it  is   far  more  conducive  to  national  wealth 
id  prosperity  to  stimulate  the  production  of  machinery  than  of 
men! 

This  grand  science  of  economy  has  surely  had  a  wonderful 
_effect.  It  has  cheapened  commodities  aud  cheapened  men,  and 
ton  are  now  choajier  than  tho  commodities  I  Since  it  has  detcr- 
lino*J  to  work  the  problem  of  society  out  on  this  basis  of  tho 
pvftt  of  supply  and  demand,  and  has  taught  man  to  buy  in  the 
iioape^l  and  sell  in  the  dearest  markets,  it  has  brought  humanity 
slf  to  the  same  basis,  and  men  find  themselves  immeshed  in  a 
w»b  of  ihuir  own  weaving.  The  law  of  .supjily  and  demand  now 
goTerns  them,  and  men  are  bought  and  sold  like  the  commodities 
itenutelves. 

«,  then,  no  solution  to  the  great  social  problem  of  pover- 
uothing  bo  doao  to  save  humanity  from  itself  ?    ''  It  is 
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all  very  well  to  criticise  tlie  scliemes  of  others/'  may  be 
have  you  anything  better  to  offer  ?" 

I  confess  I  liave  no  particular  scheme  of  reform  t-o  offer,  no 
any  patent  method  by  which  society  can  lift  itself  up  by  its  boo^ 
straits;  but,  in  my  humble  judgment, most  of  the  modem  refor 
ers  are  overlooking  the  one  thing  which  is  really  the  jmrent 
much  of  the  misery  they  desire  to  exterminate.    And  Uiat  cuusie  : 
the  parents  themselves.   Qo  into  the  slums  and  alleys  where  moa 
of  this  poverty  and  misery  abound,  and  you  find  them  teeming' 
with  children — ragged,  half-starvod,  huugry-eyed,  semi-disea^ 
children.    What  is  the  use  of  dredging  a  pool  if,  for  every  buclc^ 
of  dirt  you  take  out,  another  dumps  in  a  wa^ondoad  ?    Why, 
that  part  of  society  to  which  this  state  of  existence  is  commc 
did  not  make  themselves  so  cheap,  they  need  be  in  no  such  oonti 
tiou.    When  there  is  a  superabundant  crop  of  applns,  you 
find  the  orchard  strewn  with  them,  rotting  from  neglect.     Tl] 
best  are  taken,  and  the  poor  ones  are  trodden  under  foot, 
rhen  these  bountiful  harvests   of  children  continue  with  sac 
Kasperating  regularity,  you  may  expect  to  see  the  worst  part  > 
huraauity  ca«t  out  and  trodden  under  foot,  literally  left  to  ri>ti 
useless,  bo  long  as  society  is  as  it  is.    Why  should  men 
thomselvos  so  cheap  ?     If  over  the  doctrine  of  "  r(?3trictioa1 
needed  enforcement,  if  ever  there  was  a  field  where  it^  nsmlti 
would  be  productive  of  good,  it  is  here,  by  restricting  tho  suppl; 
and  so  enhancing  the  prices  of  men. 

Involuntary  pauperism    and    its    attending    evils  will   ce 
wheuever  the  demand  for  men  runs  ahead  of  the  supply. 

I  am  not  preaching  Malthusianism  aa  it  ifi  generally  undoj 
stood.    It  is  local  over-populaiion  and  its  accompany ' 
ageability  of  which  I  speak.    I  have  no  doubt  that  . 
Ijroperly  tilled  and  worked,  will  supply  humanity  with  br 
lough  and  to  spare.     But  that  will  Uiko  many  generations 
ccomplish.    I  am  simply  looking  at  things  as  they  are,  no  mattt! 
how  they  came  to  be  so.    I  can  see  that  so  long  as  human  beii 

rare  brought  into  society  at  the  present  rate,  and  in  the  cou« 
we  are  in,  economics  is  not  going  to  save  them.    One  of  thoi 
hopeful  siguB  in  the  spread  of  education  is,  that  oach  cl 
rises  to  a  higher  scale  of  knowledge  lowers  tli©  percentage  1 
birth-rate.    Where  would  your  capitalists  be  with  an  ortr 
limited  supply  of  labor  ?    Given  an  exclusive  comm"  fl 

lionaires,  and  what  avail  will   bo  their  millions?     ...... 
poverty  are  simply  relative  conditions.    Your  millionaire  ti 
only  ^  there  happens  to  be  a  herd  of  men  cxtromolj  1 

ous  >'    ^        ig  what  lie  possesfies.    And  a  man  belieTes 
poor  if  ho  does  not  posHusn  those  desirable  thingfi,  ovcu  thoog 
be  have  enou^  to  eat  and  drink  and  wear.     One  genarst 
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Otild  suffice  to  settle  this  nnti-pnverty  qnostion  conI<l  you  but 

ti&xninor  ibis  fact  into  men's  minds.     I  have  oft-en  wontlLTed  how 

acfn  reconciled  the  idea  of  a  divine  and  all-wise  Providence  with 

that  j*tartlinyr  phenr>rnenon — viz.,  the  prolificness  of  the  ignorant 

ftnd  the  sterility  of  the  wise. 

Thcro  arc  two  pleus  which  reformers  urge  in  justification  of 
Ihoir  claims:  the  one,  what  they  call  "natural"  justice,  founded 
jpou  the  imaginary  "  natural  rights"  the<iry;  the  other,  expedi- 
ency. 

Prof.  Huxley,  in  one  of  his  series  of  vigorous  articles  pub- 
lished in  the  Nineteenth  Century  Magazine  recently,  and  to  which 
I  refer  you,  has  exposed  at  length  the  utt^r  baselessness  of  the 
r theory  of  "natural  rights."    It  was  this  doctrine  that  had  most 
[eignificanc*,  and  became  most  famous  prior  to  and  during  the 
ftt  French  Revolution  through  the  writings  and  teachings  of 
seau  and  other  French  economists.    It  hud  been  evidently 
lbom>wtMl  from  the  English  philosophers  by  Rousseau,  and  from 
I  the  Romans  by  tlioui.    It  forms  the  basis  in  Progress  and  Poverty 
[for  the  justification  of  Mr.  Gwrge's  remedy  for  poverty. 

80  far  as  rights  go,  the  rights  we  prize  so  dearly  are,  in  fact, 
[artificial  rights,  fjo^  ixoiural — man-matle,  granted  and  secured  by 
jeociety.    The  natural  condition  is  *-lavei'j'.    The  civilized,  the  arti- 
ficial, is  freedom;  and  the  curses  that  still  hang  over  society,  , 
[checking  ptt)gress,  aif!  the  presence  of  "natui*al  "  feelings  and  in- 
'  fitincts  with  which  man  is  still  endowed.    The  limit  of  freedom 
will  be  approached  the  further  man  gets  away  from  his  "  natural 
state." 

The  question  of  expediency  is  a  difBcult  one  to  determine.  All 
iftocial  changes,  arbitrarily  arranged,  work  misfortune  to  some, 
land  these  would  question  the  "expediency"  of  the  change  with 
[purfect  propriety.  The  "greatest  good  of  the  greatest  number" 
BJfrAn  extremely  rough  method  to  determine  "expediency,"  for 
r^ere  would  be  coercion  of  the  smaller  number. 

On  what  grounds,  then,  are  social  problems  to  be  answered  ? 
"Natural  rights"  being  mythical/'oxpediency"  being  often  in- 
I  determinable,  is  there  no  ground  upon  which  to  decide  what  is 
beflt  ?  I  think  so.  The  attractive  force  that  has  drawn  so  many 
of  us  t'l  study  tln^se  social  questions — that,  in  fact,  led  the  authors 
of  tlie  various  s<.tbemes  enumerated  to  devise  them — is  human 
1  affection.  I  believe  that  the  groutid,  and  the  only  one,  upon 
1  manent  resnlts  and  the  best  can  be  built  will  be  on 


The  remedies  prescribed  for  poverty,  by  both  anarchists  and 
''  *      ire  based  upon  the  assumption  that  under  certain  con- 
.  men  will  act  alike,  a  fallacy  that  scarcely  neods  expos- 
ing.   Under  socialism  it  is  supposed  that  the  state  administration  j 
Toc  tux. — \h 
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will  be  honestly  carried  out,  that  wich  and  ©very  man  will  do  hi 
duty,  that  there  will  bo  uo"coinbinoK"  on  the  part  of  overeeor 
and  administrators  to  turn  the  means  of  prwluction  to  l^eir  u^ 
use  and  defraud   the  masses.     For  it  is  very  certain  that 
socialism  administered  or  superintended  by  such  a  class  of  me 
as  that  which  recently  met  at  Minneapolis  to  nominate  iheir'm^ 
or  the  class  that  usually  control  the  machinery  of  government 
this  "  free  '*  country,  would  not  only  fail  in  its  purpose,  hut  resn] 
in  civil  war,  or  the  conditions  of  life  would  be  worse  thaa  hw- 
manity  has  ever  experienced. 

Similarly,  philosophical  anarchism  and  the  doctrine  of  non-ii 
^frftsiou  must  fall  short  of  its  purpose  unless  all  men  confine  ther 
elves  to  their  own  busings,  and   do   not  interfere  with  tht^i| 
neighbors.    But  tho  presence  of  a  handful  of  men  in  an  anarcl 
iatic  community,  who  determined  to  live  by  plunder^  would  soffic 
to  destroy  either  anarchism  or  the  community. 

Anarchy  reminds  one  of  a  certain  Chinese  puxzle,  tlio  solutic 
of  which  depended  upon  p^etting  a  number  of  different-shaj 
blocks  together  and  dropping  them  at  the  same  instant,  so  tha 
they  fell  exactly  into  their  respective  places.    If  one  happened 
fall  slightly  out  of  place,  it  upset   tho  entire  number.     Phik 
sophiiial  anarchy  can  only  exist  when  all  men  have  attained  tb 
condition  where  each  fits  his  place  and  is  content  to  remain  in  \\\ 

I  contend  that  no  science  of  economics  will  elevate  suoiety 
the  condition  its  advocates  believe,  unaccompanieil  by  a  systom  ' 
ethics.    It  is  more  a  question  of  every  man  doing  right,  fulfiUiag' 
obligations,  guiding  his  conduct  by  some  standard,  than  itisi 
tho  nationalization  of  land  or  the  abolition  of  privilege.    Whe 
every  one  is  governed  by  his  noblest  impulses,  in  place  of ; 
instincts,  poverty  and  misery  will  begin  to  disappear.    Then 
so-called  science  of  economics  will  be  rewritten,  and  a  new  hasii 
of  hnman  ot^tion  accepted.    And,  without  this,  no  reform  syst 
will  accomplish  the  purpose  of  its  author. 


'*  WnETfTdt  it  b  pos^ble,"  lAld  Prof.  Max  Mollt^r,  at  the  Tnternfttlonal  i 
OoDgTMa,  *' to  acconnt  for  the  origin  of  languages,  or  rattier  of  human  iitMck 
in  g«Qor&l,  is  a  queaUon  which  sohnlarA  osobi^w,  b«oauf>e  It  is  odo  Iq  b«  iu>4)k<i 
hy  plillo^[jher-4  rattit^r  than  hj  slailenta  of  luignago-  I  must  confew,  Uie  dc(|*<T 
we  doWe  tho  further  the  solution  of  the  problem  %Gem*  to  recodo  ff  ftk«yi 

iiDii  wo  may  hew,  too,  learn  the  old  lesson  that  mir  mind  wn«  not  ^.Mtp 

be(,nQulQ^.  Wc  know  the  boglnningrs  of  nothing  in  Ihi.s  world,  and  th«  problfn 
of  tht>  orljfiD  or  taog^uges  which  in  hut  anuthvr  uumu  fur  the  origin  of  tlircpT.i 
orAd«9  oar  comproheDslon  laito  as  mnoh  oa  that  of  the  urit^u  of  our  ; 
of  Iho  llfo  (ipon  It,  or  tho  origin  of  apaoo  and  tltno,  vhelWr  without  or  n  ir:>: 
Riitory  ran  dig  V(>r7  d«»p,  Imt,  liku  the  ihiifta  of  our  udn«^  U  b  aJw^j*  sr 
bof(iro  U  hM  reju^hod  tJio  very  lowest  atniBm,^' 
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THE  EVOLUTION  OF  THE  ALPHABET. 
Ut  m.  g.  valbebt. 

STUDENTS  of  considerable  merit  havo  published  solid  and 
important  studies  on  the  writings  of  the  Oriental  world  and 
[tho  alphabet.    Their  work  ia  now  8upj>l(tmt'ntcd  by  the  Histoire 
itle  l'fx>ritHr€  dans  Vantiqtiit^f  of  M.  Philii)pe  Berger  (Paris,  1891), 
tin  which  the  attempt  is  made  to  give  a  comprehensive  view  of 
[the  whole  BubJGC't.    M.  Bergpr  has  long  been  a  careful  student  of 
ISeniitic  litnt^iuiges  and  religions,  and  is  engaged  in  the  editorial 
1  work  of  the  Corpus  Inscriplionum  Semiticarurn.    He  is  habitu- 
lally  careful  in  investigation,  attentive  to  the  facts  alone,  and  is 
[scrupulous  to  distinguish  between  what  is  proved   and  what  ia 
»nly  half  proved  or  has  only  begun  to  be  proved.    While  he  gives 
the  highest  credit  for  the  introduction  of  the  alphabet  to  the  ^J 
Phtrniniana,  he  goes  beyond  them  to  tho  origin  of  writing  in  the  ^H 
primitivt"  and  crude  proceasea  to  which  thinking  or  almost  think-       ' 
iag   beings  resorted  iu  order  to  represent  their  mental  concep- 
itions  by  material  and  visible  signs.    Ho  speaks  of  tho  notched  I 
sticks  used  by  the  Scythians  and  the  Germans  for  correspondence 
I  and  divining ;  of  the  wampum  of  the  Iroquois — belts  or  necklaces 
|of  shollSj  the  combinations  of  which  formed  geometrical  figures, 
land  which  somptimes  included  as  many  as  seven  thousand  pieces; 
of  the  (jnijrpns  of  the  Peruvians — collections  of  woolen  cords  of 
[different  colors, in  which  knots  were  tied  at  diiferent  distances.] 
I  Each  color,  and  every  peculiarity  in  the  form  of  the  knots,  had  \ 
its  moaning.    The  Peruvians  had  employed  another  method  be- | 
foro  inventing  the  quippos,    "It  is  curious/*  wrote  the  Spanish 
I  Jesuit  Acosta,  in  the  sixteenth  century, "  to  see  decrepit  old  men 
{learning  the  Paier  I^osfer  with  one  round  of  pebbles,  the  Ave 
^  Maria  with  another,  and  tho  Credo  with  a  third,  and  to  know! 
that  that  stone  means  '  conceived  of  the  Holy  Ghost/  and  that 
other  •  suffered  under  Pontius  Pilate ';  and  then,  when  they  make 
u  mistake,  taking  them  up  again,  looking  only  at  tho  pebbles.'*; 
The  iro<|Uoi8  made  as  good  use  of  their  wampum.    The  shells 
\  stood  to  them  for  ideas  and  phrases.   Their  messengers  could  con-  { 
vey  with  tho  tiid  of  wampum  entire  speoches,  which  they  would 
recite  w<trd  for  word  on  reaching  their  destination.    But  these, 
as  M.  Bergor  remarks,  are  not  writing,  but  mnemonic  expedients, 
m*'         ■■>- which  an  artificial  memory  was  created.    "Wo  do  not' 
w;  ij  we  tie  aknot  in  our  handkerchief  tokcop  from  forget-| 

I  ting  anything. 

;<h  to  writing  ia  pictography,  or  the  art  of  ex- 
s  what  the  mind  sees  or  believes  it  sees.    Mun 
poch  already  practiced  this  art.    We  pc 
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bonos   and  reinrleor  horns   decorated  with  designs   and  sculpt 
ures,  which  sometunes   ropresented  veritable  scenes.    These  dfl 
signs,  besides  being  mnenionic  aids,  are  capable  of  tranRmiltiuj 
thought,  as  well  as  of  preserving  it.    The  day  tliat  those  pictur 
were  changed  into  recitals,  man  was  ready  to  write.     A  scene  enj 
graved  on  a  rock  at  Skebbevall,  in  Sweden,  helps  us  to  witness  j 
landing  of  adventurers  and  their  establishment  in  the  count 
Besida  scenes  of  pursuit  and  piracy,  are  fiJes  of  boats  which 
can  count,  with  the  braves  aboard  of  them.    Disks  and  groups 
points  above  the  scene  indicate  the  time  of  the  year  or  of  the  mool| 
•when  it  took  place.    Here  the  design  is  only  in  outline.    Most  ( 
the  boats  are  represented  by  two  concentric  curved  linos, diversi'^ 
fiod  with  slight  jiarallel  strokes  representing  the  braves.     I^roi; 
this  time  the  figure,  abridged  and  truncated,  is  transformed  int 
a  sign,  and  that  is  a  mark  of  writing.    Man  after  this  manifest* 
that  x>owor  of  abstraction  which  is  his  privilege, and  which  cou^J 
sists  iu  holding  to  that  which  is  essential  iu  things,  and  suppress 
ing  the  rest.    Man  is,  perhaps,  the  coxisin  of  the  monkey ;  but 
chimpanzee  will  never  be  anything  but  a  novice  in  ab^tractiox 
and  that  is  why  he  will  never  take  it  into  his  head  to  speak  or 
write. 

Writing,  as  M.  Bergor  says,  is  the  art  of  fixing  speech  by  con- 
ventional sigus,  traced  with  the  hand,  which  are  called  charac- 
ters. These  characters  may  represent  ideas  or  spoken 
That  writing  which  aims  to  represent  ideas  directly  is 
ideographic,  and  the  characters  it  employs  are  figurative, 
hieroglyphics  are  shortened  images  in  which  wo  can  rec 
without  too  much  effort,  the  sun,  the  moon,  a  mountain,  a  i 
a  tlowor,  a  shoe,  or  a  mirror.    Tbcn  we  deal  with  nl  "dc 

have  recourse  to  symboU.  A  man  kneeling,  with  1 si 

ooii\'6ys  the  idea  of  adoration;  a  hanging  lamp,  that  of  night; 
an  open  eye  signifies  vigilance  and  knowledge ;  an  ostrich  feAtlifir 
gives  the  idea  of  justice,  because  the  wing  foathers  of  that  l)(rd 
are  all  equal.  The  character  of  phonetic  writing,  on  tho  con- 
trary, represent,  not  objects  but  the  sounds  composing  th-- 
that  stand  for  those  objects ;  and  tho  writing  is  cu]Ji.'d  syl 
alphabetical  accordingly  as  the  characters  express  comjdox  arsicB 
lations  or  simple  sounds,  syllables  or  letters. 

This  distinction  between  the  two  methods  is  only  theoreticaU] 
correct.     In  reality  nearly  all  systf ma  of  writing  have,  by  a  cur 
ouB  fatality,  sooner  or  later  come  to  syllabism.    This  occurr 
tho  five  great  ideographic  systems  of  the  ancient  world — tho  I 
nese,  the  cuneiform  writing  of  AHsyri. 
Egyptian  hieroglyphics.   Egypt  did  n-         ,     .  .   .,  :^, 
analysis  of  tho  clomenis  of  speech  still  forthur,  and^  having  < 
gogod  the  syllable,  then  disengaged  the  Ivttor ;  and  from  th«f 


I 

I 

I 


4 


THE  EVOLUTION   OF  THE  ALPHABET.  245 

l^msty,  or  thrt»e  or  four  Ihoupuiul  years  before  tho  Christian 
era,  the  inhabitants  of  the  valley  of  the  Nile  had  twenty-two 
different  articulations,  and  used  one  or  more  alphabetical  signs 
for  each  of  them. 

Thd  Egyptians  did  not  employ  these  alphabetical  characters 
to  the  exclusion  of  all  others.    They  also  preserved  some  ideo- 
grams and  a  considcrablo  numl>ev  of  syllabic  si^s,  of  wliich  M.j 
Masporo  gives  the  list  in   his  Histoire  Anoienno.    Thus,  theirl 
■writing  was  one  of  the  most  learned  and  most  perfect,  but  also 
the  most  complicated,  that  could  be  imagined.    The  Phoenicians 
charged  thumsolves  with   the  duty  of  simplifying  it,  and  they 
kept  of  the  immense  quantity  of  signs  only  those  which  corre- 
sponded with  simple  articulations,  or  consonants,  and  obtained 
twenty-two  characters,  which  were  sufficient  to  represent  all  the 
sounds  of  a  language  and  all  their  possible  combiuntiuns.    Somoj 
Orientalists  have  looked  for  the  origin  of  this  alphabet  in  the  cu-l 
neiform  or  Cypriote  writing.   M.  Berger,  discussing  their  theories,! 
hcilda  in  the  end,  with  CharapoUion,  M.de  Ronge,and  M.  Masporo, 
that  the  twenty-two  signs  were  borrowed   from   the   Egyptian , 
writing,  as  it  also  came  by  natural  development  from  the  ancient] 
pietograpbic  writing.    Greece  adopted  these  characters,  but  not 
without  adapting  thoin  to  its  limpid  and  sonorous  language, 
which  could  not  bo  satisfied  with  a  writing  exclusively  composed 
of  consonants ;  and,  after  having  retouched  them,  it  added  a  few 
signs  expressive  of  the  vowels.    It  gratefully  acknowledged  its 
imlebtedness  to  the  Plirenicians.    It  boasted  of  many  things,  but^| 
never  boasted  of  having  invented    the  alphabet.    It  called   the  ^ 
primitive  letters  whence  its  classic  writing  was  evolved,  Phfpni-  ^ 
cian  or  Cadmean  characters,  and  showed  its  appreciation  of  Cad-^| 
mas  by  making  him  a  son-in-law  of  Jupiter.    The  Phwnician  ^^ 
alphabet  spread  gradually  through  Asia  as  well  as  Europe,  sup- 
planting everywhere  the  cuneiform  and  hieroglyphic  characters. 
Only  China  was  the  exception  to  this  rule,  and  shut  its  doors 
ftgain»t  the  alphabet.    It  has  been  discovered  that  even  India,  so 
proud  of  its  chimerical  antiquity,  was  indebted  to  the  Phoenicians ; 
and  that  the  Sanskrit  alphabet  was  not  indigenous,  but  is  derived, 
if  not  directly  from  the  Phoenician,  from  one  of  its  derivative  al- 
p>  'le  Aramaic  alphabet.    "Nothing,"  says  M.  Berger, "is 

BO  ,  ,  jg  as  this  march  of  the  alphabet  to  the  conquest  of  the 
world.  There  is  in  it  something  of  the  irresistible  and  fatal  char- 
acter of  the  great  invrisiona.  In  the  face  of  the  luigrutiouH  of 
peoples  which  periodically  precipitated  the  East  upon  the  West, 
Phwnician  alphabet  went  against  the  cnrrent.  Having  estab- 
jed  itself  in  the  MeJitorranran  basin,  it  ponotrated  to  th*>; 
itorof  Asia  from  three  sides  at  once;  while  it«  derivative,  thi 
'  Tndi&n  alphabet,  occupied  gradually  the  wi  ole  country  south  0; 
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the  Himalayas  and  diverged  into  Thibet,  aud  the  SjTiac  alphabel 
advanced  directly  across  the  central  plateau.    In  the  Noi'th,  again, 
the  Grioco-Italian  alphabet,  after  having  gone  the  round  of  Eu< 
rope,  in  advance  of  modern  travelers,  penetrated  into  the  plain 
of  Siberia.    All  the  alphabets  in  use  on  the  earth  are  derived  fro 
the  twenty-two  letters  of  the  Plioonician  alphabet.    It  would  bi 
hard  to  find  in  the  history  of  discovery  another  example  of  an  ia 
veutiou  that  has  had  so  extraordinary  a  fortune."    This  prodi 
gious  success  is  easily  explained.    The  Phamicians  found  at  tb 
first  stroke  the  formula  for  universal  writing,    Thoy  undersioo- 
that  the  real  purpose  of  the  art  of  writing  was  to  express  the 
sounds  of  speech  by  visible  signs ;  and  those  sounds  being  nearly 
the  samo  tworywhero,  the  same  letters,  slightly  modifUd, 
served  for  writing  all  languages. 

The  love  of  the  human  species  for  the  comidicated  us  stnki 
!y  illustrated  in  the  story  told  by  M.  Berger.  The  simple  como» 
after  it,  and  has  to  wait  its  time  with  enduring  patience.  The 
history  also  shows  how  easily  men  may  dispense  with  real 
while  setting  a  high  store  upon  imagiunry  ones.  The  world  h 
already  grown  old,  and  had  written  for  a  long  time,  when  th 
alphabet  was  invented,  about  1500  b.  c.  Wliy  did  it  hold  durin 
BO  many  centuries  to  complicated  and  laborious  systems  of 
ing  ?  Because  they  wore  better  adapted  to  its  wants.  Wrilin, 
served  in  ancient  times  for  three  jmrposes — for  engraving 
Bcriptions  on  stone,  for  correspondence  with  the  absent,  and  foi 
fixing  the  winged  words  of  the  poet.  Inscriptions  are  of  muc 
less  evident  utility  than  correspondence  and  books;  yet, 
graphic  writing  was  the  only  use  of  which  men  then  felt  the  m 
The  more  monumental  and  decorative  it  was,  the  more  it  pi 
them ;  aud  it  must  be  acknowledged  that  the  hieroglyphica  of 
Egyptians  make  a  better  showing  on  a  wall  than  the  tweuty-tW' 
letters  of  the  Ph<,vuician  alphabet. 

The  art  of  expressing  ideas  by  simple  traitii  was  long  an  oocnli 
science,  the  exclusive  property  of  a  caste,  of  a  sacerdotal  caste, 
a  corporation  of  learned  men  and  clerks.  It  did  uot  mnt*  " 
inscriptions  wore  not  understood  by  the  multitude;  tlji 
had  the  key  to  them  were  charged  with  their  explanation,  afii 
could  give  such  interpretations  of  them  as  suited  their  interW 
There  are,  in  northern  Africa,  a  large  number  of  inscripti 
various  dated,  bume  of  them  being  several  centuries  uld,  and  oi 
quite  recent.  This  writing,  wliich  is  still  partly  in  usf- 
Tnarogs^is  intelligible  only  to  the  initiated,  particular 
women,  wlio  koep  it  its  a  family  secret, 

A  savage,  who  was  shown  his  name  written  in  chai-"  f"'**  tl'^ 
©ould  be  read,  exclaimed  in  aatoniahmenl :  ""VVherofti 
whvro  lit  iny  head  ?   X  see  nothing  there  thatdistiugULbUeA  u^ 
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The  profane  crowd  to  whom  the  initiated  explained  the  meaning 
of  an  inscription  may  havo  been  equally  astonished,  and  would 

•ibute  a  miraculous  virtue  to  the  written  word.  In  the  Edda 
trynnhild  teaches  Sigurd  the  supernatural  power  of  the  runes: 
"Write  the  runes  of  victory  if  you  would  have  victory;  write 
them  on  the  hilt  of  your  sword ;  write  others  on  the  blade,  speak- 
ing Tyr'a  name  twice ;  write  the  runes  of  the  storm  if  you  wish 
to  save  your  ship  amid  the  roaring  of  the  breakers;  write  the 
rones  of  thought  if  you  wish  to  become  wiser  than  others.  Odin 
himself  invented  these  runes." 

It  was  not  in  northern  countries  only  that  men  persuaded 
tiiemselves  that  the  word  signifying  power  was  powerful  by 
nature,  and  the  one  giving  the  idea  of  Qod  was  divine.  It  was 
held  as  an  article  of  faith  in  all  countries  that  a  written  prayer 
had  a  sovereign  efficacy,  and  that  n  curse  engraved  on  stone  had 
infallible  effects.  There  are  few  opigrapbie  texts  among  those 
citad  by  M.  Berger  that  do  not  end  with  a  curse.  It  has  boon  re- 
marked that  nothing  is  rarer  than  a  proclamation  of  police  that 
authurizL's  anything;  not  less  rare  is  an  ancient  inscription  in- 
tended to  bless  any  one. 

If  the  human  race  had  never  employed  writing  except  to  en- 
grave inscriptions  on  stone,  it  would  never  have  nce<led  the  alpha- 
bet.   The  prime  merit  of  writing  on  stone  was  to  be  architectnral, 
Mid  unite  mystery  with  majesty.    But  when  commerce  sought  to 
utilize  the  art  to  facilitate  business  transactions  it  was  necessary 
to  simplify  it,  and  place  the  occult  science  within  reach  of  the 
multitude.    The  object  was  no  louger  to  pi-rpetuate  sentences  and 
memorable  events,  but  to  write  in  the  easiest  way  the  day's 
thoughts,  for  which  posterity  would  not  care.    Paper  and  the 
calamus  were  substituted  for  stone  and  the  chisel-point,  and  the       i 
ctirsiv©  writing  appeared,  which  is  favorable,  as  M.  Berger  ro-  ^| 
marks,  to  idleness  of  the  hand,  inasmuch  as  it  permits  it  to  make  ^\ 
with  a  single  running  lino  what  hud  been  madw  with  many  dis- 
tinct lines,  and  is  conformable  to  the  law  of  the  least  effort.  H 

Of  thesystomsof  writing  derived  from  the  Phcenioian  alphabet  ^ 
the  most  cursive  found  most  favor,  and  made  the  most  rapid 
firogi'ess  abroad.    The  Aramaic  system  held  this  place  in  the  Ori- 
{tal  world,  and  was  accepted  by  all  the  Semitic  peoples.    The 

^itians,  though  not  a  commercial  people,  felt  the  need  of  ou 
easier  way  of  writing  than  by  hieroglyphics  for  the  common  af- 
fairs of  life,  and  formed  a  current  hand  from  the  hieroglyphicp, 
]  which  is  called  the  hieratic.  This  was  further  simplified  between 
llie  tweuty-fir.^t  and  twenty-fifth  dynasties,  and  the  popular  or  H 
demotic  haod  was  invented  for  contracts  and  documents,  for  com-  ^^ 
moo  uee.  But  the  Egyptians  did  not  abandon  their  syllabic  signs 
and  ideograms,  their  homophones  and  polyphones,  and  the  sim- 
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plest  of  their  writings  was  still  complicated.    They  liad  scruple 
against  giving  it  up,  and  were  inculpable  of  sacrificing  tlieir  ti 
ditions  and  the  love  of  the  mysterious  to  the  couvoiiirucos  of  lifoj 
After  it  had  become  the  universal  tool  of  commerce,  writiii| 
put  itself  at  the  service  of  writers  and  po«t&    Yot  literature  did 
without  the  alphabet  for  several  centuries.    The  oral  method  sufJ 
ficed  for  it,  and  verses  and  stories,  in  whatever  dialect  they  wer«J 
comixjsod,  passed  from  mouth  to  mouth.    But  the  discovery,  one 
launched  upon  the  world,  made  a  revolution  in  it.    Si: 
alphabet,  and  all  would  be  changed  in  the  history  of 
race.    Three  great  religions,  which  have  had  a  decisive  iadaencfl 
on  its  destiny,  would  have  beeu  smothered  In  tlieir  cradles  if  th€ 
cursive  writing  hiid  not  served  as  a  vehicle  to  carry  them  to  i 
taut  points,  and  secure  entrance  for  them.    The  Hebrews  wer 
acquainted  with  letters,  and  had  a  current  writing.    Thoy  wor 
destinffd  to  l>e  the  jjt^ople  of  one  book.    The  law  of  the  gos]>i 
must  be  a  written  law.  Mohamme*!  was  to  write,  the  world  wag  i 
be  governed  by  books,  and  these  books  were  t-o  make  the  fortune' 
of  the  alphabet  used  in  writing  them.    The  Latin  Bible,  as  much 
as  the  genius  of  Rome,  carried  the  Latin  alphabet  into  all  wester 
Europe.    The  Greek  liturgy  imposed  the  Bj^zantine  alphabet 
the  Slavic  peoples ;  and  if  all  Africa  ever  learns  to  write  and 
it  will  bo  indebtwl  to  the  Koran  for  its  knowledge  of  '"  '^- 

Translaied  for  The  Popular  Scimce  Mouihhj  fruin  tlv.    ■ 
Deux  Mondes. 
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TO  TIE  A  ROPE  OF  SAND. 

Br  AGNES  L.  CASTER. 

MORE  than  twenty  years  ago  I  was  one  of  a  groat  company  o^ 
children  who  labored  with  wofideu  sjmde  and  pail  on 
beach  at  Long  Branch.     Never  a  corps  of  sappers  and  miner 
worked  more  industriously  or  more  vainly.    A  mighty  force,  ue 
hindered,  or  rather  strengthened,  by  night  and  storm  and  wintt 
worked  behind  ua,  not  merely  leveling  at  a  touch  our  tiny  for 
and  nioun<ls  and  trenches,  but  laughing  at  the  utmost  power  and 
skill  of  wiser  heads  and  stronger  hands.     Like  Old  Age,  iu  th^ 
Norse  fabW,  so  persistant,  so  resistless,  ad^  ances  that  mighty  i 
gineer,  whose  molding  shaped  uur  cuntinont. 

Is  continent-making  at  au  end  ?    Did  you  think,  O  bui1<l.-r 
hotel  and  cottage  and  esplanade,  that  Old  Ocean  had  flurr- 
and  was  under  tx}udH  not  to  invade  the  strip  of  white  sand  whi 
borders  man's  territory  ? 

'Wbou  I  plied  my  tiny  B[>ude  in  tho  Long  Branch  sands,  a  brc 
beach  stretched  below  the  bluff,  while,  above,  a  geueroos  6lH| 
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Ted  wilh  bunch  griiss, extended  U^  the  wide  drive.  To-day  tho 
ve  is  only  broad  enough  for  the  easy  passage  of  two  vehicles, 
»n  the  very  verge  of  a  ragged  bluff.  Along  the  top  of  this  bluff 
'runs  a  railing,  originiUly  intondod  to  define  a  footjath  now  ruintd 
by  the  breaking  of  the  bluff.  It  is  not  now  jiossible  for  any  but 
an  athlete  to  walk  outside  the  rail  from  one  end  of  the  beach  to 
the  other. 

This  is  merely  one  sample  of  the  New  Jersey  beaches.  All  are 
*  cut  up  "  by  every  stonn.  Year  by  year  the  danger  to  property 
from  extensive  floods  is  increasingly  apprehended.  In  September, 
1S8K,  the  uea  overran  almost  the  ontiro  coast  of  New  Jersey,  caus- 
|sng  great  destruction  of  projierty  and  some  peril  to  life.  A  few 
landholders  have  at  last  reached  the  point  of  thinking  that 
'  something  ou^ht  to  be  done." 

In  several  European  countries  the  danger  from  incursions  of 

^the  sea  has  long  been  the  theme  of  history  and  song ;  and  with  this 

fs  joined  the  menace  from  the  sand  dunes  which,  forming  in  many 

places  the  vanguard  of  ocean's  forces,  may  by  man's  industry  be 

^uvei'ted  into  the  guardians  and  ramparts  of  the  coast. 

In  Gennany,  Demnark,  Holland^  Franco,  and  parts  of  Groat 
^ritiiin  those  stories  of  drowned  cities,  of  convents  and  churches 
whorie  bolls  the  waves  are  said  to  t-oU  in  time  of  storm,  are  not  the 
fairy  tales  they  seem  to  us,  but  solid  history,  or  at  worst  credible 
tradition,  the  framework  of  x>oetry  and  unending  romance.    Heine 

BJcgB: 

**  Iq  bright  moon-glances  reat»  the  ae&, 

Tbo  waves'  soft  mnnaDr  fftUing; 
60  heavy  \s  mj  heart  in  me, 
The  ancient  bard  reiulliog— 

*> The  (Uiciont  bard  viho  sadly  telU 
Of  Dittoft  loflt  in  ocean, 
Wliere  twand  of  prajers  and  peal  of  t)el]s 
Ktse  through  the  waves'  commotion. 

"  The  ringing  and  the  prayers,  I  wis, 
A  rail  the  citidA  never ; 
For  that  which  unce  deep-bariod  ia, 
Returns  no  more  forever." 

jovers  of  Hans  Oiristian  Andersen  will  recall  a  pathetic  tale 
>f  Jutland,  ending  in  an  ancient  church  submerged  by  whirling 
*od  from  the  duno8  on  the  shore  of  the  Baltic.  This  vras  no 
wlic  inveniion,  "Near  the  beginning  of  the  last  century  the 
liizi&ii,  wliich  iiad  protected  the  western  coast  of  the  island  of 
SyU,  began  to  roll  to  the  east,  and  the  sea  followed  closely  as  they 
In  1757  the  church  of  Rautum,  a  village  upon  that  island, 
iakeo  down  in  consequence  of  the  advance  of  the  sand- 
Wf  in  1781  these  hills  had  passed  beyond  its  site,  the  waves 
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had  swallowed  up  its  foundations,  and  tho  sea  gained  so  rapidl) 
that,  fifty  years  later,  the  spot  where  they  lay  was  seven  hundrwl 
feet  from  tho  shore.** 

*'  Tlie  most  prominent  geological  landmark  on  the  coast  of  Ha 
land  is  tho  Huia  te  Britton,  Arx-  Britannicoy  a  fortress  buUt  by  1 
:^man8,in  tho  time  of  Caligula,  ou  iho  mainland,  noar  the  mout 
'  the  Rhine.    At  the  close  of  the  seventeenth  century  the  scahfl 
advanced  sixteen  hundred  paces  beyond  it." — Marsh,  lite  Ear 
as  Modified  by  Mav'N  Adion. 

"At  Agger,  near  the  end  of  the  Liimfjord,  in  Jutland.  thtt_ 
coast  was  washed  away,  between  the  years  1815  and  1839,  at 
rate  of  more  than  oijErhtoon  feet  a  year.  .  .  .  Tho  sea  ia  oner 
ing  generally  upon  the  whole  line  of  tho  coast." — Tfiid. 

Facts  like  these  have  driven  the  Governments  of  Denmar| 
Prussia,  Holland,  and  France  to  a  careful  consideration  and  8tu<l; 
of  the  subject;  aud  in  all  these  countries  a  system  of  const  iii 
provement  lias  been  adopted.  Tliis  system  does  not  imply, 
conflict  with  Nature,  but  rather  a  return  to  her  earlier  plan. 

The  sand-hills  on  the  Prussian  coast,  up  to  the  middle  of 
last  century,  were  wooded  to  the  water's  edge.    Old  geographer 
writing  of  the  Netherlands,  mention  vast  forests  reaching  to  tl 
sea.    Of  the  fate  of  a  Prussian  forest  we  have  the  folio  wing  recor 

"  A  great  pine  forest  bound  with  its  roots  the  dune  ^ 
the  heath  uninterruptedly  from  Dantzic  to  Pillau.    King  I : 
William  I  was  once  in  want  of  money.    A  certain  Herr  von  Kor 
promised  to  procure  it  for  him  if  he  could  be  allowed  to  reuio 
something  quite  useless.    Ho  thinned  out  tho  forests  of  Prussii 
which  then,  indeed,  possessed  little  pecuniary  value ;  but  ho  foil 
the  entire  woods  of  tho  Frisoho  Nehruug,  so  far  as  th-     ' 
the  Pnissian  territory.    Tho  financial  operation  was  a  - 
king  had  money;  but,  in  tho  material  effects  which  resulted  fro^ 
it,  the  state  received  irreparable  injury.    The  sea  winds  r  ^ 
tho  bared  hills ;  the  Frische  Haff  is  half  choked  with  s, 
channel  between  Elbing,  the  sea,  and  K<">nigsberg  is  enrian^ 
ami  tho  fisheries  in  the  Half  injured.    The  operation  of  Hi»r 
Korff  brought  the  King  2lKi,000  thalers.     The  state  would  d«j 
willingly  expend  millions  to  restore  the  forests," — Daa  Buck  dA 
I^anzenweiL 

It  is  estimated  that  about  one  million  acres  on  the  Atlantic  i 
Baltic  shores  of  Eui*ope  have  become,  since  the  il 
forests,  a  moving  desert  of  sand  dunes,  rolling  ..: 
the  fertile  soil,  and  rendering  the  land  barren  by  the  ^  »| 

(■!   "   '  ■'  '  ' '■     followiv         "  M-idwurd  roU  ol  tho  dt 

t.  Il  of  the  \  IS  son. 

The  ondojkvor,  thou,  of  these  threatened  couutriefl  has  been 
regain,  by  elow  degroes,  the  protection  of  the  foredta  »o  ruhl 
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lestroyed.  First,  a  breakwater  or  diko  is  constructed — occaaion- 
f  ftlly  a  more  jilank  fence— against  which  tho  sand  from  the  beach 
iK>on  forms  long  rows  of  dunes.  Theso  sand-hills,  usually  the  oue- 
[juies  of  the  land,  being  thus  hindered  from  drifting  inland,  are 
[impressed  into  the  service  of  tho  land,  and  become  its  coast-guard 
lagaiust  tho  xnTading  waves.  The  second  step  is  to  plant  them 
jvith  beach  grass,  or  some  other  sand-loving  plant,  to  bind  the 
Isand  together,  and,  by  tho  succession  of  growth  and  decay,  finally 
form  a  soil. 

J  "Wo  are  accustomed  to  regard  sand  as  utterly  barren,  but  the 

Its  native  to  the  coast  sands  of  Prussia  have  been  enumerated 

by  natnralists,  whose  estimates  vary  from  171  to  ZH  varieties.    Of 

^theso  one  of  tho  most  available  is  tho  AmnfJo  arenaria  (marram), 

which  thrives  only  in  sand  and  in  the  salt  air  of  the  beacb.    This 

in  time  serves  to  prepare  the  soil  for  larger  plants. 

Id  Franco  I00,0(>t)  acres  of  dunes  have  been  reclaimed  by  plant- 
ing. In  that  country  the  maritime  pine  {Pi7iv.s  imtrUimG)  has 
planted  with  great  success.  It  does  not,  however,  thnve 
to  the  sea.  The  ailantus,  a  tree  common  enough  in  our 
&nd,  and  certainly  sufficiently  tenacious  of  life  in  our  streets  and 
Ifielda,  is  a  sand-loving  tree.  I  have  seen  an  abandoned  cellar 
fcboked  with  healthy  ailantus  trees,  and  have  kcowu  them  to 
lepring  up  from  the  root  after  being  cut  down  and  rubbed  with 
Isalt !  It  is  probable,  tlien,  that  if  it  will  grow  on  the  beach  it  will 
Hold  its  own  against  the  ocean  or  any  other  unemj'. 

Finally,  forests,  and  even  vineyards  and  pastures,  cover  the 
ce  once  resigned  to  th«  barren  siind.    "  Every  seed  that  S[irout8 
3s  togethf:r  a  certain  amount  of  sand  by  its  roots,shade.s  alittle 
>und  with  its  loaves,  and  fnrnisheB  food  and  shelter  for  still 
younger  or  smaller  growths.    A  succession  of  a  very  few  favor- 
[nble  soattons  suffices  to  bind  tho  whole  surface  together  with  a 
[vogotable  network,  and  the  power  of  resistance  possessed  by  the 
'dunes  themselves,  and  the  protoction  they  afford  to  the  fields  be- 
hind them,  are  just  in  proportion  to  tho  abundance  and  density  of 
|the  plants  they  support." — Marsh. 

To  return  to  our  own  country :    It  is  said  that  the  dunes  of 

|Michigrtn  thirty  years  ago  were  clothed  with  trees,  whci*o  now  the 

inds  are  coniitantly  shifting,  and  the  lake  beach  changing  with 

lie  action  of  wave  andwind,  while  the  lake  level  grows  lower  year 

by  year.     The  sands  of  Cape  Cod  were  formerly  covered  with 

ch  griiss,  wh(>rtl(dj(«rry  bushes,  and  a  peculiar  species  of  dwarf 

Dr.  Dwight,  iu  his  Travc-Ls,  speaking  of  a  beach  in  Massa- 

ausettfi,  says : 

'  Witliin  tlii  -i  y  of  my  informant  tho  sea  broke  over  the 

Dh  which  v.  Truro  with  Proviucetowu,  and  ewopt  tho 

_bodyo{Haway  fur  some  distance.    The  beach  grass  was  immedi- 
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lately  planted  on  tlie  spot,  in  consequonce  of  which  tho  hoacli 
^ain  raised  toasufHcient  height,and  in  various  places  into  hilt 

At  Sea  Girt,  N.  ,T.,  there  is  a  strip  of  beach  covered  with  cet 
bushes.    Theso  have  raised  a  natural  dike.    The  sand,  blown 
the  beach,  is  caught  by  the  bushes  and  arrested,  forming  n  Ic 
irregular  bank  of  considerable  height.    Tlie  hollows  behind  tb?*^ 
bank,  protected  from  the  surf,  from  the  sea-breeze,  aud  fi*oni 
structive  sand  showers,  could  readily  be  reclaimed,  fertilized,  \ 

le  productive.  For  some  years  clover  has  l>t'on  planted  ji 
ibove  another  part  of  the  beach,  and  has  produced  a  heuvy  crfl 
Those  who,  not  many  years  ago,  first  beheld  with  wonder  beat 
fnl  rose  bushes  and  honeysuckle  vines  springing  from  the  sar 
at  Ocean  Grove,  will  think  little  of  the  difficulty  of  covering  the 
sands  with  vegetation  sufficiently  strong  to  withstand  the  inroftds 
of  tho  cncrowching  sea. 

Thus,  as  the  slight  chain  forged  by  the  swart  elves  secur 
bound  the  savage  wolf  Fenrir,  so  may  his  brother,  JHrmunguud, 
the  great  ocean  monster,  be  bound  by  a  rope  of  sand. 


NICKEL  AND  ITS  USES. 

By  J.  T.  IWNALD,  M.  A. 

CONSIDERABLE  interest  attaches  to  the  metal  nickel  at 
presejit  time,  x>rincipally  for  two  reason:  In  tl 
experiments  recently  made  in  Franco,  England,  and  _\ 
shown  that  steel  alloyed  with  a  small  percentage  of  nickel  fo 
alloy  possessed  of  great  strength  aud  remarkable  reais 
jwers.    In  the  second  place,  tho  past  few  years  have  witn« 
the  discovery  and  initial  development  on  a  large  scale  of  what  J 
^aid  to  be  practically  inexhaustible  de|X)aita  of  nickel  ore  in  wi 
known  as  tho  Sudbury  District,  of  Canada. 
Nickel  may  be  said  to  be  a  modem  metal,  for  its  historj- 
bock  no  further  than  a  century  and  a  half,  although  the  word^ 
much  older.    The  origin  of  the  name  is  curious  and  iotereirtil 
Thw  mMn  working  in  tlie  German  copper  mines  often  came  nj 
an  ore  which,  though  looking  like  copper  ore,  did  not  yield  « 
per  when  smelted.    Such  ore  they  calleii  kupfer-nickel — i,  c,  | 
lin   coj>por — because  they  thought  tho  nickels  or  spirita  of 
mine  wore  deluding  them  with  bad  ore. 

In  1751  the  Swe^Jifth  mineralogist  Cronstedt  discovered  a: 
letal,  w'  '  "  *  "1  --■.:-. 

Ill  impii-  II        I  ,. 

in  kupfur-uiokul,  ho  allowed  it  to  retain  tho  namo  suggoeft 
Iho  old  suporatition  of  the  Oerman  miners^ 
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It  was  many  years  after  tliiri,  liowever,  before  the  metal  was 
Obtained  in  n  state  of  purity  and  its  properties  satisfactorily  de- 
ied»  and  it  was  much  later  still  when  nickel,  in  a  state  of 
aparative  purity,  })ecamo  an  article  of  conimerco;  indoe<l,  tintil 
recently  it  was  hardly  known  in  the  pure  state  outside  of  the 
iboratory.  In  1 804  Riehter  experimented  with  this  metal  and 
bhtained  it  fairly  pure  by  reducing  the  oxide  with  carbon  in  an 
irihcn  crucible.  Almost  seventy  years  later,  Wharton,  of  the 
Camden  Nickel  Works,  Camden,  N.  J.,  who  has  devoted  so  much 
Attention  to  the  metallurgy  of  nickel,  exhibite<l  at  the  Vienna 
Exposition  vessels  of  pure  forged  nickel,  which  he  made  by 
trongly  compressing  the  spongy  mass  obtained  by  reduction  of 
le  oxide.  These  exhibits  at  Vienna,  and  similar  ones  at  Phila- 
elphia  in  1876,  and  at  Paria  in  1878,  received  but  scant  attention 
from  scientific  visitors.  CJIiemiflts  and  metallurgists,  as  a  rule, 
^supposed  they  were  nickel  alloy,  and  were  somewhat  incredulous 
^■rhen  informed  that  the  objecl^s  wore  pure  nickel ;  in  fact,  the 
^ftommercial  production  of  pure  nickel  by  Wharton,  as  evidenced 
Hby  thetie  exhibits,  was  a  genuine  surprise  to  the  metallurgical 
world, 

A  further  advance  in  the  metallurgy  of  nickel  was  made  by 
Fleitmann,  of  Iserlohn,  Westphalia,  in  1879.  He  found  that  the 
porest  nickel  he  could  obtain  on  a  commercial  scale  had  a  brittle- 
ness  which  diil  not  belong  to  the  pure  metal,  and  in  the  course  of 
investigation  he  was  led  to  believe  that  the  brittlenoss  was  caused 
by  occluded  carbonic  oxide.  He  decided  to  attempt  the  removal 
of  this  by  adding  magnesium  in  minute  quantity  to  the  molten 
nickel^  and  was  succesHful  beyond  expectation,  for  the  nickel  thus 
eated  quickly  loses  its  brittleuess. 
Afl  10  the  properties  of  nickel,  it  will  suffice  to  say  that  it  is  a 
liard  silver-white  metal  with  a  steel-gray  tinge ;  it  may  bo  rolled 
ato  thin  plate  or  drawn  iuto  wire ;  it  is  not  readily  oxidized  ;  it 
attracted  by  the  magnet  and  readily  assumes  a  polar  condition* 
Taming  now  to  consider  the  uses  of  this  metal,  we  find  that 
1  in  1825,  in  his  Traits  de  Chimie,  Btate<l  that  nickel  was 
.■loyed  for  any  practical  purpoKe.  This  statement  is  true 
lly  in  reference  to  the  pure  metal ;  for,  just  as  brass  was  known 
used  long  before  zinc  was  isolated,  so  nickel  alloys  were  known 
used  long  bv^fore  Cronstedt's  discovery  of  the  metal.  The  Chi- 
?ap|K.vir  to  have  been  among  theearliest  users  of  nickel  alloys, 
'  as  enrly  a«  1770  it  was  ptunted  out  that  Chinese  p(ickfong—\.  e., 
r1iit«  copper — is  an  alloy  of  copper,  zinc,  and  nickel.  The  begin- 
ning of  the  manufacture  of  these  alloys  in  Europe  is  due  to  a  some- 
what curious  circumstance.  In  the  old  slags  from  disused  copper- 
fmoUing  works  at  Suhl  in  Prussian  Saxony,  and  once  known  as 
Ihu  armory  of  Germany,  white  granules  of  metal  were  found. 
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These  wore  extracted  and  sold  as  SuliUan  nickel  silver,  and  in  If 
Brando  showed  that  these  white  j^anulos  consist  principally  ( 
an  alloy  of  copper  and  nickel,  and  thus  originated  the  manuffi 
ture  of  the  widely  used  nickel  alloys  known  as  nickel  or  G« 
man  silver.  This  German  silver,  so  extensively  used  as  the 
of  electroplate,  is,  as  is  well  known,  an  alloy  of  copper,  zinc, ; 
nickel,  the  proi)ortions  varying  according  to  the  use  to  which  tl 
alloy  is  to  bo  put.  Copper  is  the  principal  ingredient,  and  the 
nickel  varies  according  to  the  color  desired,  for  it  is  this  metal  that 
has  the  property  of  whitening  the  copper.  Sometimes  u  little  iron 
(from  two  to  two  and  a  half  per  cent)  is  added  to  the  ingredi- 
ents named,  with  the  result  of  producing  an  alloy  that  is  whit 
and  harder  than  the  ordinary  composition. 

Doubtless  all  Americans  know  that  nickel  is  used  in  coina 
but  probably  few  are  aware  of  the  extent  to  which  it  is  so  os 

early  a.s  1837  one  Dr.  Feuchtwanger,  of  New  York,  called  i 
tention  to  the  suitability  of  nickel  for  coinage,  and  is  said  to  ha^ 
actually  issued  a  number  of  one-cent  and  three-cent  coins 
of  a  nickel  alloy.    But  the  first  national  issue  of  a  nickel-nllc 
coinage  was  made  by  Switzerland  in  1850,  the  issue  consisting  of 
twenty,  ten,  and  five  centime  pieceSj  containing  respectively  fij 
teen,  ten,  and  five  per  cent  of  silver,  alloyed  with  ten  parts 
nickel  and  twelve  and  a  half  parts  of  zinc,  copper  making  up  t| 
balance.    In  1867  an  alloy  consisting  of  oighty-eiglit  parts  of  cc 
jier  and  twelve  of  uickel  was  adopted  by  the  United  StAt*?*  for  1 
one-cent  pieces.    In  18110  Belgium  instituted  a  nickel  coinag 
allay  used  for  the  purpose  consisting  of  seventy-five  parts  > 
per  and  twenty-fivo  of  nickel.    This  particular  alloy  appBon 
have  given  much  satisfaction,  for  we  find  it  adopted  by  the  Unit 
States  in  18(io,  by  Brazil  in  1872,  by  Germany  in  1873,  an4. 
later  by  Jamaica, 

It  is  nut  only  in  the  form  of  an  alloy  that  nickel  is 
coinage.     Improvements  in  the  metallurgy  of  (ho  metal 
rendered  possible  a  coinage  of  pare  nickel,  and  it  is  interesting  i 
note  that  Switzerland,  which  was  the  first  to  adopt  a  nir!    ' 
coinage,  was  also  the  first  to  issue  coins  of  the  pure  ii 
Swiss  twenty-centirae  pieces  coined  in  1SS4  being  pure  nicicci. 
188C  the  Royal  Berlin  Mint  osocuted  for  thtt  Kg>'ptian  '^^   ■ 
ment  a  nickel  coinage,  and  during  the  same  year  a  Biii. 
firm  coined  in  nickel  five  hundred  thousand  half-drtcinioa  . 
million  centinios  for  the  Republic  of  EcuaiJor,  while  in  If 
Uvia  issued  a  nickel  coinage.    It  thus  niipears  that  nickel  is  i 
int;  in  favor  fur  Hubhidiary  coinage,  and  not  wit)- 

superior  to  copper  in  color,  and,  being  more  \ ii ,  . ,., 

coins  arc  obtained ;  both  the  pure  metal  and  the  alloy  are 
and  thufi  wear  well,  and  they  possess  the  additional  mdva 
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i«y  can  be  mnuipulattHl  only  by  skillful  workmen.    In  this 
pctiou  it  is  worthy  of  note  and  illustrative  of  the  old  saying, 
"  There  is  nothing  new  under  the  snn,"  that  a  coin  of  the  Bactrian 
ing  Euthydcmos,*  who  reigned  about  236  years  before  Christ, 
is  in  composition  very  ainiilur  to  the  alloy  adopted  by  Belgium, 
the  United  States,  and  other  countries. 

Nickel-plating  annually  calls  for  a  largo  amount  of  the  metal, 
ho  process  is  said  to  have  been  invented  by  Bottcher  about  1848, 
nd  was  first  apjtlied  to  firearms  in  order  to  prevent  them  from 
usting,  but  is  now  applied  to  every  description  of  iron  and  steel 
ork.  The  effect,  as  is  well  known,  is  very  fine,  as  the  nickel, 
oating  is  white,  bright,  and  hard,  and,  since  it  shows  but  very 
ittle  tendency  to  oxidation,  it  retains  its  brightness  for  a  long 
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Important  as  are  the  uses  of  the  metal  already  indicated,  the 
world's  amiual  consumption  has  been  small ;  not  over  a  thousand 
us  was  consumed  in  1888,  nickel-plating  calling  for  more  than 
alf  of  tliis  amount. 

It  is,  however,  in  connection  with  one  of  the  new  uses  of  nickel 
•viz.,  as  a  constituent  of  nickel  steel — that  special  interest  at- 
;achcs  to  the  metal  at  present. 

It  is  well  known  that  nickel  is  frequently  associated  with  iron 
meteorites,  and  the  view  that  the  well-known  and  valuable 
ities  of  meteiiric  iron  might  be  due  to  the  presence  of  nickel 
not  wanted  ailvocates  in  the  past 

Again,  a«  far  back  as  1853,  nickeliferous  iron  ores  from  Mar- 

"      Mich.,  were  fouud  to  produce  iron  possessing  unusual 

ss,  a  very  white  color,  and  a  diminished  liability  to  oxi- 

For  n  long  time  Nature's  hints  were  neglected  or  disregarded, 
but  in  I8S8  patents  were  taken  out  in  England  and  France  by  dif- 
'eTx?nt  individuals  for  the  preparation  of  nickel  steel. 

Testa  of  this  alloy  have  been  made  by  competent  authorities, 

and  the  oftoct  of  the  addition  of  small  percentages  of  nickel  to 

cteel  is  seen  in  greatly  reduced  t^nduncy  to  oxidation  and  increased 

igth.    As  an  example  of  the  suj>eriority  of  this  nickel  steel, 

he  following  rosults  of  one  of  the  tests  may  be  given:  A  steel 

ing  4'7  por  cont  of  nickel  "showed  an  ultimate  strength 

y  [jer  cent  and  elastic  limit  of  t^Jxty  to  seventy  per  cent 

gher  than  those  of  mild  stocl,  with  a  nearly  equal  ductility,  and 

.'liable  quality  added  of  loss  liability  to  corosion."f    The 

i.  .-y  who  obtained  these  remarkable  results  adds:  "Think 

Tor  ft  moment  of  this  in  connection  with  the  erection  of  the  Forth 


*Tb«  NnmbmsUti  Ohrotiivlv,  viii,  309;  quoied  It;  Ro«cae  aud  Scborlenuncr. 
f  JtMnul  uf  tbc  Iron  and  St«cl  ItuUlule,  N'a.  1,  ld8V. 


1S6 


TffE  POPULAR  SCIENCE  MOSTSLT. 


Bridge  or  of  the  Eiffel  Tower.    If  the  engineers  of  those  stupeu 
dous  structures  had  had  at  thoir  disposal  a  mcttkl  of  forty  ton 
strength  and  twenty-eight  tons  elastic  limit,  inuteod  of  thirlj 
tons  strength  and  seventeen  tons  elastic  limit  m  the  one 
anil,  say,  twenty-two  tons  strength  and  fourteen  to  ^ixtoen  tons, 
elastic  limit  in  the  otlier,  !iow  many  difficultios  would  have  bti 
reduced  in  magnitude  as  the  weight  of  materials  was  reduce 
The  Forth  Bridge  would  have  become  even  more  light  and  air 
and  the  Tower  more  netlike  and  graceful,  than  they  are  at  pre 
ent.'*    And  Sir  Frederick  Abel,  in  his  presidential  address  at 
Leeds  meeting  of  the  British  Association,  remarked,  "  It  has  Vk 
shown  by  RiU-y  that  n  particular  variety  of  nickel  sUm-I 
to  the  engineer  the  means  of  nearly  doubling  boilor  {• 
without  increasing  weight  or  dimensions." 

On  the  other  handjt  must  be  mlraitte*!  that  there  are  thoa 
maintain  that  the  future  of  nickel  steel  bus  been  puintixl 
rosy  colors.  For  example,  in  Stahl  und  Eisen  for  October,  1? 
Prof.  A.  Ledebeer  criticises  the  claims  made  for  nickel  steel,  i 
predicts  that  the  alloys  of  nickel  and  steel  "  belong  to  that  cl 
of  inventions  which  crop  up  at  intervals,  finally  to  he  burifod 
oblivion  because  of  their  impracticability."  The  criticisms  uf  tW 
German  writer  were  practically  answered  by  a  report  in  some  i 
the  tra<le  jounmls  immediately  after  the  appearance  of  his  crit 
cism,  to  the  effect  that  there  existed  among  steel-makers  a  der 
for  several  thousand  tons  of  ferro-nickel  for  use  in  the  pre| 
tion  of  nickel  steel ;  and  truils  of  armor  plate  made  by  n 
United  States  naval  experts  at  Aimapolis,  Md.,  have  sliowi 
nickel  steel  is  superior  to  ordinary  steel  for  armor  plate.  As  a 
result  of  these  tests  the  House  of  Representatives  at  WnshingtoD 
made  an  appropriation  of  one  million  dollars  for  the  purchase  of 
nickel  for  use  in  the  manufactoro  of  armor  for  the  uuw  armored 
war-ships. 

Coming  now  to  consider  the  source  of  tiie  nickel  of  commeirOf 
we  find  it  is  derived  principally  from  two  classes  of  ores — TiK.,a 
nickeliferous  pyrrhotite  and  a  silicate  of  nickel.  A  v 
able  deposit  of  the  latter  occurs  in  NewCaletlonia.ou 
Hebrides  and  a  penal  colony  of  Franco,  and  since  the  y>ohod  wb< 
productive  work  was  In-gim  on  those  dept^its  it  may  be  said  tl 
the  New  Caledonia  mines  have  entirely  controlltxl  the  mark^ 
The  ore  known  as  gamierite  is  a  hydrosUicato  of  nickel  and 
nesia,  and  is  fuund  in  beds  of  serpentine  mixed  with  oxide  of  J 
chrome  iron  ore,  and  a  little  cobalt.  It  is  especially  valnal 
account  of  itseutiru  freedom  from  arsenides  and 
lar  on:«s  occur  on  this  continent — for  instance,  ii.  . 
and  Or^[on — but  theno  deposits  havonoi  boon  developed  to i 
tent.    The  discovery  of  tho  New  Caledonia  deposits  amused 
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iterest  in  indnstrial  circles,  as  it  was  thought  cheap  nickel  was 
thereby  assured.  Of  late,  however,  the  center  of  interest  has  moved 
from  nickel  Hilicatonnd  New  Caledonia  to  nickoliferouapyrrhotito 
»nd  to  the  Sudbury  District  in  the  Canadian  province  of  Ontario. 
The  interest  attaching  to  this  district  is  due,  not  to  tlie  discovery 
jf  a  new  mineral  or  of  nickel  in  a  new  association,  if  we  except  the 
'occurrence  of  small  quantities  of  platinum  arsenide  in  the  Sud- 
,  bury  ore ;  it  is  due  to  the  richness  of  the  ore  and  to  the  vast  ex- 
^Bent  of  the  deposita. 

H      Attention  was  first  attracted  to  these  by  reason  of  the  consid- 

Hsrable  masses  of  rich  copper  pyrite  found  close  to  the  surface,  and 

^Ht  was  as  a  region  of  cop{>er  ore  that  Sudbury  first  became  famous. 

PK&t  the  depth  of  a  few  feet,  however,  the  rich  cojjper  ores  were 

found  to  be  underlaid  by  pyrrhotite,  which  occurs  in  large  lena* 

aiiaped  '  -  in  an  extensive  belt  of  diorite.  Scattered  through 

the  pYii  s  copiKT  pyrite  in  threads,  in  moro  specks, and  in 

masses  from  the  si2e  of  a  pea  to  pockets  containing  several  tons. 

The  nickel  contents  of  this  pyrrhotite  vary  considerably.   Scarcely 

any  of  it  is  entirely  free  from  nickel,  but  tlie  percentage  varies 

from  a  trace  to  as  much  as  eight  or  nine  per  cent. 

An  idea  of  the  average  value  of  the  ore,  and  of  the  amoxmt  of 

3kel  the  district  is  capable  of  affording,  may  b©  gained  from  the 

iculiirsof  the  smelting  operations  of  one  of  the  companies  that 

•  working  in  this  district  to  the  end  of  December,  18S9.    One 

I  furnace  ran  3fid  days  and  produced  3,849  tons  of  matte,  said  to 
^versge  thirteen  per  cent  of  nickel  and  eighteen  per  cent  of  cop- 
ier. A  second  furnace  in  73  days  produced  1,210  tons  of  matte  of 
^jual  richness.  In  other  words,  41,000  tons  of  ore  produced  matte 
containing  C50  tons  of  nickel,  and  which  Was  associated  with  010 
tons  of  copper,  thus  showing  that  the  ore  smelted  averaged  about 
one  and  a  half  per  cent  of  nickel  together  with  two  and  a  quiu-ter 
per  cent  of  copper.  All  the  nickel  produced  in  this  district  finds 
a  ready  market,  being  used  principally  in  the  manufacture  of 
guns  and  armor  plate.    It  thus  appears  that  the  discoveries  of  the 

Ksive  Canadian  deposits  of  nickel,  and  of  the  valuable  quali- 
f  nickel  steel,  are  complcmentaiy  one  to  the  other. 
>r.  }Akx  U0LLSI1,  in  hii  flddren  before  tlie  Internatioual  Gongress  of  Orian- 
_„v,-^  cipneeotl  lii»  objuctiooa  to  tlie  word  '*  prehistoric  ^'  u  ■  TOguu  tt- nu,  ttmt 
idiuiit  wiLljdrnwji  it»t?lf  from  dufinition.  "  II  rciil  Uititory/*  he  udd,  "  begins  onljr 
with  the  oreuts  of  wliicL  we  possess  contcmporaooouii  witnewes,  tbeo,  no  doubt, 
\h*  whiM  |»eHo(l  of  wbiob  we  are  now  ^pcakiog,  and  many  lat«r  periods  also, 
wooM  bare  to  be  called  pr«bi»torio.  Bat  \X  bUtor;  mcaos,  as  it  did  origiD&Iljr, 
re«oarcb,  uhI  I  nf  real  otcqU  baaed  on  sneh  reacarcb,  then  tbe  orenls  of 

vbtrli  w«  an  >{>«ak  are  as  real  and  as  truljr  IilBUirical  as  tbe  battle  of 
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SKKTCH  OF  GEORGE  FREDERICK  WRIGHT. 

PROF.  "WRIGHT  haa  come  forward  within  a  few  years  to] 
foremost  position  among  anthoritiea  in  geology  and  the 
tiquity  of  man.    Hisatudien  of  glacial  action  havft  heon  DioroUji 
extended,  comprehensive,  and  fruitful  of  results  beyond  thoeo  i 
almost  any  other  single  observer,  and  make  einffuiarly  fitting 
curious  designation  given  him  by  Judge  Baldwin,  8e*" 
the  Western  Reserve  Historical  Society,  as  "the  apo6t> 
Ice  Age  and  Early  Man/' 

Georc.e  Frroerick  Wriaht  was  bom  in  Whitehall,  X, 
January  23,  ISlJtt.  His  parents  were  plain  people,  in  uuKlerate' 
cumstance8,not  exempt  from  the  necessity  of  labor,  who, partici[ 
ing  in  the  sentiment  which  that  institution  then  represented,  sod 
thou'  son  to  Oborlin  College,  five  hundred  miles  away.  Thence  \ 
was  graduated,  from  the  classical  course  in  1859.  and  from 
Theological  Somiuary  in  1863.  While  in  tho  Theological  Set 
nary  he  responded  to  Lincoln's  first  call  for  trooi>s.  and  onlin 
as  a  private  iu  the  Seventh  Ohio  Volunteers.  Ho  served  five 
months,  and  was  then  discharged  i^fter  a  severe  sickness.  Oaring 
ten  years  from  the  fall  of  1862  he  served  as  pastor  of  the  First 
Congregational  Church  in  BakersfielrJ,  Vt.,  in  ft  fiariah  fr 
which,  though  it  cotild  pay  its  minister  only  the  most  mode 
of  salaries,  he  was  able  to  send  many  young  men  to  the  den<: 
national  colleges.  Besides  attending  to  his  pastoral  d'r 
engaging  actively  in  revival  work  in  his  own  church  ai  . 
surrounding  towns,  ho  entered  vigorously  into  educational  mov 
ments  ;  started  and  presided  over  a  vigorous  fanuors'  clul 
studied  the  local  geology  and  wrote  articles  for  the  count 
paper  on  the  glacial  phenomena  of  the  region ;  read  his  Hel 
Bil>lo  through;  and  translated  Knnfs  Critique  of  Pure 
and  several  of  Phitu's  philo8t>phical  works.  His  geological  8tudi 
led  to  an  acquainianco  and  correspondence  with  Prof.  HitoJ^eocli 

In  1871  he  became  pastor  of  a  Congregational  ch-—'     nj 
dovor,  Mass.,  where  bo  enjoyed  the  friendship  of  the  ; 
the  Theological  Sonanary ;  made  the  ocquftintftcoo  of  Prof. 
Gray,  of  Harvard ;  and  began  an  active  literary  career.    His  ey^ 
were  open  to  the  geological  phenomena  of  the  region — one  of  1 
first  questions  he  asked  upon  his  arrival,  of  a  fellow-minia 
lating  to  that  subject.    He  was  told  that  the  (X)untry  was" 
the  glacial  drift,  and  he  soon  gave  his  attention  to  that.   "  Doril 
his  walks  and  <iriveH  he  would  stop  to  ni  -"^-^ 

ho  would  push  far  into  the  country  to  f*  ..  ,, 

He  nuido  conHtaut  inquinos  of  fellow-ministen  in  othttr  ; 
to  the  pheuomonft  of  their  region.    Every  book  that  ho  cot 
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ring  upon  glacial  work  he  read,  and  as  early  as  I87tt  wft  find 
fobsorvations  oxtendedly  reported  in  tlic  Proceedings  of  the 
Boston  Society  of  Natural  History,  nnder  the  titles  of  Some  Re- 
markable Gravel  Ridges  in  the  Merriniac  Valley,  and  the  Kames 
frnd  Moraines  of  Now  England.    lu  this  he  showed  that  he  had 
found  a  clew  to  a  most  important  kind  of  glacial  deposits  which 
hod  heretofore  been  misunderstood."    AVhilo  ho  was  engaged  in 
preparing  this  pax>6r  Mr.  Clarence  King  gave  him  information 
jucerulng  the  terminal  moraino  south  of  Now  England,  which 
iirected  his  attention  to  that  quarter ;  and  after  that^  he  says,  in 

kthe  preface  to  his  great  work  on  the  Ice  Age  in  North  America, 
the  subject  was  never  out  of  his  mind,  and  all  his  summer  months 
fren>  devoti^d.  under  favorable  conditions,  to  the  collection  of  fiold- 
botes  regarding  it.  Four  seasons  were  given  to  making  himself 
familiar  with  the  glacial  phenomena  of  New  England;  after  which 
he  was  invited  by  Prof.  Lesley  to  survey,  in  company  with  the  lato 
Prof.  H.  Carvill  Lewia,  the  boundary  of  the  glaciated  area  across 

F:*eunsy!vauia  to  the  border  of  Ohio.     The  report  of  this  work 
tunstitutos  Volume  Z  in  tho  publications  of  the  Second  Poimsyl- 
rauia  Getjlogical  Sur\'ey, 
In  1881  Prof.  Wright  became  Professor  of  New-Testament 
S^egesis  in  Oberlin  Theological   Seminary.     Almost  the  first 
queetion  ho  askod  after  hie  arrival  in  Oberlin  was  a  geological 
one:  "What  is  tlio  ago  of  tho  cafion  of  Plum  Creek?"    Plum 
_Cre©k  iii  n  modest  stream  enough,  but  Prof.  Wright  made  it  and 
>  work  in  denudation,  in  his  Ice  Age  in  North  America,  the  basis 
an  im|)ortaut  and  interesting  calculation  concerning  the  an- 
iqutty  of  the  Great  Ice  Ago.    In  a  similar  manner  ho  made  use 
&f  the  waterfalls  of  northern  Ohio  to  illustrate  the  effect  of  glacial 
Btion  on  tho  appearance  of  the  landscape.    In  the  summers  of 
and  1883  he  was  engaged,  ^vith  tho  co-operation  of  the  West- 
Resorre  Historical  Society,  Cleveland,  Ohio,  in  continuing  the 
rvoy  across  Ohio,  Kentucky,  and  Indiana ;  tho  results  of  which 
rork  were  given  in  his  report  to  the  srx;iety,  and  in  an  article 
ptubliahed  in  tho  American  Journal  of  Science  for  July,  1883. 
Tho  report  proved  to  be  the  most  distinguished  publication  ever 
aadu  by  the  aocioty.    It  was  republished  verbatim  by  tho  State 
Peiiusylvauia,  and  has  beon  published  in  substance  by  two 
Btbor  commonwealths.    In  it  Prof.  Wright  described  tho  spots 
riiere  wjokers  might  most  profitably  look  for  tho  evidences  of 
in     '     '  '  times,  saying,  "Man  lived  first  below  the  glacial 
.nil  1  upon  the  banks  of  streams  which  were  periodi- 

ally  gorgeti  with  the  spring  freshets  of  tho  Glacial  period,  and 
Suring  those  Boods  lost  his  spear-heads,  his  hammers,  his  axes, 

■and  his  scrapers,  where  they  became  mingled  with  the  gravel 
bronght  down  from  up  stream."    PalseoUthic  implements  have 
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since  been  found  at  tliroo  of  the  places  wliich  be  specific 
pointed  out. 

During  the  summors  of  18&4  and  1885  he  was  employed  with 
the  United  States  Geological  Survey  in  tracing  the  glacial  bound- 
ary across  lUinois,  and  in  reviewing  the  fiold  in  Ohio  and  west- 
ern Pennsylvania.  His  report  of  this  work  appeared  in  IS^O,  as 
Bulletin  58  of  the  United  States  Geological  Survey,  on  The  Gla- 
cial Boundary  in  Western  Pennsylvania,  Oliio,  Kentucky,  Indiana, 
and  Illinois.  In  the  summer  of  i88fi  he  visited  Washington  To* 
ritory  and  examined  the  Muir  Glacier  in  Alaska,  where  ho  sf 
the  month  of  August  in  company  with  the  Rev.  J.  L.  Patton 
Mr.  Prentiss  Baldwin,  collecting  facts  concerning  the  motir 
size,  present  general  condition,  and  probable  past  history 
future  career  of  the  glacier.  He  devoted  the  two  following  sea- 
sons to  the  further  exploration  of  Ohio  and  of  Dakota,  and  other 
parts  of  the  Northwest.  "  Thus,"  he  says,  "  I  have  personally  b«en 
over  a  largo  part  of  the  fiold  containing  the  wonderful  array  of 
facta"  which  he  presenta  in  his  loo  Ago  in  North  xVmorica. 

Since  making  these  systematic  explorations,  while  he  has  coi^ 
tinned  his  outdoor  work  in  various  fields,  Prof.  Wright  has 
voted  much  attention  to  presenting  the  results  of  his 
to  the  public.  He  delivered  courses  of  lectures  on  the  8ub> 
before  the  Lowell  Institute  in  Boston  in  the  fall  of  I6S7,  befo^ 
the  Poabody  Institute  in  Baltimore  in  1S88,  and  in  Brooklyi 
N.  Y.  The  substance  of  these  lectures,  rewritten  and  much  add*] 
to,  was  published  in  1889  in  his  noble  book,  the  Ice  Age  in  North 
America  and  its  Bearings  ou  the  Antiquity  of  Man,  a  large  illus- 
trated volume  of  i>(8  pages,  which  may  be  fitly  described  aa  nnp 
of  the  most  valuable  of  recent  contributions  to  the  literature  of 
geology,  and  as  marking  an  important  stop  in  the  advance  of  \\ 
scionce.  The  volume  also  contains  an  exhaustive  discussion 
[he  evidences  conceruinfj  the  early  j)re8once  of  man  on  the  Ami*l 

continent,  and  particularly  his  exiatonco  during  the  icoage. 
sides  incorporating  in  this  discussion  the  fruits  of  the  discoveries  of 
Dr,  Metz  iu  Ohio,  of  Cressou  at  Medora,  Ind.,  and  CI; 
of  Winchell  and  Miss  Babbitt  in  Minnesota,  of  Dr.  ^\ 
Delaware  Valley,  of  Whitney  in  California,  etc.,  he  haa  int 
duoed  dificoveries  in  regard  to  which  he  has  himself  made  i 
investigations ;  of  the  paleolithic  implements  found  at  Newcoin« 
towii,Ohio,of  the  image  found  at  Nam  pa,  Idaho,  under  the  basalt, 
and  of  a  stone  mortar  found  under  Table  Mountain  in  CatiforoSa. 
As  a  professor  habituated  to  thwilogical  studic-s,  the  rjuMtiaoi 
man's  autitiuity  nattinilly  followed  him  in  these  it 
with  the  inevitable  conclusion  that  the  human  per. 
allowed  an  extension  far  beyond  previous  ideoa  of  the  sabj^ 
well  as  the  question  of  the  method  of  reconoiUng  the  fact' 
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chronology  of  the  human  race  supposed  to  be  givon  in  the 

fie.    This  subject  is  discussed  in  his  Studies  in  Science  and 

Religion  (Andover,  1S8'3)  and  Divine  Authority  of  the  Bible 

(Boston,  188-t),  and  is  dismissed  in  the  book  on  the  Ice  Age  with  a 

Terence  to  those  works  as  containing  all  that  it  seems  to  bo 

lecesaary  for  him  to  say  on  the  point,  and  with  the  additional 

mark  that  "I  see  no  reason  why  these  views  should  seriously 

isturb  the  religious  faith  of  any  believer  in  the  inspiration  of 

phe  Bible.    At  oU  events,  it  is  incumbent  on  us  to  welcome  the 

th,  from  whatever  source  it  may  come."    The  summer  of  1890 

-was  spent  by  Prof.  Wright  in  the  lava  fields  of  Idaho  and  Cali- 

ornia,  in  careful  investigations  and  verification  of  th©  evidences 

'of  man's  antiquity  recently  found  there,  of  which  mention  has 

just  been  made. 

In  the  summer  of   1891  Prof.  Wright  visited  Europe,  where 

fame  as  a  specialist  in  glacial  geology  had  gone  before  him. 

Meeting  the  British  geologists,  he  was  warmly  received  by  them, 

and  was  able  to  give  them,  through  conclusions  drawn  from  his 

Americjui  studies,  information  and  liglit  concerning  the  glacia- 

tion  of  their  own  islands  and  to  bring  about  a  satisfactory  eet- 

oment  of  questions  that  had  been  in  controversy  among  them. 

e  results  of  his  a«iditional  studit-s  in  Europe  wore  given  in  an 

iclo  in  the  American  Journal  of  Science  for  January,  1892,  and 

re  more  fully  stated  in  his  volume  in  the  International  ScientiBc 

ierie«,  on  Man  and  the  Glacial  Poriod,  just  publiehod  by  D.  Ap- 

•letou  &  Co.     In  the  winter  of  wn~n  Prof,  Wright  gave  a 

ind  course  of  lectures  in  the  Lowell  Institute,  to  uniformly 

audiences. 
A  movement  has  been  set  on  foot  among   the  alumni   of 
berlin  College  living  in  Cleveland,  Ohio,  to  endow  a  chair  in 
rhat  Institution  to  be  known  as  the  Cleveland  Professorship  in 
■lin  College  of  the  Kolation  between  Science  and  Revelation, 
ih  shall  first  be  held  by  Prof.  Wright.    The  call  of  the  com- 
ttee  in  charge  of  this  enterprise  mentions  as  a  motive  inspiring 
''■:«ire  to  enlarge  and  extend  the  work  of  the  college  in  the 
_    jii  of  scientific  investigation  and   instruction,  and  adds: 
There  are  strong  local  and  personal  reasons  relating  to  Prof. 
Wr"   '    *       "sition  and  future  work  which  urge  immediate  action 
t.:-r.    His  ability  and  faithful  services  for  many  years 
n  the  department  of  Kew  Testament  Literature  are  appreciated, 
ut  there  are  other  men,  it  may  be,  who  can  do  this  work  as  well 
a.^  he;  while,  unquestionably,  there  is  a  field  which  he  has  made 
rly  his  own,  and  which  he  is  qualified,  by  tastes,  studies, 
origiji.ii  researches,  and  authorship,  still  further  to  enrich  and 
fidorn.     Ho  hn.i  gathered  facts  from  a  wide  range  of  investigation 
and  proposed  and  proved  theories  which  make  him  an  authority 
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upon   glacial   geology,  the  antiquity  of  man,  tlie  reiai  ions' 
science  and  roUgiou,  and  tho  proper  interprotatiou  and  harmoDjj 
of  Natnro  and  the  Bible  revelations.    Having  done  so  much  for 
scienco  in  tho  vacations  of  his  theological  lalxjrB,  it  appears  tha| 
tho  timo  has  come  when  he  should  be  enabled,  by  a  triiusfer  ' 
such  new  professorship,  not  only  to  teach  these  special  subject 
but  al80  to  pursue  his  studies  and  researches  and  to  add  to  hij 
publications  re3pe<-ting  thern.    He  has  done  the  two  things  well_ 
but  can  do  the  one  thing  hotter,  and  better  thau  any  other  HWng 
man/'    The  call  goes  on  to  give  reasons  why  Prof,  Wright  and 
his  work  should  not  bo  sovored  from  Oberlin  College,    Tho  worl 
has  been  carried  on  while  in  the  service  of  that  institution,  anil 
has  been  greatly  assisted  by  tho  Cleveland  (Western  Reserr* 
Historical  Society,  "which  has  liberally  promoted  the  studies 
glacial  geology  which  have  shed  new  light  upini  the  nntifjuitie 
of  Ohio,  and  enriche*!  its  colloctious  of  histc-rit-al  remains  and 
the  eWdences  of  the  prehistoric  period.     These  local  relatLon 
should  not  be  disturbed."    The  committee  specify  as  condition 
of  the  endowment,  which  is   fixed  at  $50,000,  that  tho    wholl 
income  be  used  by  Prof.  Wright,  first  for  his  salary  at  a  rail 
fixed  by  the  general  rules  of  the  college,  and  tho  remaii 
the  cost  of  travel,  explorations,  scioutific  booVs,  and  oi  \ 
and  necessary  expenses  of  his  investigations,  under  the  dirootio 
of  the  Boanl  of  Trustees  of  the  college ;  that  he  be  allowed 
half  of  each  year,  free  from  class  duties,  for  original  work  in  hi 
special  field ;  and  that  his  relations  to  the  Cleveland  Historic 
Society  be  continued.     Tliis  plan  has  been  approved  by  Prof' 
Wright  and  by  the  faculty  and  trustees  of  the  college. 

Besides  his  scientific  publications,  tho  more  important  of 
which  have  been  uiontioncMl,  Prof.  Wright  is  the  author  of 
many  other  works,  chiefiy  on  theological  subjects.  During  ht> 
pastorate  at  Andover  he  published  a  number  of  art 
Blbliotheca  Sacra,  notably  one  on  tho  Theology  of  Pr.  ,.  . .: 
ney,  and  four  on  Darwinism.  Numerous  articles  have  appoar(<d 
in  thGNaiion,Advance,  Congregationaliflt,  and  In-' 
papers,  ami  others  of  considerable  importance,  in 
lander,  Tho  Atlantic  Monthly,  and  Scribner's  Magazine, 
book.  Logic  of  Christian  E%ideuces,  at  once  a*'  ' 

circulation,  and  is  used  in  several  schools  and  c< 
book.  He  has  prosontod  tho  doctrines  and  evidences  oi  Chr 
ty  in  Studies  in  Scienco  and  Religion,  The  Relation  of  P 
Probation,  and  the  Divine  Authority  of  tho  Bible;  ul 
18S4,  ho  has  been  editor  of  the  Bibliothooa  Sacnk 
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'  N  ti)«  preface  to  his  Dstn  of  Ktbtcti  M  r. 

SpencvT  recognUuil  tliodno^rwhicb 

migbt  bi*  n|»preheDdcd  from  a  weakon- 

ititf  of  thu  authority  of  existing  tnoraJ  8>'s- 

^^loui*  beloro  tho  aatbority  of  a  more  com- 

^krelieiisive  and  ratioual  system  should 

Hbt  eiUUi&ljed.    Tbe  cBution   be  tbna 

Hfiro  fell,  WG  hive  do  doaht,  with  {^ave 

signifioanoe  upon  msDj  ean.    Id  nut  a 

fcv  mindt  there  ranst  be  a  conacioa^- 

iMflS  of  more  ansettlement  Uion  rcft«t- 

Llement  of  moral  ideaH  and  standards; 

If  ao,  it  can  lianlly  ho  that,  in 

ne  oaaea  at  liMist,  moral  practice  has 

baoa  nnfuvarflbly   nffeotet).     Since 

Data  tyt  Ethics  woa  publisltcO,  Uie 

ermcnt  of  tbotigbt  in  the   world  bos 

I  more  rapid  than  over ;  and  it  be- 

a  question  of  scrioaa   practical 

by  what  muons  the  minds  and 

riiararUTS   of   the   present   Ronoration, 

particularly  of  tho  younger  portion  of 

may  bo  fortitied  agraiost  the  perilti  at- 

Godant  00  their  intellectual  aituation. 

I<et  OS  take  tho  case  of  a  father 

I  son,  broQght  np  more  or  less  in 

DCH^heru  of    adranced   ideaA,   is 

liwwintt  a  distmst  of  tbe  traditional 

apport^  and  sanctions  of  morality.   THl^ 

of  the  Ctttber  is  plainly  to  point 

Hi  that  tlio  rilelity  or  worth  of  a  mor- 

prlnciple  does  not  depend   im   the 

the  fortress  (vbicb  mankind 

may  have  huUt  for  its  de- 

foBM.     Tbe  principle  is  one  thing,  tbe 

wmD  ctuTounding  it  is  another.    The  time 

moA  oonio,  wo  beltevo,  when  all  moral 

prlncilplea  will  be  loft  almply  to  the  core 

of  nmnV  onlif;bt«aed  reason,  and  when 

that  :  HHciont.    Mean- 

ac.  !i!^s  fall  into  do- 

y,  it  i«  veil  lo  [wiut  ont  that  walls  so 

Iwen  built  an- 

men  had  told 

imoMthing  precious 


to  guard.  Even  the  ocremonial  observ- 
ances of  aoclety,  artificial  and  over- 
strained as  they  may  sometimes  appear, 
are  the  hnlwarkit  of  something  that  is 
ti&Gentiol  to  the  well-bving  of  men  in 
Uifcir  social  relations.  On  this  ]>oint 
yiv.  6[>cncor,  in  the  second  volumo  of 
bis  Principles  of  Sociology,  has  well  re- 
marked that,  "JQst  as  the  abolition  of 
rtligions  restraints,  while  yet  moml  re- 
straints have  not  grown  strong  enough, 
oDtnils  increase  of  miscondnct;  so,  if 
the  observances  regulating  social  iator- 
conrse  lose  tbetr  sway  fiutor  than  the 
feelings  which  prompt  tmo  politeness 
develop,  there  inevitably  follows  more 
or  lt*M  rndcncM  in  behavior  and  conse- 
quent Uahilily  to  discord." 

It  is  well,  therefore,  to  eay  io  tbe 
yonng,  "Gain  knowledge  fast  If  yon 
will,  bat  remember  Uiat  increase  of 
knowledge  dues  not  always  mean  in- 
crease uf  wisdom,  and  nmy  even  rocalt 
in  its  inipainncnt  if  it  nourishes  an  un- 
due (ttilf- confidence/'  The  poet  Shelley 
was  radical  enough,  yot  even  he  con- 
fessed  that  the  worhl  had  more  knowl- 
edge than  it  cowld  digest,  or,  in  other 
words,  righily  reduce  to  practice.  If 
we  compare  tho  science  of  to-day  with 
that  of  tlie  opening  centuries  of  our 
era,  we  find  tlie  difTerence  almost  im- 
measnrablo;  but  if  we  compare  tbe 
wisdom  of  to*day,  as  shown  in  onr  best 
moral  treatises  or  as  exemplified  in  tbe 
lives  of  men,  witli  tho  wiadom  of  that 
period  as  expressed  In  tlie  works  of  such 
writers  as  Seneca,  Kpictotns,  and  Marctis 
Anrcliii!!,  and  as  embodied  in  their  lives, 
the  difference  is  far  less  marked.  A  man 
of  onr  time  who  took  bis  solenoe  from 
Lucretius  wonld  wander  in  gross  dark- 
ness ;  but  a  man  who  took  tho  treatise 
On  Duties  by  Cicero,  the  contemporary 
of  Lucretius,  us  his  guide  in  moral  qnea- 
Uons  would  not  be  led  far  astray.    Tlils 
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simple  conaidor&lioD  shoold  moderato 
the  ardur  of  lho»e  who  tli'mk  tbat,  t>e- 
cftUBu  ttio  domain  of  scioutiSo  knowledge 
baa  bouQ  woDdorfullv  cnliirF^ed,  nil  thin^'B 
mast  have  been  iiimlc  iiuw  iu  tho  moral 
ordor  as  well.  That  is  not  the  cue :  tbe 
duiId  outlioei  of  tnoralitj  will  remain 
as  ihey  were  traced  centnrios  a^,  tho 
reasofl  being  that  tboy  were  traced  not 
on  tbourotiool  linos,  lint  on  lines  directl^r 
suggQitC'd  by  DxperiencD,  There  are  not 
wunttng  voices  in  tbe  preaeat  day  that 
whisper,  nor  even  some  tbat  shont.  that 
the  Age  of  roHlraint  has  passed  awnj, 
ond  that  DOthin^  19  now  furbiddon  to  the 
emancipated  spirit  ot  man.  Such  teach- 
ing is  dangeroas,  and,  jnst  in  so  for  as  it 
is  listened  to,  will  tbe  wiwlnm  of  tlie 
paM  rise  up  to  reprove  the  folly  of  a 
LawloM  present,  and  experience  set  its 
seal  OQ  tiie  reprobation. 

The  wiae  parent  will  follow  a  jnst 
mean  between  iuL-uluatiug  unquestion- 
ing deference  to  uAtublished  boHofa  and 
prootiuva  and  Btimnlatiog  a  spirit  of  re- 
hellion  Bgaitist  whatever  can  not  pro< 
duce  ita  logioal  credentials  in  a  shape 
suited  to  tbe  critical  temper  of  tbe 
times.  Room  must  be  left  for  Intellect- 
ual growth,  and  Uio  micd  must  be  al- 
lowed  to  go  on  voyaKes  of  diseovery  of 
its  own;  bnt  as  a  preparatifui  for  each 
voyogefl  a  disposition,  not  to  accept  with 
absolute  subniisjiion,  but  at  least  to  re- 
spect— in  some  measure  to  reverence^ 
the  prinoiplcs  of  morality  which  the  ex- 

ienoe  of  mankind  has  slowly  eUbo- 
will  bo  found  to  be  of  no  moan 

ue. 

^  Mc  tUii  unchartcrtd  fievloin  tins, 
I  reel  tbo  Weight  or  ohuiio*!  doiirM,'' 

says  tho  poet  Wordswortli  in  his  Ode 
to  Duty.  Tbe  poet  felt  Ibcir  weight; 
['tbera,  Icea  happily  cousu'tnted,  have 
cii  1  tliotr  ilnniMir,  for  not  erery 

M  :i  in  tbv  nfUniiotion: 

^  Tlirrmf  fa  no  dbturtAnca  of  my  sotil 
Ur«lrui|t c-'ii  :  '  itiinawmight 

1  »D|>fUesta  A>f 
But  In  th«  fiuit.'u.^m  Ki  itwayfau*'' 


Some  p«reDt0  who  hare  no  wish  to 
laoncb  tboir  chlldreu  on  too  adrcntor- 
ODS  a  career  nevertheless  help  to  do  so 
liy  unduly  sUtiialatiug,  or  not  wisely  rr- 
pressiug.  their  egotism,  and  by  empha- 
sizing t(>(>  strongly  or  withont  doe  dif- 
crimination  tbe  importance  of  indr- 
TidDitlitr.  }fot  every  seedling  i*  wortb 
cultivation,  and  a  given  indlii duality 
may  be  little  better  than  a  "freak." 
The  true  advice  to  give  to  every  one  Is, 
not  to  abound  in  his  own  peculiar  seitn 
for  Uie  sake  of  being  different  inm 
others,  hot  to  choose  wisely  nn  ohjeot  ia 
life  and  to  develop  his  nntnro  to  tbit 
utmost  in  tbo  efibrt  to  advance  tli&t  o!*- 
ject.  Tbo  proof  of  d  podding  is  in  tbe 
eating,  and  the  measure  of  tho  value  »!' 
an  individaaltty  ia  nut  tho  angle  of  tu 
divergence  from  tbe  normal,  but  lbs 
amount  of  effective  help  it  can  gi\'e  t4f 
tho  work  of  the  world. 

Tbe  character  of  every  baman  beteg 
will  be  largely  shaped  by  heredity:  tbt 
fanction  of  cducution  ia  to  repress  ss 
far  as  possible  all  bnrtfUi  tendencies  by 
bringing  their  nature  and  c<" 
into  prominence,  and  to  call )  I 
sucl)  useful  faculties  or  traits  as  ibrooMA 
to  lie  donnant.    Tbe  wise  educator  will 
not,  however,  proceed  on  any  Procnu- 
toan   plan.    Ills  aim  will  not  be  coo* 
formity  to  an  arhitmry  or  conTeation&l 
luodol,  but  simply  tho  prodoctloo  of  tt><' 
best  possible  results  from  the  partinilsi 
type  submitted  to  him ;  and  be  will  7«> 
spect  indirlduollty  in  this  sease,  that  bs 
will  know  tbat  Nature  aometimaa  dwi 
more  in  one  stroke  than  edueotlon  can 
acoomplish  iu  a  hundred  st^Kn.     It 
hardly  neoeesary  to  say,  in  - 
that  tbe  fonnation  of  ohariuL..   . 
far  tfie  mo9t  important  problem  la 
cation.     Give  o»  1'=;      '  -m 

toinp"'*^""'"'^  (?**''  1  * 

but  :'  '•<  UiUl  i 

woiii  '-  bcxivitli 

for  its  Joys,  its  sorrofra,  and  lis  «b 
glest  fitted  to  he  happy  UiemMirOT  1 
to  malt*  otbars  happy. 
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Ercn  a<)  has  hocn  vrrittcn  abont  the 
I  pu«t  who  was  laid  to  rest  Id  West- 
oinaor  Abbey  on  the  ISth  0/  Ot^bw 
a  fow  worJs  may  properly  be  d«- 
i  to  him  ill  thifl  place  on  acconnt  of 
I  morktH^  in6nenoowhieli  hi«  writings 
bare  had  tipoo  the  iiit«llectiiAi  idutc- 
nent  of  oar  litne.     In  hitn  Uiere  wn^t  an 
ftdniirable  balance  and  harmony  of  the 
oiirical  and  emotional  [rowers.   Through 
former  be  woa  in  ityinpathy  with  tbct 
progreaaire  tbooght  of  the  ago ; 
hrongil  the  }aUer,  ooopled  with  a  noblo 
pajpoation,  he  was  enabled  to  enrich 
|Snff]isb  language  with  lyriceof  price- 
I  Talue  and  to  infn»o  into  the  great 
body  of  bl«  poetry  the  wnnnth  and  glow 
of  A  bigb  moral  inspiration.     In  miinr 
rMpeeta  Tennycon  woa  an  ideal  fHiet. 
iVhile  allre  to  the  controversies  of  the 
;lmi*,  be  held  a  place  apart,  and  never 
Bid  or  fluflTored  atiglit  uf  o  nature  to  tin- 
^  the  great  and  eTur-increailog  con- 
ation in  which  bin  name  wiu  held. 
H«  eonflaed  himwlf  stric-tlv  t*^  his  own 
_r*gioo  of  poetry,  not  seeking  to  shine  as 
proM  writer,  a  oritio,  a  tlieologian,  or 
tnisnof  Boeiety.     At  the  some  time  Mb 
|>o«'tical  throne  waa  well  within  view 

Iiof  tht)  pcujtlc.  ni»i  rtlTJe  wau  free  from 
pitf  all  bat  hopeleu  obscaritr  of  Brown- 
ing, and  yvl  it  was  marked  by  a  certain 
'dUtLnctioD  and  re6neraenb  of  thought 
wbicb  placed  it  joat  beyond  the  reach 
of  the  ioteUdctaolly  mlgar.  Ttiough  a 
*'  geoUeraan  "  by  birth,  he  had  sincere 
popnlor  sympathies;  and  thongh  an  up- 
holder of  eharcU  and  state,  hia  theology 
was  of  a  very  broad  und  liberal  pattern. 
All  thingH  oonsidered,  he  was  in  an  ad- 
cnir&ble  position  for  interpreting  Uiis 
a|[a  to  itself;  ia  (ttber  words.,  for  making 
bU  I'onlotiiporarics  consciooa  of  tbc  Bpirit 
and  tfnd<?nclosof  the  time.  Illsdiought 
^Waa  f^^!9b  and  furward-glnnmng  in  tlio 
r\j  ;carfl  of  the  century,  and  in  the 
it  waa  vein  in  sympathy  with  all 

0  oo«  can  road  any  cooatderable 


portion  of  the  poetry  of  Tennyson  with- 
out perceiving  Ids  interest  in  scientific 
thought.  Mk  tells  us  himself,  in  Locka- 
loy  nail,  in  a  touch  which  may  be  re- 
garded as  autobiographical : 

'*  Here  about  tJie  hi-wh  I  vaodered,  oourivh- 
tag  A  voutJi  suhlime 
With  the  faXty  tstes  of  adeuoe  snd  tbo  long 
rosull*  of  Units." 

In  certain  well-known  stanzas  of  In 
&f«moriam  be  has  given  its  a  vigorona 
sketch  of  the  evolution  theory,  even  an* 
tioipatiug  the  views  of  Darwin  on  the 
descent  of  man.  That  he  studied  the 
stars  15  evident  from  many  allQBiona. 
Tako  tbe  beautiful  verses  from  I-ocksley 
noil: 

'*  JIbdj'  b  tU(*bt  frooi  yonder  ivied  cojic'iBflnt 

ore  1  w«ut  lo  K*t, 
Did  I  look  oil  irrcnt  Orion  sloping  sloirly  to 

the  woa( ; 
llAuy  anigtit  t  saw  tbv  Pleiads  rising  through 

the  mellow  abadB, 
UliU«r]iken8WUTn  of  flra-Hioa  *unglod  In 

bsUror  braid." 

In  The  Palace  of  Art  he  tells  how — 

.  .  .  *'  while  Batnm  wldrU,  U>  ■lesdftutt 

sbode 
Sleeps  on  bis  luminoGS  ring" ; 

and  in  The  Princess  how 

.  .  .  "  ih«  ficTX  SlriuB  ftlt«re  hoe. 
And  biokcre  into  rod  snd  etnemld." 

That  he  did  not  syinpntbtze  with  the 
attacks  of  theologians  on  »(iientific  specD> 
lations  mny  perhaps  be  gathered  from 
the  following  rmea  in  tlie  Prulogne  to 
bis  Uorte  d* Arthur: 

"HttlfAw&ko  [hcnnl 
The  ponon  taking  wide  nud  n'ulur  bwc«i>s, 
Now  harping  cm  tha  chiirch  ciMnmimimcia,  J 
Now  hawing  at  Qt«lof!y  nnd  ccliliira ; 
Tntll  I  woke  ftn<l  tbond  him  ecttlod  down 
L'p>>D  tltc  gvLCral  Jfcuy  offidth 
Sight  ibruitgb  tbu  world—*  at  home  waa  Utde 

left 
And  uono  abroad :  tbon  was  no  anchor,  Done, 
To  hold  by.'  »• 

That  be  placed  bnt  limited  faith  in 
eoele^astical  aatliority  bi  moru  than 
hinted  where  he  says  to  tba  Bav.  F.  D. 
Uaurioe: 


THE  POPULAR  SCIENCE  MONTHLY. 


**  Slioidd  nil  the  ohurchmen  Pmuh  'm  spiu 
Ai  >ou  »  owel'ul  of  tbo  rucliti 

Yet  ciiio  Ij»y-ho«rt  will  jtivc  you  welcome 
(Tnke  it  aiwl  oorae)  lo  tlie  iulo  of  Wight." 

In  llie  preoeding  verse  ho  bad  inti- 
mntod  tlial  he  would  not  inind  in  tbo 
leut  If  *'  eighty  thoiiflnnd  college  oonn- 
oUi"  hod  *'  ihoodorc'd  onatbema"  at  bis 
friend.    His  rrferenoea  to  the  clorgy,  io- 
deed.  wore  not  in  genordl  flntterinf; 
and  tliis,  coneidering  that  bid  own  fa- 
ther whom  ho  greatly  rerored  was  ft 
loneflced  clergyman,  is  a  little  remark- 
oble.     When  the  old  woraon  in  Tbe 
Goose  began  to  grow   rich  with  her 
golden  eggs,  "the  parson,"  we  read, 
"smirited  and  nodded."    In  Mniid  we 
read   of  "ibe  snowy-banded,  delicatc- 
handod,  dilettante  prie«t " ;  and  in  the 
Hortiiern  Kflrmcr  we  do  not  gel  a  deep 
impreoaion  of  the  valne  of  the  nii&i»- 
Irationa  of  tbo  parson  whom  that  wor- 
thy, whan  he  went  to  chnrch,  heard  "a 
bnmmin*  nway  "  over  his  hcnd.    At  the 
MUue  time  the  tone  of  Tennyson's  mind 
waa    eaaeotially    WTerent      Withoot 
cramping  his  tbou^i^lit  bo  bowed  hia  will 
to  ft  Power  that  be  recognized  on  dinne. 
No  man  erer  faced  int<<He<;tQal  dJiBcuI- 
tiea  mora  ftilly  and  fairly  than  he  did. 
He  would  aometimet  tK>lvc  bin  ditfical- 
dM  by  what  Oomte  baa  called   "the 
logic  of  feeling ''  In  a  way  which  \%  not 
given  to  all  of  u,  bat  he  never  laid  folae 
pretensiooa   to  argomentfttivo  victory. 
Id  bi*  Two  Voices  bo  lets  the  evil  spirit 
ha  CO  Ita  aay  to  tbo  fnllwt  extent,  and 
then  answerv: 

'*  ]  GOO  not  muVe  thin  mnttpr  plain. 
But  I  would  thwt,  howo'ur  in  Tftin, 
A  nuHlom  ftrruw  from  Uic  bnun." 

80  in  In  Memoriam  there  ia  ear- 
neat  oBplmtion  and  even  afflrmatioo,  but 
no  dogmatism,  no  appeal  to  autbority  or 
reliance  on  uutbority. 

To  llitf  Hiornl  law  Ti/nnrwrn  Ihrongb- 
onl  bi«  worku  la  unfidllngly  toynt.  If. 
aa  h4aa;a,hereccir(Hl  bW  Inttrel  "green 
fromth«hrnw«ofhiui  wlionltorefl  noth- 
ing haae,"  ht  hu^  be<)ueathoil  that  laur«l 
as  frcab  and  atainleaa  aa  ho  rccctvud  lU 
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TTe  can  not  think  of  a  better  eoorat  of 
moral  hygiene  than  a  aeleotion  wUeb 
might  be  mode  from  the  late  taureata** 
poutry.    Tbe  Palace  of  Art  twlla  rnoit 
powerfully  of  tbo  mlaery  of  «clIi»hno«;  fl 
tbe  Idylls  ot'  the  King  ar«  a  noble  and  fl 
impoMioned  plea  for  tmth  and  iidelity; 
Maud  and  I^rk^tley  Hall  atrlko  all  tba 
chorda  of  higb  and  geoerons  feoling; 
and  The  Princeiis  aeu  tlie  roUdons  of  ^ 
tliu  flexes  in  a  li^ht  which  is  fuaiiiar  ^ 
eooogb  to  n»  to-duy,  hot  which  forty- 
Stc  yean  ago  bad  almost  tlie  character 
of  a  Roepel.    It  may  be  said  oT  Tenny- j 
HonV  Hnae   that,  while  tbo  world  isl 
which  she  \U^  and  moves  is  a  noWo  I 
one,  it  w  not  an  impossihic  one:  banre 
the  benefit  of  readiuii  Tonnyaon ;  the  vir- 
tace  which  be  depicts  and  glorifiea  ire 
eaaeutially  hnniAn  in  llietr character  and 
make  for  the  perfection  of  hamao  lilie. 
They  are  within  oor  reach  if  we  will  boi 
titren  uonsly  grasp  at  them.     If  tbo  v«fte 
of  Tennyson  hud  descended   into  the 
grave  witli  liiin,  the  world  to-day  would 
bo  a  grievons  loser;  but  while  we  tnoora 
the  poot  who  glaildeoed  and  iastniottd 
our  ago,  we  rejoice  to  think  how  moab 
he  has  left  that  oaf  chiblr«u  and  oor 
children's  children  will  prize  not  lata 
highly  than  we,  and  that  will  ext4od 
its  healthful  Inllueneo  tlirougb  agaa  be 
ootne. 
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tiutit^  in  UieTcxt  .New  York:  D.AsfAfr 
ton  &.  t'o  (\a.  <Jt)  of  the  lotcnadaal 
SoicuUht  .'<eriw.)   i-iiuo.    Pp.  ]niTl>& 

TBI  T«pi>l  prognou  erf  acientific  i&Ttal^ 
galloiia  during  this  UUor  half  of  the  ata» 
U'voth  ccniuTT  hn*  l>een  pewn-K  I<-\*  *t.-wV 
ing  Uiiin  the  cwwiilrt«i  a]>]'' 
timt  tn  mnnufft'-"--      ""'• 

I  of  rttihoajiA,u3'! 

'  the  belcRnipb oiiu  icu[>itL'U*j,  kiti 
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irer  and  Uf^L  AiVithin  the  put  hundred 
\  ilie  idcBce  of  gDoJog;  liu  s[iniiig  into 
nHiitCDCi;,  nod  (lolt  ktHKit  tiftf  yean  ogo  ib 
Afielun  knowu  as  ginuiul  gt'uIofQr  beg&n  with 
l^bo  fcruiil  work  of  Agisniz  in  bU  stadj  of 
Bk:  (!lm«-i«ni  in  the  Aliw,  of  their  former 
estfliuioa  KcroNi  the  wido  ralley  of  wMt«m 
rland  to  Vcmt  Jiirn,  luid  of  the  glacial 
rffi  In  GrMt  UrituiD  «hich  he  at  once  saw 
I  b«  doe  to  ib«  furmor  presence  uf  !she«t«  of 
lend  ioe.  At  nearlj  ibe  time  time,  !□  1841, 
BoQcbcr  dc  Perthe*  tnade  lh«  first  coUeetJan 
of  itone  implemeoti  b  tho  gravel  terracce  of 
Ibe  Botnme  VallAy,  hv  which  geniogistB  and 
arehflDologistii  were  reluruntlv  cominoed  that 
lb*  biunaa  nboe  dates  bairk  to  u  remote  pre- 
liiltorie  period,  iineo  which  time  very  great 
dungM  of  dloiate  have  taken  place  and  the 
tllcFva  af  many  rivem  hare  been  eroded  far 
llow  tbvir  old  flood  plains.  Uecaoae  of  the 
of  the  eurlicflt  traces  of  niiu 
period,  tbi«  Uitcst  part  of 
)  r«aord  haaattravted  the  interest 
of  ouniy  obflorreni  and  nearly  all  readers ; 
&e«  and  impurtani  duooverius  are  beiDg  made 
«T«r]r  ytar,  kd<1  a  vaitt  amoant  of  Htenihirti 
in  seiendfle  joomals  and  govcnunent  reports 
ooftalantly  aetnunulating ;  but  luaoy  diiB- 
t  probloDb  bj  thi«  field  rcnuun  hUII  under 
D,  cooceniin^  measur«ti)«Dta  of  the 
■'  of  man,  the  duration  of  poet-glaeJal 
and  of  the  Ire  age,  the  causes  of  ita 
rfhaadc  ebangaa,  and  whether  it  coniitiiied  of 
only  oaa  epoch  of  plarlauoo  or  of  two  or 
toore  Mparat«d  by  mild  iim)  wvrm  tntergladal 
flpodw  when  the  tc«4be«u  wen  melted  away. 
Amoog  these  ohservcre  and  writvn  none 
dviing  recent  years  hm»  traveled  more  czten- 
rircjy  to  leather  Information  or  been  nkora 
•neoeaefid  in  onntnhutiDg  lu  tmr  knowledge 
tbaa  Pnif.  Wriftbl,  who  m  tbi«  bocA,  oa  m 
Ida  prwvioiu  larger  vokune:,  treats  tbU  imb- 

tt  In  a  clear,  rigorouB,  and  entertaining 
AgM^  reaaoood,  from  the  action  of  the 
be  glaben  in  their  wearing  itic  ruck  sur- 
••  over  whk-b  Uipy  movent,  and  in  thdr 
tnwiMlfMtuo  of  drift  and  fonuntioo  of 
iBfi— I  moraiMit  that  all  comitrics  beiuing 
MCli  BMifci  or  ftriie  oo  the  bod-rocka  and 
«ioAv  dqmh*  of  till,  or  intenningied  bowl- 
doM,  gravel,  aaaal,  and  clsv,  bare  been  orer- 
■pread  by  lor.  Prof.  Wright  tdmllarly  d«- 
ralM  tiXf  yo^  t»  dwcHpUoca  of  gbicierB 


now  existing,  and  of  the  iDe-ebccc«  of  Green* 
huul  and  i]ie  Antarctic  continent,  before  uon- 
eidoriog  the  evideacw  of  post  glacialion.  On 
the  Sieira  Xerada  and  Slount  l^hacta  tiring 
gladcrs  are  found,  but  are  of  very  umall 
Bize.  Nortlivrard  they  occur  in  iucreaaing 
numbers  and  nhnndnm-e  on  ibc  Cascade 
Itangc  and  in  the  i^elklrk  Hountaiu?  and  the 
Coast  lUogoa  of  British  Cohimlua  end  Alnaka. 
Aboat  one  hundred  and  fifty  mllca  north  of 
Sitka  the  Mnfr  Ghicter,  which  wait  explored 
and  mapped  by  Prof.  Wright  hi  1886,  has 
on  extent  of  a^wit  three  hundred  and  fifty 
square  mileti;  and  the  Maloitptna  Glacier  or 
ico-Hhcct,  lying  lietwccn  Mount  St.  Elias  and 
the  ocean,  mapped  by  RuihcII  in  1894>  and 
1691,  covers  «ome  flftocn  hundred  square 
miles.  These  ore  rer>'  far  snrpoeaed,  how- 
ever, by  the  Greenland  icv^hect,  explored  by 
Rink,  Nonlenskiotd,  Nansen,  and  Peary, 
which  probably  ha^i  an  area  of  half  a  million 
equate  miles;  and  the  Autorctio  ice^bcct  U 
ten  tlmai  more  cxtcmdrc,  occupying,  indc<e<l, 
a  eomcwhat  greater  arva  than  the  uorthcm 
half  of  Nortli  America,  which  was  euvetu|wd 
by  ice  (luring  tlio  Glacial  i>criod. 

The  tcnninal  moraines  o(  the  ancient  ic(v 
sbeet  of  ibis  continent  have  been  traced  by 
Wripbt,  Chamberliu,  Salisbury,  Levcrctt, 
Cphnm,  and  othcn,  from  KantucJtel  and 
Cape  Cod,  wei^tward  tfatougfa  Long  Xeliuid, 
northern  New  Jemey  and  PennaylTania,  Ohio, 
and  other  States  to  IGnneaou  and  North 
Dakota;  and  farther  westward  the  glscUl 
hoondary  crosses  Montana,  Idaho,  and  Waah- 
inKton  to  the  Paci6c  sooth  of  Vancouver 
IsUind.  Ktone  implements  proving  the  pre»- 
enve  of  man  here  diiriug  the  Ice  age  have 
been  found  In  plains  and  terraces  of  modi- 
fled  drift  dcpoeiied  to  valleys  by  streama 
flowing  from  the  melting  and  receding  icu- 
Ebect  hi  New  Jemey,  Ohio,  iodmna,  and 
Utnnesota.  Eiiual  or  greater  antitiuity  must 
bo  also  aflinned  for  tlie  Calaveras  t>kuU, 
Blooo  mortars, pcatlca,  and  apQar-hcailp  nhioh 
hare  been  obtained  by  VThltner,  King,  Becker, 
Wright,  and  othorR,  from  the  gold-bearing 
gravels  under  the  lara  uf  Table  Mountain  In 
Calif ornia. 

In  the  chapter  on  the  sodcnt  ^clcni  of 
the  Eajstcm  hemisphere  a  very  valuohle  oan< 
tribution  of  mure  than  forty  pages  U  from 
the  pen  of  Ur.  Percy  V.  Kendall,  relating  to 
the  gladatioD  uf  the  British  Islee,  with  a  mop 
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sltonring  th^  contour  uid  tbe  areu  corcriKl 
by  Undr  1ce«lt«et4.  Mr.  Keodill  fully  bu»- 
^im  the  conrliiKioTui  of  tlie  late  Prof.  Henry 

Till  U-wl-4,  thai  the  Dritliih  drift  ne  due  to 
lud  ice,  with  uo  c-oualdcmlilQ  marine  lub- 
uierg«iioo  of  any  pun  of  tliesv  ielantb.  The 
tuuiiM!  Mhell*,  UK#tly  frttgiucutiiry,  wbicb  are 
found  up  to  tfae  hcigtit  of  about  fourteen  buo* 
ilreJ  feet  tm  Mod  Tri  f aen,  are  coofidenlly  as- 
cribed to  ourreutD  of  the  iee-sbect  Bowing 
■oulhwanl  o?er  the  bed  of  the  Iriah  Sc>a, 
lilotriag  up  iu  nuiHu«  depwitu  and  «beIU  uid 
oarryiog  Ibotu  upwmrd  u  g^acUl  drift  to  this 
(Ovation. 

KoriraT,  Sweden,  and  Denmnrk,  tbc  Xortb 
8ett  «Qd  ibe  BiJtJc,  Dorthem  Qenuany,  and  a 
large  part  of  RuBsta,  were  enveloped  by  on 
lcc4boet  wbich  flonc^  radially  outward  f^tno 
Ibe  Scuidioaviati  mouaiaiiui  and  plateau. 
BowlU«ra  uf  Scaudlnaviiui  ruvks  were  brought 
acroAf  tbe  prwent  ai-ea  of  ibe  N'urtb  K^sa  to 
Torlc«)iire  in  Eiigbmd.  Ifqrfliiie<i  of  Uild  ice- 
fibect  linrc  bccii  trncod  aoruav  Gonnaoy  by 
Prof.  R.  0.  Balieburt,  wbo  llada  them  oloaoly 
like  tbe  DKiraineK  ttiat  lio  had  prsrioualy  mt- 
ploreii  in  tbe  uortbern  Ciiited  StJitM. 

Hauy  relics  of  paiicobihic  nuin,  fXHitmn- 
pormiicoufl  nitb  the  Glacial  period  and  with 
nUBcrous  citinct  sjieclea  of  uilmalt,  bavo 
bwD  found  in  rirer  (^vcU  and  tn  care*  in 
WalM,  England,  Franoc,  Belgium,  and  Ger- 
many, which  Prof.  Wright  baa  well  de«cribed. 
Ho  does  not  proceed,  bowuvrr,  to  treat  uf  Ibe 
neolitliic  and  later  rsoa  of  men,  who  Iuto 
inhabited  Europe  since  the  Tceago.  The  ght- 
cial  type  of  man  is  rvpresentrd  by  portionii  of 
■kolotona,  including  sknllti.  exhumed  many 
yeara  ago  lo  Canatadt  nod  Neanderthnl,  Ger- 
many, and  recoody  by  Prof^.  Lobcst  and  Fmi- 
puut  iu  the  commune  of  Spy,  Belgium. 

Tbe  author  believM  that  all  the  pbeoom- 
ena  of  tfao  drift  con  be  better  ojqiltuaed  by  a 
alngh>  Ohuial  epoch  tluin  by  two  or  Mveral 
ich  c[>oclia  divided  by  long  intervola  of  mild 
or  warm  vlimnte.  In  this  upiniuu  lui  diffLiM 
from  mo«t  American  glnciafutii,  from  Prnt. 
Jamw  Gcikie  and  otlicrs  In  Gi-eat  Britain, 
Wahu«chutr()  tn  Cieraiony,  Pontic  in  Aumria, 
nud  De  Gevr  in  HKedrti ;  but  is  in  af;reenieut 
with  Liunpbigb  in  England.  FaUan  In  FVancv, 
and  Iloln  in  >!weilcn,  who  anribute  the  fo<i- 
alllffinua  bed*  InrloHed  Iwlween  dapoilU  of 
till  10  oaciliatiotu  of  ibn  front  of  iba  lea, 
rathci  than  to  lt»  cumplot*  departuia  and  to- 


turn.  "So  far  aa  mt  can  wtimat*,**  Mt« 
Prof.  Wright,  "  a  teoiporary  rvtreii  vi  tbc 
front,  lasting  o  few  retituricft,  vnatU  be  mA 
cfent  to  occount  for  the  vcf^table  ac«WWill> 
tlons  that  arc  found  bulled  benMth  tfae  ifU- 
cMI  depoeiia  ta  frvulbom  Ohio,  Indiana^ 
tnd  llliuuis,  and  Iowa,  nldle  a  tcm]: 
Advance  of  the  il-c  trould  )>«  fiutticieot 
the  T^etable  rK'niuins  bcncfttli  «  fre«hlr 
cumulated  maw  of  till."  With  reforonec 
tbe  argtuuent  for  two  distinct  glacul 
In  North  America  drawn  fromtbv  gri>al«ro; 
datioQ  of  tfae  claTD  and  tbe  more  eztenaii 
difttotegratioQ  of  oenain  rlaasiea  of  itic  ho' 
dcra  found  over  tbe  flouUiAm  part  of  the  fl' 
dated  arw,  atteotinii  Is  directed  to  Lbr  w\<t- 
flclol  decay  of  the  rooka  before  the  Ice  ■<;«. 
IIIec  that  now  obsetred  outalde  tfae  ilrift  r* 
gion.  "  There  was  an  trnonuooa  anunnt  vt 
partially  oxidlxed  and  di^te^T***^  ualarU 
ready  to  be  botapod  off  with  the  Sn4  advasi 
of  tlie  ic%,  and  this  \m  the  material 
would  nalurolly  be  tranaportvd  farthnt 
the  aouth ;  and  tliua,  on  tbe  theory  of  a 
gle  nincial  j«Hod,  wc  can  readily  account  for 
tbe  greater  apparent  Hgeof  tlie  gladal  dAnt 
near  the  margin.  The  fti6ru  was  old  whea 
tbc  Glacial  perUid  Iwgan.** 

A«  to  the  cau»es  of  Uie  Ice  age,  Htm  M> 
thor  (Kiinu  oat  airoug  objoetloni  agaJaM  ^ 
ni«tronoittic  tlieory  whieb  hia  btcD  m  abtj 
ndrocatvd  by  Troll,  Uvikie,  atid  BalL  1fM»- 
urements  of  theratmof  enwionnf  ihepirv* 
below  tbe  fallf  of  Nia^ani  and  oi  ill,  Aftlbnf. 
as  ehowo  by  Ciilbert  and  WIocImU.  allae  M 
no  more  than  Hervn  thnniinnd  to  ten  IbooMDl 
years  since  tbe  end  of  tbe  Gladai  perfaid,  to- 
itead  ol  the  eighty  tbaaeaad  ream  nqoM 
by  CroU's  theory.  OeognpUv  ooaAke* 
eeecn  more  likely  to  have  prwluoed  ihn  fU 
dal  cllnutc,  continental  icc«fae«tB,  coil  t*^ 
merly  moro  extensive  gUt'tera  on  mu'n  -- 
ranges.  Aooording  tu  Dana,  IJ| 
Cuntc^  Jombaoo,  and  othffr».  sulii 
chaiinebi  and   '!<  V 

thousand  ti>  fn^i 

sea-lorel,    ;  ■  uUaO 

wero  gt*ai'_  •^•-iiaki^9uk 

altitudes  that  their  pivci|)Kaliua  of 
woJi  moftly  ffnow  throup;b<iiit  tii<>  <■ 
Uir  snuw  and  Im  nMy  lia> 
blly  arcitinulatS'l  Imraiiae  im  ui«iij.t 
ooeanlc  drculatimi  hj  inliniMgiiim    «f  itt 
lathmua  uf  I'aaema, 


•rial 
ai»^| 
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,  WHght  conchidcs  Uuit  ibc  eorliMt 
k  far  u  we  knnw  a/  tlU'lr  mitUiuity  li; 
r«f  thfl  Ice  afre,  lired  perhaps  thirtj 
to  forty  tfaouBund  fean  agci.  Ho 
QiDM  thai  th«  elevaliou  of  tlie  onrtlirm 
of  oor  ixKidQeat  and  of  tionJiwvstem 
:  at  the  dote  of  the  Tertiary  era  ma; 
r  been  at  the  rate  of  tliree  feet  a  c«ot' 
U17,  like  the  present  upHfttng  of  same  por- 
liona  of  BcaniliiuLvia,  so  that  Id  one  hundred 
thooMad  jeant  ibey  frould  he  raised  three 
tiMMnnd  f<^  wliich  U  thought  probably 
MPm(h  to  (!a<ise  the  acnuiiiilatiuu  of  the  ic«- 
«hMtf ;  aiiil  for  the  reipi  of  tbo  Ice  or  dura^ 
4iao  of  the  GUrial  jimud  be  accepln  Pre^t* 
h*i  eatiuiateof  about  iweDLjr-Avotbouiilu) 

Tb0  itaaadoo  whether  man   existed,  u 

I  bMa  dahned,  ia  Kurope  or  in  California 

the  later  part  or  ereti  the  middle  of 

*  Tmiary  era,  far  longer  ago  than  the  Ico 

,  If  axamliked  by  Prot  Ilajncs  In  an  ap- 

[  of  tliia  work,  sbowiop  that  no  reliable 

:  of  Tertiary  uou  haa  been  yet  dli- 


E  Cafx  iOAixm  ni]ii:TAt.i.ifrv.  IJy  ItoonT 
IJirrn.  New  Vnrk:  MncmilUn,  1S92. 
rp.  2M.     Pri«,  $2. 

In  tbo  domain  of  the  phrnlcal  Bclcnceti 
r  reiulta  of  reeearcbf  vhca  acquIcMcd  In 
Umm  ccmpeUfiit  to   lodge,  take  their 
u  •   part   of   the   body  of   accepted 
hlh,  and  arc  no  longer  o)M!ii  te>  diocoMloa. 
aoeiology,  however,  the  demoottraUoo  of 
'  pippoaHion,  and  the  pcmcurrcocc  uf  all 
npetent  Judgc«   In   itfe   tniUi,  carrioe    nu 
vtirh  wM(!bt  Mtth  the  maM  of  people.     T))M 
i  p«rtJcuUrly  true  In  ecoikomios.    Tlie  dem- 
tion  tfaiC  eotire  frvcdooi  of  trade  ^ 
Dtkl  to  the  fuUe»t  working  oat  of  the 
life  of  a  nAtioo  14  u  old  od  the 
yet  we  ha«o  ibe  speoiKlo  of  tlic 
r  nmnlwr  of  the  adrHsred  nadon«  of 
world  ite  policy, 

rof  '  "  >  ^^realntim- 

,  in  the  faoe  of  repeated  demoo- 
chat  It  w  a  failacT,  Ib  bimolalUBin. 
In  tliiN  aue  lhi»  uost  pemleious  doc- 
Sndv  adherata»  nut  aluoc  among  tbo 
I  of  tii«  pouple,  but  among  oUierwU« 
.  •ooDoauiUi  ai  wdL     It  baa  been 
orar  and  urer  Again  that  a 
I  MMKlard  of  valoa  ia  a  dslnalou ;  in  fact. 


baa  been  ao  tboroaghly  deaonilrAted  that 
odbcreuee  u>  the  idea  Is  not  a  whit  more 
creditable  mlclleclually  than  le  the  pDmiit 
of  a  perpetual  mutioa  Mr.  Giffen  may, 
tberefoi-e,  l»e  forgiven  for  having  but  little 
patience  with  l>imt'talliHm  it  il»  adhcrvnU. 
ir«  rery  properly  feelw  titat  an  ei«(iiiail>it 
should  not  be  called  upon  to  continually  di«- 
ouss  a  qiieetJon  that  I»  already  settled  ;  but 
the  contbiuat  reoppenrnnee  of  this  doctrine 
and  its  wide  popular  support  renders  it 
DcceHnry  to  restate  from  time  to  tiinc  the 
eccoomic  facto  and  to  examine  the  allt-f,'e<l 
practical  reinulu.  The  present  book  hi  not  a 
eyatcmatic  treatise,  or  even  a  wuica  of  essays 
grouped  in  a  logical  order,  but  consists  of 
tniscellaneou^  papviit  oootributed  to  various 
pcrio<licalfl,  letters  to  The  Tliue^,  and  ad- 
dreEtses,  The  general  ncope  of  tbiif  ndleo* 
tlon  of  papeti!  U  Indicated  by  the  titles, 
which  are  as  fotlowB:  The  Gencrnl  Caae 
against  Bimetallinn,  On  romo  IlimctatHc 
FuUocieft,  A  rrobletn  in  Money,  Tlic  Inevl- 
tiihle  Hofrtiltd  of  Uturer^  ItimctalUjm,  M. 
de  Laveleye  on  Mint  Trioe,  The  Alh-'gi-d  K- 
metalllEm  of  France.  ItiOS-'7»,  Unsalable 
Silrer,  The  American  t^lver  Bubble,  and  A 
Obapter  on  Btandord  Money.  In  an  appendix 
there  if  s  farther  oonalderatioii  of  the  cae« 
of  France,  and  also  a  nnmber  of  extracts 
from  debates  in  the  Hoose  of  Commons  on 
bimetalUfim  to  1880. 

The  general  tenor  of  Mr.  f»iffen*e  posl- 
tlous  Is  that  nothing  that  a  government  can 
do  con  alter  the  rduUons  of  the  two  uicioli), 
guld  and  sUver,  as  dolenuined  by  coimoruic 
forces;  and  that  if  yoti  could  tic  the  metals 
together  at  Dome  particular  ratio  and  bold 
Uiem  Uiere,  nothing  wliateTer  woidd  be 
gained.  Yuu  can*t,  hovreTer,  do  thhi,  no 
that  in  all  cases  of  attempted  bimetallism 
Mhut  yon  r«ally  hate  U  a  shifting  jtawlard, 
first  gold,  then  filrcr,  and  so  on  back  and 
forth,  as  the  market  value  of  the  metals 
Taricfl.  Tlie  idea  that  governmental,  either 
singly  nr  all  together,  can  ^ve  a  pticc  to 
either  of  the  metaU  different  from  tbo  but- 
,  lion  price  b  fitly  characterized  by  air.  titf- 
fen  in  the  following  extract  ^om  his  paper 
uD  Mint  Prices:  "M.  de  Laveleye's  idcui, 
Or»t  of  all,  is  thst  the  iuipreasiun  of  a  metal 
with  certain  slamps  by  the  mint  is  the  fixing 
of  a  price  for  it  U  you  take  no  ounce  of 
^Id  to  the  mtntf  be  soys.  It  is  coined  into 
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£8  I7«.  l^W'i  *utl  tiiRt  ta  tbG  prii<e  of  an 
oui)o«-  of  gold.  TbU  \i  aA  much  u  to  wy 
ttiAt  if  Toil  sentl  a  cult  of  b«cr  to  the  boittcr 
ui'i  Im  liUii  uue  bundred  botUes  wiili  tlie 
catttuita,  iho  one  bandred  tnltlcs  la  Ihti 
price  of  die  nu<k  of  l*ccr.  l>f  coane,  Uie 
gold  and  ibe  be«r  Iwforo  and  ifbir  (fining 
lud  bottlmg  rt»pf>ctiveiT  att  tlie  Kame,  uii] 
die  £3  17i.  \*i\d.  In  on  ounce  of  gold  and 
nol  the  price  of  it,  jti«t  a.*  the  conteoU  of 
one  hundred  bottles  are  the  beer  that  voB  tn 
ibo  cult  ud  not  the  price  of  it.  I  need 
hArdlf  edd  that  thia  talk  of  a  nuiib  price  U 
the  old  nud  tinio-woro  talk  uf  tbu  cucrcncx 
taddUld  who  bolicvc  in  lucoDTertiblv  papur." 
It  is  a  gr«nt  pitY  that  \ioo\la  like  thii  of 
Mr.  Oiffeo  cau  iirit  find  llieir  way  Inio  the 
haoda  and  minds  of  thotw  miitt^^  with  the 
silver  nuuiifl,  and  who  hare  heen  limught  to 
raganl  the  macb-iibuitcd  tnetal,  m  tliej'  teim 
h,  vritb  emoiionA  aklu  to  thoi5v  tnciled  by 
ooolempUtioD  of  the  forlorn  and  opprcetsed. 

Tm  Brracn  op  Hokkkts.  By  B.  L.  OABxra. 
Sto,  pp.  an.  New  York:  Oharki  L. 
Webster  &  Ca    Price,  $1. 

lit  the  title  uf  this  book  1h>  the  poUnc^ 
which  bad  prompted  the  aooeptance  of  Sb-. 
(lariieT-'e  varioiifi  esMfs  on  the  Bnbjcct  by 
Lbc  Icodlutc  it!;icwA.  The  botieat  ealbufllasm 
of  the  author  and  hiti  positlvcneM  hnrc  giren 
•  ohami  and  virilltr  lo  his  wriilngB,  and 
nude  thrm  attrnctlTo  reading. 

The  mitlalur?  impulse  which  bos  Im- 
pelled Ur.  tiajucr  t*itb  unpamUded  penixt- 

'  oru^e  in  early  cbilJhnu*!,  tn>tii  a  super- 
ttion,  tiimriKU]  to  nil  children  and  saira^cs, 
thni  ouimnU  talk  oinang  tbenufelveil.  Th» 
belief,  iiwtaul  of  being  outgrown  bj  Ur. 
Gamer,  be<'»ine  Ibe  tlnnilnnth)g  impnlMi  of 
hilt  life — faosHiiinated  him  tothenioflt  pamt- 
loking  efforts,  aud  to  the  rnoat  uuguioe  til- 
Mnnooa.  The  book  otmnnilt  In  tarraiMi  to 
bt  atHnrcnKl  tn  only  one  way ;  no  effort  b 
made  to  even  suggest  any  other  concltldao 
(ban  the  unv  Tttiii-h  Piipporta  his  theillk  On 
the  Ti;ry  tir«i  jiugr,  for  miitau«<,  be  wonderi 
huw  U  luu  occutred  lo  man  to  whistle  tu  a 
hotac  and  dog  infitwad  of  uniiig  Ruinv  lound 
more  llk«  tbdr  own.  He  oMya,  "  I  am  at  a 
loia  b>  know  bow  ouob  b  sound  hu  arrer  be- 
come 1  fixed  mcona  of  calling  thMO  animaU.** 
The  aimpk  ancwer  ohtiold  havQ  ooi'urrvd  to 
r.  Ganirr  that  a  wbtvtle  is  Maktr  lo  uUcr, 


is  heard  farther,  and  b  not  onl;  the  < 
mI  call  for  dogi  but  for  bo^  ouit  rub.  Tbr 
wbutlc  of  the  boalawain,  poMiiiwi,  polka- 
mail,  aud  car-«hlfter  abowa  tba  ritopltf  wSS^ 
of  thi«  kind  of  a  Miuod  as  a  call  or  a  ti^»i 
ootc^ 

Hi))  nperiment^  with  mot»k«nr8  atv  my 
tntenuting  and  oiniudng;  bat  explaaatloav 
however,  oon  often  bear  a  dlifcrent  iateiTm^ 
lation ;  ihiH,  on  page  7n,  he  doacrtbei  oo 
experiment  with  h  ({lore  tu  which  he  bad  at 
tacbcd  a  nring  br  which  be  dnigB  the  Rhife 
idowlf  toward  him  acmw  the  door.  Ibe 
monkey,  on  fint  sering  It  at  a  distanoiv  C^*** 
a  low  note  of  warning,  and  oa  the  gloro  v^ 
prvaches  the  maku  a  louder  volt,  fie  tan, 
in  r«ignrd  to  these  Mnbdui'd  unXem  t*l  wamhijf, 
"  Her  purpose  was  to  wim  roe  of  the  ep- 
proachnig  danger  witlinui  alarming  tha  i 
ject  a^i^iigi  which  the  wanibi|c  wae  lulwid 
to  prepare  me."  Tt  lony  be  ubsemd,  1 
ercr,  that  all  emotiimnl  noundt  niada  bj  t 
tnaU  increase  tn  loadoew  jnst  In 
to  the  excitement  ooeaafoaed  hy  the  i 

Ur.  Gamer'a  interpretation  of  the  fin- 
tore  for  negatloa  seeina  tpHus  rcaaopabla 
His  cxperiucnu  with  litt  phtioogrtpli  to 
iipire  him  to  farther  efforts  "u  ttnd  net 
the  founlain-hpud  fntm  which  flow*  out  lk« 
grpat  rircr  of  human  ppecolt."  Ur. 
should  know  that  if  be  b  to  |;(o  to  thw  I 
lolu-tHHui  he  U  not  U>  mn  out  to  the  i 
tip  of  one  of  the  twiRH  wlilob  bnmclwli 
In  the  Tertinries,  but  nllier  toMair  tb»  half- ' 
apes  aud  tiie  Icmuia  if  he  )i  lo  get  tb«  t» 
motc«t  light  on  the  subje<*i. 

A  prepuratiuu  fur  the  work  Ur,  Oanur  li 
cnffngod  in  should  hare  been  |HvUc«d  b«  ai 
cxhatiMive  «ody  of  tlie  etnotlunal  aaUD^ 
emitted  bf  matt— eoutida  r|nHe  dJotioei  turn 
artieulate  nttenuicat  wlitcfa  form  wtwil  Oii 
scntenoea.  AsanniuEtmtiun  of  thMoaMovlm 
let  one  witnera  a  baoe-hall  |**oie  ami  c 
the  different  criea  which  fro  up  from  Ite  i 
dicnoe  at  different  pdntc 
few  yean  »fa  there  woi  «  t^ 
Brooklyn  bua-ball  ground 
out  of  aiftht  of  the  game. 
kiiidM  of  ituuudii  emitted  by  ibo  n<, 
ci«ely  what  wu  hapiwnlng  On  the  '... . 
unerring  certainty  he  cotild  mj^  ' 
a  hot  ball  caught  from  thiv  tai."  or  ' 
put  out  at  Brat,"  "  bynM«-r«n,'*  **an^t  • 
Uio fl; "  " nmk  ileoliiaii,'' etc   Auljtal^w 


I  out  ikf 
thwfo^H 

DdieJrfH 

tH-half." 
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wtrc  oU  miotiotiftl  auU  iuarticuLftUL 

irben  10  xavxy  dvuila  of  a  coatptex 

;  OBt  ft  Ttrictj'  of  fljrmpbcoomcnal 

riuov,  ifby  maj  we  nut  insist  tbiti  the 

speech  of  moDkeyn   lu;  well  us  of 

nhoali  Is  of  the  Mine  Dnture  1 

To  do  not  doubt  Mr.  Ganter'n  eAmest' 

but   lamont    )i\&   impetuous  tendenc>' 

[one  lide  of  the  qaution  oolf.    Hia 

nta  with  the  phonogr&pb  uaA  \M 

Bh  of  tha  iiibject  tluwltl  be  encouraged, 

the  oollectlou  of  facu  vEU  be  of  great 

due,  even  if  bU  tliconr  of  specdi  filbi  lu 

The  book  U  Utteraeting  read- 

DUgfaout. 

u  Ki.KinxTAJiT  BiuLoor.  By  T. 
Pakker,  F.  R,  K.,  ppofcuwi  uf 
BioUiKT  {11  tliK  rnivvr^itT  of  Olugu,  Dmi- 
«din.  N't^  ZcJilnnrj,  LoadoD  and  NVw 
York  :  UocmJlliui  &  Oo.  Pp.  408.  niu9- 
Utttcd.     Price,  $'i.2S. 

Tim  work  differs  osBeudally  in  puTpoee 
ireaUDeot  from  the  «uadard  Practical 
boiogf.  .Alcbougb  the  author  admlu  the 
kkw  cf  Prat  tliuJojr'*  *'  eouud  cbdod  gf  b- 
iD,"  Iv  proceed  from  the  kuowu  to 
0  uuknovu,  ret  he  ^Sixtpi^  to  the  earlier 
Ltltod  puntucd  iu  tcai-litng  biolt^,  iitialo- 
na  with  the  order  of  ordation,  advanclnp; 
the  ■inipic  lo  the  eoiuplei,  aud  defends 
upge  lof!ic»l  inwiDdfl.  He  m'ogtuns  Iho 
knger  uf  uv«ntbelmiDg  the  hapleda  atadent 
oni.'e  with  uufamiliar  objectf,  new  means 
atirio,  and  a  itraoge  loiifnie,  and 
attMDprumisc.  IMiu-egardiDg  the  ar- 
of  ihu  book,  practical  doaa-work 
with  a  aiiid;  uf  a  Quweriniz  plant 
vert^-hralu  aainial.  Tho  [nipil  will 
tn  iuHicicully  aL-r(iiaiQLeil  with  the  ter- 
aod  uiii-ro-<npii-il  work  to  uke  up 
II  ill  the  order  girrn. 
ts  iNMtk,  iiowerer,  ia  dnlgned  for  tho 
rather  than  the  laboratory-,  and  the 
prooBOPM  of  dlffcnmt  t,^-pc8  ore  described 
UliwtnLted  with  fucb  detMl  that  actual 
of  the  otijcvts  u  nol  ewentiAl  to 
.AcqualMUioe  with  thdr  chnigca  of 
BvgtBiiiag  with  amwhB,  repre- 
f«fiua  m  eouidared  In  the  or- 
iticreMiDg  cotDplozhy  until  exam- 
tha  higher  plaala  and  atumals  art 
Al  bttrraU,  special  1«iaoDt  ar9 
Dtsd  tn  onportam  topics;  cell  nrocture 
Bticku  dif  idtn ;  blqgancsla,  lunnogene- 


aia ;  the  orifdo  of  spedea ;  diatincUve  chnr- 
actorv  of  animals  and  plants ;  rcpruduotion 
and  cmbrrology.  The  rariou^  raode«  of  ntt- 
tritioQ,  digC9(tioi),  muTument,  anil  gvneration 
arc  treated  in  conu«ctiuu  with  aacli  hidi- 
%-idaal  Drgamsm. 

The  aim  of  lite  author,  "  lo  give  n  fnirty 
coDQected  account  of  the  general  principtee 
of  biolof^,"  ia  veir  carefully  corripd  out,  and 
those  who  tlesirc  to  gain  an  ituii^ht  into  the 
science  ar«  materially  asalsled  b;  a  glowaiy. 
In  this  the  outtior  haa  f^ren  lo  aoreral  bo> 
touical  icnna  a  mJJIo^cal  meaning,  aliiving 
toward  a  more  conalstent  uomenclatttre ;  but 
the  atudent  will  be  grateful,  witlraut  rrgard 
U\  these  innovatioDa,  to  Ite  aaved  Hw  tliank- 
\e?»  labor  of  Marefatng  for  words  that  tho 
average  dictionary  does  not  define. 

THisBPORwans.  By  CAan.  0.  IUskixh.  Bl- 
bier  Publfihhig  (.^jmpaov,  Lrnu,  Ua>a., 
1892.     Pp.  16(1.     Price,  $1.20. 

It  Dot  infrequently  happens  that  an  np- 
paratwi,  machine,  or  method  of  work  which 
n-oa  diwarded  in  the  early  atagi*  of  a  dcrcl- 
opin);  Induatry,  Iweomea  later,  by  tlie  pn^* 
rcM  of  th«  induHtry,  to  be  very  important 
Tbii  has  been  tlio  case  lo  the  application  of 
electricity  to  tho  production  of  li|;hL  It  )ic< 
gan  with  the  altGruating  curreut,  and  Li  now 
reliu-uing  to  iu  The  use  of  thta  ly{»c  of  cur- 
rent  is  now  becoming  so  general  that  it  would 
not  lie  beaide  the  marlt  to  aay  tlut  future 
prugresa  in  tho  applieaUuD  of  electricity 
will  all  be  in  thi«  direction.  An  increasing 
amount  of  iDcandeHrent  lighting  ia  being  done 
with  it,  am]  it  Deeds  only  the  deTelopment  of 
a  aatiafactory  oltemating-carront  motor  to 
render  it  arnllable  for  all  frawrr  purposes  for 
which  tho  continuoue  current  if>  now  ctd- 
ptoyed.  The  marrolooa  flexibility  of  thla 
form  of  corrcnt  ia  what  cna.si)tutcji  its  great 
commercial  advantage.  Ton  can  etart  widi 
a  current  of  any  tenikin  and  volume  you 
please,  and  produce  at  the  operating  point  t 
current  of  any  other  teiuion  and  volume  that 
you  deaire  within  the  limiu  of  the  origmnl 
energy.  Vou  can  step  up  to  higher  tension 
or  d»wn  10  lower  tctuion,  or  dn  l>nih  in  nuc- 
ceaxiotL  All  this  U  accompliahed  by  the  uao 
of  the  Ixnnafiirmer — a  form  of  inducliuD  coll 
Thi»,  which  i8  the  vital  purtof  thealtonuiting'- 
current  iratctn  of  <lietrib<ition,  forma  the  sub* 
ject  of  thia  Uttle  t^olume  of  Ur.  Hagyu. 
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THE  POPULAR  8CIBNCS  MOXTfflT, 


Tbe  txmlc  b  pHmaHljr  addraicJ  to  working 
^eclriciuu  wbo  Iwve  ehtrge  of  ilu^rcatiof;- 
ramfflt  nppanUlft,  bul  U  way  Iw  rvsJ  iiikIw- 
itacK&igV  hy  onj  otM  who  is  Biiffick-oUj  in- 
terwled  in  the  pnjftrsd"  of  elcclrioitT  to  hiive 
ukru  tlie  ttoulilc  to  uipiirv  a  rudimcutAry 
kuonl^fic  of  the  eiibject 

Tbc  book  opea»  wilh  a  brief  eonsideratloo 
of  the  pbeaocDcaia  of  loducUon  and  Ite  appU. 
ntlun  to  Uhi  traaafaniwr.  A  cbaptor  Id  giren 
to  a  matbcmaUcal  oanaideratloo  of  it,  oue  to 
the  clwn|Ee>  U  bos  imder^one  to  fit  it  for 
ramaiordal  umi,  aad  ono  ooch  to  it4  catuitru& 
lioa  and  ita  u.'k;  in  jmicUcc.  Tho  book  dorca 
with  a  ducripU'ttn  of  tlie  cliief  commercial 
Kmatitfrracn.  VariouB  mi«c«]|iU]«fMa  eitl>- 
)ect«,  wbicti  cuulU  Dot  well  Gtid  a  |jUc«  ia 
tb«  bodjr  of  tbe  book,  «»  Dotioed  in  an  ap- 
pendix. 

IsDrcnos  Coim.  By  O.  E.  Bokkkv.  New 
York:  MacmUlan  &  Ca,  l!t»2.  Pp.  231. 
Price,  $1. 

Tub  author  boa  casaycd  iu  tbia  rolume 
to  n^TA  aach  praotjcnl  knowledge  of  the 
metboda  of  contitravting  and  ojwmting  io- 
ducttnn  colls  as  will  he  nf  use  to  tbe  ama- 
teur t'jil-iuakcr.  After  considering  briefly 
the  theory  of  iudactlon,  lie  givet  dltvctioos 
huw  to  coustnict  fpark-eoUs,  derolea  a 
diapter  each  to  AcccteoriGa  to  CoiU,  and 
apocial  Forms  of  coils.  Some  of  the  other 
cfaapteni  arc  Batterioe  for  Coila,  Repair  of 
BatteriM  and  CoiIa,  and  Useful  Notoii  on 
Coila.  He  also  devote*  a  chajittfr  to  tKirau 
of  thi*  faoiuua  eoilg,  «ucli  aa  tliat  aniatructed 
for  Ur.  Spoltiswoode  by  Appi^,  of  tAmdoo. 
The  twok  la  pruridtNl  with  a  geoen]  Index, 
and  ifl  qtilto  fullv  illuntratod, 

TiiK  Fa-'isomt  or  IltoH  Waors.  By  J. 
8«.'!i(ii:>iKir.  New  Vurk;  G.  P.  Putnam's 
Sona,  Itt'-'S,     Pp.  4U.     Price,  $1.50. 

IlE  a  time  like  the  prcAcatf  when  a  cam- 
paign of  edui'ittiuii  OQ  tlie  torilT  i|iK*ftt)un  ts  iu 
pfogres^  ind  whim  not  only  tho  grent  nuue 
( ihe  poii|dr,  hut  many  of  Uie  mppoeed  benc- 
llaHei  of  ibo  tariff,  on;  awakening  to  tho 
fict  that  prufi^rity  hy  buiatlun  in  not  quite 
what  it  ts  rcpref«T)tcd  to  be,  a  book  llko  the 
prwcnt  ono  U  a  refy  wdc^tma  addition  to  the 
curmit  ntnrmiur*  of  tk«  aubJet'L  Tbi*  pro- 
tectwl  cloMOf  have  Mieooedad  in  maintahdtii; 
ibemclrai  b  tlie  tn^fKpamx  of  their  prcMOt 


wy  have 
srMtea^^ 

I  aoBflfn 


grtnUtiM  by  lii^ir  app««ls  fca  lhe« 
to  f upfAtrt  piotectloo  aa  the  aole  guanowr 
of  high  wagen.  Protectlenlctt  tiavw  nattr 
tired  of  oootnutlne  the  day  rate  of  wainea  la 
tlda  oonQtry  and  Europe,  daimlDg  thai  they 
were  duo  to  the  tariff,  and  that,  if  Aft»«sicn 
ojaunfacturing  fauhtatriea  wcr«  tSqittrwl  of 
tho  beneflta  of  proteetioo,  wage*  mwt  fafl. 
In  all  their  dbcoMwna  of  wocu  tWy  have 
aaalduooalyrBpreMnied  thai  tha  dUr«rMM«| 
wages  corresponded  with  liie  ditTfretioe  I 
labor  cost  of  the  gootta  oiado  fa«n!  and  i 
It  baa  twen  pointed  oai  •  good  natty  ) 
by  tariff  ro^nnen  that  hl^b  wagci 
neee«itaiity  mean  hi|;h  ooet  uf  prodttetlon,  bat 
DO  one  hafl  heretofore  takm  up  the  queetiuo 
aud  dealt  with  it  In  such  decait  as  tlio  autha 
ofthf  prPHTnt  work.  Mr.  Schoenbof  tepand- 
iarly  well  titled  to  undertake  Ilia  task,  Howm 
commiMioned  by  the  late  Secnrtarr  Bayard 
to  make  a  atudy  uf  tbe  iiuvottua  iu  lite  i 
and  manufaeturiog  cenlen  of  Eompe  i 
Id  the  diplomatte  serrioe  nnder  tbe  4 
admiuiatnitiun,  and  has  himself  bad  oo  ' 
tended  expttiioice  a«  an  -i  \-\-t 

He  not  only  rimiron'rts  tin.  a    .. 

a  high  rate  of  day  wages  otioeBaarily  inneiM  • 
high  liibor  cost  in  productJoo,  but  mwfaitnihtf 
thut  n  high  rate  of  wagM  i«  neccaaarlly  aoio- 
vl&tod  with  a  low  labor  coat  of  ttt«  ^(wla. 
Uigb  wages  mean  high  elfloieucy  of  iIh)  ttDrkir 
and  low  wagee  low  efficiency,  ami  the  im 
tjal  coudiiJuo  of  the  payment  of  hlgti  waga 
U  that  tbe  worker  la  ao  unch  ludr*  «Mmi 
and  baa  the  command  of  io  mock  bctlvMli 
that  he  ean  prodooe  goods  more  cbaaply. 
Oar  hi(;hpricod  American  lalior,  tlwaOm, 
hoE  Duthing  to  fear  from  tha  dHMftet  kb« 
of  Eitfchiml,  and  the  rvlatlicly  hlgKfrtMl 
labor  of  HufElnod  nolhlo);  to  fear  trtna  iW 
low-priced  tabor  of  tho  Oantln».-nL  Tbe  i«al 
chcApoow  of  higb-priued  and  tlwrcfore  efr 
cleut  labor,  when  meaflunKl  in  oomoiodUai 
produced,  nhich  Ld  the  only  eotuhlcr^M, 
thut  luu  auj  h<-'  '■■"  ((upaUnai 

4vitripoitti'>M  nf  I  ,0  be 

i  u  deilactlv 
iitentltiUMfU!,! 
u  itlt  [^  hut  eftominea  iu  detaS  I 

chief  -,  nl  tuduetrin   ti*   ii.- 

flodlttg  that  evoryvberw  *  If 
ami  a  low  tabor  roat  In  pnrju.  ti'm 
In  hand.     Oo  gfvee  lebcylkdoe  in  the  | 
gloH,  Irom  cottoo,  and  woolan 
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nrfnntly  prftvinfr  tits  pontion,  iin<i  Bhoirs 

rlrarlr  tJiat,  «n  fur  frnto  tliP  workiog- 

,  ptxibliog  b*  protectjiin,  he  in  injtircd  nl 

lum.     It  is  much  to  bo  boped  thiit  the 

ttial  c«mt«nUon  of  lh»  l>ook  can  be  prop- 

^y  broRKht  before  the  fnnncn  and  ArtUona 

the  Dfiuntry  while  intention  is  bo  kcoolj 

to  tlie  importaDPc  of  LiKff  qucoliooa. 

F  tcfonnen  will  And  re«<lT  to  their  hiutd 

[III  pAgu  jftat  Itie  kind  of  tualeria]  ni^eded 

I  ilhtitrntv  iinrl  iTiroixv  tlictr  pcmtions,  oikJ 

lid  tnikc  good  luv  of  it  in  the  opportnni- 

dcd  l>j  present  t)r)lttl(.-]il  disciio^ions. 

ionsm  oj  SriKscK.  Bj  Jdhn  Ttndalu 
In  two  voIniiKW.  Vew  Vttrk :  D.  Ap- 
pUitiD  &  Co.,  1692.  Pp.  482  Moh  Ttd- 
uttw. 

Tin  orl^Dnl  volume  nnJcr  thia  Utlo  ia- 
d   aomc  Iwcnif  yi-arv  ago   has  gnidunllj 
wn  io  file  bj"  the  adilillon  of  new  papera 
itil  it  fififlJlr   hecomc   so   unwiuldj  m    to 
(•wllnlH   dlvi'liag  It   btu    two    Toltimcs. 
lidn  the  nutter  la  the  prcrinus  cdltioa 
rr  wv  Mntc  fif  teea  new  papers,  mcMtly  re- 
lag  Io  nwearches  in  molecular  physics. 
h  prc*ectt  Tolume  uid  the  voluoc  recently 
l*d   nnder  the  title   iif   N'ew    Fraf^onta 
[toin.  ihr-  piblinhc-Ti  fftute  b  ui  mtrodue- 
't  of  the  iMxnuionid  papiTv  wliich 
->ll  e«rM  Io  inmerrc  In  u  perma- 
R  iorm.    The  flrvt  of  the  present  voIoidm 
ttabu  the  pipcra  th«t  reJato  to  the  Iftws 
I  phftiuroena  of  matter  solely ;  while  the 
wttii  the  cxeeption  of  the  address 
eleclrie  light,  deels  with  quoathms 
tnrerFe  the  dauain  of  mind  as  well 
of  mafltrr.    Thla  vulumi:  conlJUnB  Ibccclis 
■  ■.iire*s  delivered  bi-ftire  the 
II  at  iu  BelfaAt  meeting  in 
IW«,  urn  well  M  Pnif.  Tyodaira  reply  to  vtt- 
ies  whieh  he  if«ned  under  the  title 
polog;.     The  volaroe  cootAiiu  also 
!l-b»owD  a<Idrv«B  upon  the  Sdentiflc 
ei  the  ItnAptulIlin,  and  tltat  upon  Hat- 
Poroe,  u  well  as  hii  cxcnraion  into 
cntoMcrod  by  thoologbinA  e^ectolly 
r  uwn,  in   whiHi  1ii>  dUcusxes  mimclee 
im^cr  in  rclatiuo  to  nutural  laws. 

out  ncccMAry  at  tht>  In  U->  day  Ut  say 

III  ontDSWDdatiun  of  Pnif.  T^-udnllV 

«ftd«noc^     Ite  ij  nmd  whervwr 

Uof^ge  b  cptdien,  and  lYimca 

1^  In  doaur  t»Li>II«ctiai]  ami  emuCloiwl 
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eontnct  with  \\\&  roaden  thno  any  other 
HL'lenttfle  man  of  our  time.  Thin  In  due  in 
larKs  measure  Io  that  tmspamit  intdlcctuul 
booeaty  which  moke*  bim  iconi  to  be  Mif- 
de>«fvc<l  or  to  take  any  lower  aim  thim  the 
purrult  of  tniUi,  lend  whither  it  will.  There 
is,  moreover,  an  clorntlua  of  moral  tone  per- 
vading all  bill  ipceulntiuo^  euuccming  that 
unknown  world  into  which  wo  vainly  peer, 
which  brings  him  into  (sympathetic  eontnct 
witli  all  camoft  fe<'ker9  aft^r  trutli,  no  mat- 
ter how  widely  ther  differ  in  their  concla- 
pionn.  Of  tlic  literary  merit  of  the  diacoui-sea 
of  Prof.  Tyndall  it  \&  also  needleM  to  qieak. 
The  purity  and  rigor  of  his  diction  have  al- 
ways charmed  hia  readera  oe  niucb  as  lihi 
lucidity  of  thought,  and  he  has  long  been 
recognized  aa  one  of  the  ma&tei«  of  myle. 
Tboee  who  prise  bhi  writings  will  be  glad  to 
hnve  them  in  tbl^  Inst  form,  which  in  all 
probability  will  proro  to  be  a  dual  one. 

Lira  %ti  UoTioif,  OB  HnscLK  KStf  Nrutl  By 

JniiTi  GsAT  UcKicKnuoK.    London  tad 

Edinburgh:  A.  &  C.  Black,  IB93.  Pp. 
200.     Price.  $1. SO. 

Tuts  Utile  book  ooosIiU  of  a  conrst  of  »U 
Iceture^delirered  before  ajuvenile  audience  at 
the  Royal  lo.'ititutioa,  and  is  an  excellent  exam- 
ple of  what  u  popular  cspoeition  of  a  acientitio 
subject  should  be.  lliuugh  addressed  to 
juvenile*,  the  lectures  can  be  read  nith  in- 
teroat  and  profit  by  older  folk  wbo  are  not 
flpeclally  informed  on  phyglolofiical  subjcctA 
and  the  methods  and  apparatus  CH-d  by  ex- 
perimenters tnatudyin;  the  problems  to  wbJcb 
they  addreaa  tbenudres. 

The  title  Prof.  HcKcndrivk  has  given 
to  hift  course  is  out  a  very  happy  one,  bm  it 
doea  not  indicate  with  any  cleamc^  the  ^ub- 
ject-matter  of  the  Iccturm,  which  deal  with 
muftculnr  movement  He  us«  in  hi.'t  dem- 
onetratlonp  tfae  muscle  of  the  frog  which 
correpDuda  with  that  of  the  calf  of  the  leg 
b  man.  This  he  excitee  by  means  of  on 
electric  eurreut,  and  performa  a  otunbcr  of 
the  gtrildng  and  beautiful  experlmeotf  de- 
mised by  ph%ii!ological  experimenter*  fur  the 
atudy  of  the  beharior  of  living  matter,  fie 
illuMtmLcs  by  experiment  the  lifting  power 
of  a  muscle  when  eoiitraetiitg :  ihu  nature  of 
the  movement  that  occtira  when  a  ttmMjlf  it 
contracting  ;  *hawi  graphically  by  meoiB  of 
OurvM  on  emoked  glaaa  tlie  timaf  of  Motroet- 


a?* 


lag  and  relaxiag.  lud  tlw  ifni«  rcqtiirfO  for 
Df tre  trwuiiiisrUiD ;  iIucumcs  Uiv  cbetnioal 
cbuugvfi  Ui3t  takt;  |iUi.-«  In  u  miixcle  wlittn 
working  and  iu*  nnBtog;r  to  k  Iicbi  cogtQo ; 
Dil,  after  abuwthg  UiuL  k  mu^ulu  genuratCM 
I  electric  currentf  clones  his  oounw  with  a 
ilderstloD  of  tlio  (^lecuic  orgatui  found  fai 
ifiihcft. 

ELniKMTs  or  QuAt-tTAnric  i>d  QoAKTiTATtrr 
AsAi-fsiB.  By  0.  C.  Ciinwux,  Pb.  D. 
f^«coud  ctlitioTL,  roviMNl  add  t^nrged. 
Fhilidrlphra :  P    BlaklstoB,  Bod   &   Co. 

Pp.  na. 

TuK  author,  nhu  U  ProfeaBor  of  Chem. 
Utry  in  Cornell  Unirersity,  hai  brought  to- 
gether lu  Uiie  book  the  material  that  he  has 
piihliilied  before  in  handbooks  of  analysis, 
togclbLT  with  much  new  mntWr.  The  vol- 
nme  is  dlridc>d  Into  firn  part^ :  in  the  first  of 
tli4»e  the  pn>e6Me»  and  maoipulaticnu  of 
analj-tioil  cbvniistiry  mn  described  quite 
fully ;  Ibo  second  Mts  forth  the  ffjaieoiaiio 
course  of  qualitative  analvciii;  the  third  is 
devoted  to  thn  opentlioas  of  qiinntitative 
nnalTsiR;  directions  for  cxamplee  in  quanti- 
tAtlvn  analTai.i  constitute  port  four;  and  MnU 
of  appBratus  and  rragents,  varloutt  toblei,  etci 
nakc  up  part  6tc.  Thin  U  the  flrai  IkxA 
that  H'c  hare  seen  to  use  the  new  9prIliofi;H  of 
chiiuiical  (vrtu."  originiitod  by  the  American 
Aaioctatiou  frtr  the  AdTUiMment  of  Scit>n<-e 

Lin  Htjrroiun  or  ynRra  Amempak  Bims. 
By  Charlu  BiiM)tKK.  l^ptnin  L'.  H.  Anuf. 
WasIUngton:  Smithsoniiui  ludtituliun. 
Pp.  44<1,  quurtu. 

Toe  Smiiheonian  Ijulttutiuo  ban  begun  ■ 
ntie*  of  8pecUl  Bulletins,  doilgaed  to  illua. 
Inte  Uie  ooUeoilooA  in  ihe  National  MuMom, 
and  Captain  Beudiro'ii  work,  cxiTerlng  part  of 

«oUectioa  of  birdM*  egga,  appoan  u  the 
I  of  tb«  KrioL    The  prawot  rolumc  is  can- 

I  to  galliiiacooiu  bird*,  pigectuk  and  Mrdd 
of  prey,  eoibraolng  a  tou]  of  one  biindred 
anil  ft>rtTi>ix  Epedea and safaqweioi.  Dosldea 
do<cri)itiig  the  «ggB  Uld  MMI,  tbe  autbur 
|iTv^  liie  brcolinjf  tubli«  of  Moh  fpodea,  it£ 
ligrstnrjr  and  bnwdhift  nu^geo,  M  f or  aa 
tt«9  b«fe  )>v«u  determined,  and  oilier  fact« 
M  to  Ufe  hiatorj.  The  cla*tifi(Miiun  jrirm 
In  Um  (>)do  nnd  llicck  U»l  of  tbe  AnH*rioaa 
Oruitliul<ip»(ft'  Cnlua  hM  bwn  followed,  and 
the  lyuuuf  lu;  and  nonienclaLnre  nM>d  In  thl* 
Ibl  Ihys  boot  »duptod  klto.    Tbo  valac  ot 
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the  work  U  Krcatlj  enhar-'l  ' 

giuit   ciilnred   plaum  ut  • 

tiiul  of  one  hundred  nnd  tigbivfire  nr« 

tio>>.     Cnputio  Bendiic  ti  Donorary  ' 

>i(  the  [kiiiaKioent  of  UGlogy  In  Ibe  Xitl 

Huseuni. 

IIl8TonT  Of    Hi-  ""■    I'f  ■-■»■■■•-   ■•-    M. 

CHtSETTS.    I 

iugton :  Bir 

Tqk  best  Mend  of  □arvanj  Du 
can  nni  bftlp  veetng  h  great  want  of 
tlun  in  a  hlstor;  of  MiMMchuMtIa  < 
tltal  ^veK  more  wpaoo  tu  Harvard  ikau  to 
thirteen  olhtM-  inetitntioDi!  combine),  jn  ihl* 
Prof.  Biiab'8  Ihxik  does.  The  satbor  ^nt  • 
ixnuu-L-ti'd  ht5tOT7  of  Elarvmrd  In  bb  flAj 
three  chapters,  then  deacriboe  tfas 
ilcparnnents  of  the  onJTenitT,  toEU  I 
iuAtructjon  b  gjven,  setu  forth  the  **  Eoraa- 
tlrc  influoDocfl"  at  Homnl  which  ocmaitw 
Ftudent  life,  aud  clotod  with  a  aketdb  of  tlia 
presideitti)  of  the  coUe^  and  oniTenU)  mtk 
a  Unrvanl  bibUograpbjr.  Nnxl  cum**  a  btW 
histury   of    WilliAnis   4VI'-  red  li 

I7if3>,  by  Elien  Burt  Pur>.ii  <««te; 

of  the  faculty.  Tbcii  follow  suiiUar  ■ 
of  AndoTur  Tliculugital  Sciiuuary, 
College,  Tuftd  Colicp*.  llasjachuMtU  h^- 
tutc  of  Tccbnolngy,  WorcCBlur  PolyMdn^ 
tnsUtuto,  and  Boston  C*^u|pv  by  pew 
ooiinooted  with  tlie  rvpniJra  frwrtJUilfrr* 
AevoaaCB  of  Boston  Fnitundly,  IIumA* 
KCltti  Agricultunil  Ck>Uei{^  and  Clatk  tlst- 
TCntlty,  ouiiipilinl  from  offlKsl  rgnit't'.  trr 
alao  tDclndH.  There  tat  - 
womcoi's  colU>g« — Muuni  '  . 
luy,  and  Rmith — prefovud  by  a  gencrwl  i 
t«r  on  Bigher  Eduuation  for  Woomv, 
Mn.  Sarah  D.  (Loeke)  Stow.  Tba  ntewl 
well  llliutniied  with  plaiM,  rrnirawniin^ 
bidldlu^ri  of  tbe  rarious  ooUegas. 

Pmraipja  EncrATios  ik  t»i  Pcbuc  J„ 
By  K  Akna  MoKAl^     New  Vork: 
lean  Rook  C<i.     Pp.  It»il.     Prko,  j 

Tuts  hi  a  manual  of    gjfniBMte 
may  be  performed  iu  a  »rli<Ki1-M>irD_ 
withottt  aiii  stid  MHOC  wit!> 
It  prorfdcft  for  a  graded 
from    ikti  flnl  ytor  of  m 
•>'boal    Til*  nMfVanwute  > 
many  nni  illustrated,    Tli> 
for  ^AwMn^  wbidi  toehido  «  a^  <»i 
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ealM  tna  Irriag  School  Mftrcb 
An  ill<i*tnitc[|  chiipUr  \*  U«noted  to 
■u-oii  ponturini.'.  A[>|>aratii8  drills  with 
I,  Iniltiui  dill)?,  tiiif^,  dumh-b«^U.s  etc., 
nerfbed,  and  k  grnit  miDy  additioual 
tfon*  are  suggeeted.  Tho  roluroe  in- 
ibirt;-t«a  pagw  iif  luiialc  ^uluble  for 
Hem*  uf  clnsaae.  W«  nrc  »ouicvbii  a«- 
led  to  Kc  itt  the  fraut  uf  tlie  book  a 
III  qootafiOD  ucribed  to  Herbert  Spcn- 


Ui-OOT.  Hy  pRFDKRui:  R  Hathh,  F, 
&  Ne>w  Vork:  MscaiillaD  &  Co.  Fp. 
A.    Price,  SI. 

it  It  brief  ctctDfiiilAi7  TQUitiol  con- 
of   two  pArt«,  the  fint  dcvotvd  to 
of  miurralA,  and  the  secoud  Iroing 
r«.     ht  the  lirst  p&rt  the  cnr«>tAlIiiie 
uf  tiitn^inilt  lire  detimbed  quite  inWy, 
i-KinitTil  c<Titipuikilioti.  ApvriBc  gniv- 
uUter  cbaraL'ten  are  treated  briefly. 
Ijitivtt    pirt    llw   minerslM   are 
T  ibrw   hwi'li*:    rock-fonnrng 
one  and  ycinalwoa,  saltn  and  aihiv 
BdnwalM,  gemi  or  precious  atones. 
b  inuntnied  with  many  cutu  sbonr- 
fnmiH  iif  crvi'tAU  or  ruuorphoiut  min- 
id  th«  o<-vtirr«i)oe  of  miiieral^  ia  Ttiiu. 

t  cnt  nratcNi  AKD  Prmun  ITkaltil 
I  br  TlioXiJ"  f*mrK>80N,  M.  P,,  nnd 
m'F.  MriiTOT.     Vol.1.    I'hiU.icl- 

P.  blakUitoa,  Sua  k  C-o.   Pp.  1«>1». 

■tMvdvi!  work  (it  which  ibc  Hnti  in- 

Bt  b  befura  us  U  made  on  the  plou  of 

icveriil  «uhj«ct5  tiulnded  in  it* 

1  tty  author*  btving  »pecbl  qiioll- 

'  -p«diT«  tnck-i.     lu  tho 

|Im>  <*t!ili;T%  liavp  Iwcn 

ti  of  iIh-  F-nnli-li 

'>f!!iTn<  of  n<:!ilLh, 

11  til*"  (vpnjp 

■  inditioTW  the 

\  (Mr«.     Tbe  Itntt-  totamc  oimprites  dx. 

IcBMTii    dealing    Mparately    with    air, 

(ood,  rlftthlttff,  hotJu,  the  drclllog, 

Biiai.  oiroualte  and    noxious 

The  iiMwt  %pac«  18  given  to 

r3»  Tlie  DwdHtig,  by  P.  Gordon 

HaW*   {}    Vonii"      The  nutliora 

-nuigo- 

'  ',   bar- 

■Vwitl,  wirMooMs,  and   ho>i^ule. 


both  genura]  and  xpecia],  and  the  drainnge 
of  the  dn-oiiing.  The  Dis|M>sal  of  Refuse  i« 
aUo  treAt^  vitlt  much  fullness  in  aseparaic 
article  by  W.  R.  CorBeld,  M.  D.,  and  Loqia 
C,  Parkea,  M.  D.  In  the  casnj  on  Wanning 
and  Ventilation,  iho  aathor,  W.  N.  Shaw, 
P.  R.  S.,  gives  fommla»  and  dcacribea 
methods  for  calcnlating  the  movement  of 
air  In  mrious  sjHtciuj  of  ventilation,  and 
gives  a  snmmiiry  of  tho  conditiooii  to  be 
utiflfied  to  accuro  a  proper  change  of  air. 
Hu  ako  comparea  tho  edlriRtiry  of  the  ordi- 
nary mode*  of  hcnting,  and  givca  varioas 
uumerieol  data  »)nc«rDing  heating  in  the 
climute  or  Boglrmd.  Thi:  volume  \b  illm* 
trvted  with  nearly  two  hundred  oats  and 
plntm,  and  liiis  a  f^cparote  index. 

AXIMAL  COLOKATIOK.      Kv  FSAITC  B.  BeDDAIOI, 

M.  .V,  ¥.  R.  S.  E.     New  York :  MactuiUan 
ft  Co.     I'll.  2SH.     Price.  $3.60. 

Ms.  ftxDDini)  bas  chodcn  n  very  attractive 
topic,  and  \in»  made  a  book  interwUng  to 
both  the  xnoiogist  and  the  geneml  reader. 
After  ui  introdactory  chapter  giving  tlic 
principil  fuvta  of  animal  cnlonttion,  he  cite* 
a  number  of  coses  In  which  ibe  coloration 
of  an  nnimal  appears  to  be  in  part  due  di- 
rectly to  the  Influence  of  the  currounilingsi, 
amoug  which  arc  the  prevalence  of  groim  In 
the  nnimahi  of  verdant  Coylfiu,  the  while  fur 
of  pohir  animola,  and  Uiu  abxence  of  color 
among  «ave-dwelllng  aperies.  Coming  to  tho 
piirpo«eH  of  color  in  auimaU,  the  author 
finds  much  to  discu.^  under  the  bead  of  pro- 
tet^iive  eolontioD.  While  on  this  subject  be 
raises  the  (|uestion  whether  a^  a  matter  of 
fact  nnlmals  arc  eonccnicd  from  their  foea 
by  their  proleetive  rcaemhlauc4»,  and  idiowa 
that  there  Ik  tnuch  cvideore  on  the  negutiv« 
dide.  Ue  contends  al»o,  that  in  iiome  cuci 
iii>-L'alled  prDtct-lire  mlodcion  li  producdl 
twire  dimply  ami  tlireotly  than  by  the  opera- 
tion of  natural  nelection.  Warning  colon- 
tJon,  (Irst  eiplnincd  by  Mr.  Wnlloee,  nert  re- 
odves  attention.  Tbo  author  la  Inclined  to 
give  mach  weight  to  the  suggetrtion  of  Dr. 
Ririg  that  in  caterpillars  which  are  distmile. 
ful  to  their  cncmled  the  unuil  bright  pig- 
ments cause  the  Inedibility  of  the  vpceie* 
bslead  of  being  produced  to  advoUaa  it- 
Alluring  colon  tecriVQ  attention  in  the  <tanie 
ehapfer.  Allied  io  oolorution  like  the  ear- 
roondin^  b  mimetic  coloratlan  or 
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hlinoe  of  one  «|)«d«s  to  uotbor  that  Is  bet- 
ter etiduwed  with  mouui  of  dcfnuc,  or  *rith 
iiome  ottier  dtwirsble  (tcesesaiod.  Ur.  Bed- 
dikrd  frcijneuU^  cauUuiu  mvfstigators  agatuHt. 
pructicdiug  ua  if  Uie  eight  or  taste  uf  anuiials 
were  Utc  wme  oji  tJiftt  nt  man,  for  In  Llie 
quesdoiu  hero  dL^cusseJ  the  puiDt  of  view  is 
ifflporUDt  The  voliimo  cIosm  with  an  ar. 
itjunt  tif  Ihd  chief  differonoN  In  coloraUon 
between  tlie  m:x<^  of  ammftle,  uid  a  stotemcDi 
of  ihv  IcadiDg  theories  propased  to  eiplaio 
them.  Tlie  text  U  UliuiCrated  with  four  col- 
ored plal«s  and  thirty-&lx  woodoutd. 

KATtTHAL  HiSTOET  LsBsona.  FiTt  I,  Shelter, 
Food,  «ud  nothing.  By  n«mnr.  Akutos 
UlaciL  Part  II,  Plaote  and  AnimiilH. 
By  Katiilxkh  Cjxtkil  New  York : 
Uearj-  Bolt  &  Co.  l*p.  98.  Price,  54 
ceata. 

gantoc  U  rapidly  acquiriog  the  ueouii 
■  t«i<!httig  it«  grut  pedagogical  le^iDon  Uiat 
ost  knowledge  ma;  be  obtained  better 
'  from  the  atudj'  of  ihingn  than  froni  the  »tady 
of  books.  Thl»  little  manual  lut  kuvIi  n  raeaiM. 
The  first  part  o(  it  is  adaptwl  to  child:tn  of 
Uie  ut^iial  primary-school  a^e,  and  ttie  Hocond 
part  to  tluwe  in  grtmmftr-wbool  Kiadea.  Its 
mcUiod  rcqairee  oonauot  practice  'va  ob«er- 
vatiuo  and  inrcslJgatioa  upon  the  object) 
and  procn«i»  RludieJ  or  upon  pictures  of 
them,  thua  giving  tbo  child  at  the  outset  of 
hla  educntioD  a  tlioroogh  gruuniSng  in  the 
natural  war  of  awiuiriag  knowIed|^  Prang's 
LiihofiraphA  of  the  Tradea  and  Mr.  Calknu'e 
Uanua]  aL^componj^ing  tbem  are  expected  to 
be  oaed  wborc  tbo  actual  oponiiou  can  not 
be  witDMaed. 

BoLLKTU  or  Tm  PmuMonnuL  Boasn  or 
WannTtaTOH,  Vol.  3CI.    Vp.  016. 

Tm  praaidfliitial  addresMa  ddirerfd  hd- 
fon:  Uie  rhUo0ophit-al  Hovicty  in  1686,  1680, 
and  I SVO,  toi^'Uicr  with  ihirlueo  papers  on 
■(wdol  scieoUfic  tnpici^  (urm  the  body  of 
tlUa  rohiiiie.  With  tliene  are  printed  the 
aiiootiM  of  thp  uu'i«TlT  and  of  the  Hatlte- 
Datl'  >  I ,  tlio  nil«a 

Dd  li  of  the  ao- 

(loly.     AmoDj;  iJie  \m\  ti  Tho  Oli- 

vatton   of  tfmldtn    1  ..\,   by    Trof. 

.  P.  Laagtey,  in  which  i»  (Ji*!ril*d  a  luccb- 
nUm  for  IcHoalng  the  error  bi  obMTvatiou 
Dted    hy    tho  "  pMiMina]    e<]uatiun." 
ProC  F.  W.  CUrkc  ttaa  a  {W]icr  ou  The  Hela- 


tlvo  Abundance  of  ibe  Cbvnitia] 
another  \a  by  Ercretl  Uayden  on  Qurric 
In  the  Bay  of  North  .liiQcHea;  and  Johal 
Kju'tmon  boi  a  recotil  of  The  Prograaa  fi 
Uotooric  AatmooQjy  in  America,  coaUmiof 
imjKirtant  catalogue  of  metocritea  mt 
Qiotoiiric  ^howerA.  At  the  mbyciit  of  Ut 
prt^idratiul  KddrMs  in  IrtOl,  Vajut  CUf^ire 
C  Duttou  took  the  prBCtioai  matter  of 
Money  Kallaotcd.  The  Crulntlon  of  8mUi 
putilifihed  l)y  8rt«ntifiti  8uci«tW  li  xnaA 
by  \t  J  McOce.  The  other  papen  Uaat  wHfc 
Tttriooa  technical  mattcra. 

FLOBiiii.,  BotTTO  Oaboura,  ahu 
PaoaruATu.     Br  0.  C.  Flum 
Kew   York:    The   SdeuUflc    PohliaUa^ 
Co.    Pp.  223.     Priee,  ja.50. 

Tnc  practical  am)  oommvrtial  iddit 
phosphate  raining  oociipiM  nlmmt  the 
of  thin  viilnme,  althougli  it  U  fnipjili 
by  KMue  notes  au  tlii*  |:^ita|^  of  pbo«iphatt 
deposits  and  numerous  tallies  of  cl 
analyses.  The  railing  of  phonfihatca 
the  beda  of  streams,  the  mining  of 
depodis  and  of  rook  pbivphates  arc 
hricBy,  and  copious  infommtloti  la  i^lrcai 
tvgard  to  trtuiaporlaliiitL,  fradghw,  prii 
cojit  of  production,  companlos  eop|^ 
the  haehicM,  and  dmilar  mnttsn  eauMcM 
with  the  tndiutry,  Almut  half  Iht  rahar 
b  dvrolcd  to  the  F1ori<ta  tixwrations,  Souk 
OoroUua  and  Canada  dividing  the  other  katf 
Iretweco  them.  As  appendix  cimtalaa  odl'' 
tes  of  a  variety  of  foreign  photplutaa. 

Uoder  the  Utl«  Cardiae  Outtmm  a  ■» 
uol  (or  phyiiicions  baa  befD  pnqwnnl  hj  HV 
tarn  Smrt,  IL  V.  (Potnanu).  It  U  denial 
to  the  phyaiical  exitiulaiitian  of  the  t>Mrt  aaA 
the  racfirding  of  tlie  tv^ulu  of  voch  1 1111*11 
tioD.  The  mode  of  reoordinf;  t^  atena- 
tiona  adviKOil  bi  by  mmoa  ut  dtacrw^  l> 
Torioua  porta  of  whiiJi  aro  arro*^  U  k( 
crossed  out  if  the  aounUs  fw  whkh  t^ 
flland  are  alinenl  Thinv  ate  fiftv-m  U 
ar««,  und  eeroral  ire 
referred  10  ore  boun  . 

A    hiLodsome   inmuunl    of    aufcuMV  I* 
teaUitr  Work  liaa  been  pieinrMl  b^ , 
O,  Ldatui,  wh(M«  mofiuulu  im  •vri 

minor  arta  an"  «•  ■'  !••  ■•■^-  iV '1 

$1.60),     It  ii 

nlth  ad«*eHpticii  «i  iv-^iiii  uj>.!  ed^ 
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)  fiyXt  of  work  after  anoUkcr, 
llin|>le;il  to  Die  mrx't  oUtKimto. 
^ttrtls  aiu-otrated  witli  orcr  Qftj  figures 
[«f  iMHenM,  niMy  of  them  rcprewntbg 
*oit  tzecDt«d  diiHug  the  middle  sgoe. 
There  is  al«u  >  spe^nnl  cliKpicr  oo  psttcnu 
Md  dedgn.  Direvtians  for  glldinn;  arc  lo- 
ibded  lo  the  rolame  ud  iherc  ii  a  sug- 
pnlre  tbt  of  octiclea  that  mwf  t)«  made  of 
iMlber.  Tbe  mechanical  work  of  the  rol- 
Me  b  tasteful  and  appropriate,  the  Icntbcr 
fsm  betng  stAmiied  «itb  %  design  bjr  tbo 
nibor. 

BcT.  Hmry  C.  Kinnty,  an  Episcopal 
■JMlnniij  at  the  Chicago  Rtork-rardH,  has 
pobUahed  a  pamphlet  entitled  Why  the  Co' 
Umtian  Erptmition  thovid  be  opened  on  Shh' 
daif.  U  u  A  Ti(;orou«  plea  in  behalf  of  the 
vurkingmen  who  could  not  rielt  the  fair  on 
uiv  other  da;  of  tlie  week,  and  luidortakcit 
Id  prove  that  Sunday  openinj:  wootd  not  be 
imB^ouB  nor  in  cx>uQiL*t  with  the  niinui» 
■talntt,  aor  lead  to  any  of  the  ccDNequvDeoH 
tkaft  tamaf  pJott*  pcrftons  dread. 

Tbe  TVfd/iw  OH  Diseaaa  of  iht  No*e  pre- 
pEired  for  phyririfuui  two  vean  ago  bv  Ore- 
wiSe  MaedonaU,  M.  D.  (UaonlUan,  $2.50),  hju 
•Inadf  raaebed  a  second  edition.  It  eonslste 
oCdHcriptioDS  of  tbe  dUcuea  of  tbenoae  and 
In  uceasor;  eariticsi,  and  the  mctliodii  of 
■nftOMDt  which  the  author  hu  found  advis- 
«M«L  A  eeasiderBl>lo  number  of  Inatni- 
■nii  dnigDed  for  dil-uiI  surgcrj  ore  de* 
acHbed  and  figured  There  are  aUo  cuts  and 
aeolored  plate  representing  morbid  growtlm 
to  tbe  nose.  Id  the  second  edition  a  Dum- 
ber of  important  additlooa  and  modificalionri 
bare  been  rnxde. 

Part  SXII  of  t\if  Procffdinga  of  tht  Ih- 
mt^fpT  JhyeJki/vl  fifurareft,  July,  1898,  ooo- 
Idna  fire  papen.  In  the  first,  On  Indica- 
tbasof  Cunlinaed  Termo  Knowledge  on  the 
rWrt  «f  rhutuau  of  the  Dead,  F.  W.  TT. 
Ujtn  (JvcB  cuci  In  wbleb  on  apparition 
hae  Mwmed  to  ih«  penoo  seeing  ii  to  act  us 
if  (be  dead  pcreou  wbooi  It  reprcientcd  bad 
•  ranMnbraoec  of  the  eTtnt«  of  his  life,  and 
Olber  easM  hx  wbiob  persona  in  a  Irnnce 
bare  gained  knowledge  that  tbev  did  not 
bar*  brforc.  Mr.  Mrem  will  perhaps  ^how 
kicr  bow  »ny  Enfonoatinn  as  to  the  know! 
•4c*  piweaged  hj  tbo  dead  con  be  f^ained 
>  dw  worldo^  of  the  raioda  of  the  Uv- 
Tha  WCQod  paper  Is  an  account  by 


Richard  HodgMn  of  Mr.  Dnrcy's  Imitntiong 
by  Conjuring  of  Phenomena  domctlmM  at- 
tributed to  Spirit  Agency.  The  conjuring 
tncludeo  some  wonderful  slate-writlug  and 
materialiung  triclu,  and  U  valuable  material 
for  tli05C  who  wlah  to  combat  tbe  npiritual- 
istic  snpcr«tilion.  Misa  R.  C.  Uurton  con- 
tributes a  Record  of  n  ElaunUHl  Eouiiv,  in 
which  tbe  main  Darratire  i»  well  fiipported 
by  hidependwit  accounta.  The  tliirti  of  Mr. 
Myer^'x  papers  on  The  Subliminal  Conjfdoas- 
De»s  follanx.  It8  special  topic  is  The  Uech- 
ani^m  of  Rentua,  and  it  deala  largely  with 
matliematioal  prodigies).  The  roDcluding  pa- 
per  in  a  mipplomeTit  to  Dr.  Backman'g  experi- 
ments In  clainrojimce  preriously  pablUhed. 

The  society  is  rcpre5ented  in  America  by 
Rtohard  Hodgson,  6  Boybtou  Place,  Rnfltoii. 

-A  rery  ^I11  manual  of  Direetiofu  for  Col 
tcflintj  nnd  PreicrrtTiff  ftucct*  ha.i  been  pre- 
pared for  the  National  MuMum  by  Dr.  C.  V. 
HileT/.  In  the.se  dirtjcttoii!)  the  apparatna  la 
first  doscribed,  and  tbe  student  in  tlira  told 
bow  to  collect  In  the  four  icmmna  of  the 
year,  how  to  find  in^cctn  under  stonev,  in 
rotten  atump!),  in  living  treets  ftnd  on  Handy 
places,  how  to  tnko  Inseeta  nf  tbe  Kreral 
orderF,  etc.  Then  follow  directions  for  kill- 
ing and  preserving  insectv,  for  preparing  and 
mounting  them,  for  the  prcfcnration  of  atco- 
bollr?  specimens,  for  labeling  and  arranging 
col)ectioi\5,  and  for  pn^teotlng  them  against 
mtiseum  pejtia  and  mold.  Other  subjects  on 
which  information  in  given  aro  insect  boxes 
and  cabinet^,  the  rearing  of  injects,  and 
pncking  and  traniimittiDg  specimens ;  dir«o- 
tiond  for  collecting  arachnids  and  myriapoda 
arc  given  abo.  The  manual  is  introduced 
by  an  account  of  tti«  classification  of  the 
hexaiJode,  tn  which  some  forty  species  aro 
figured,  and  conclude!*  with  a  list  of  the  en- 
tonicdogical  works  most  ti.<e(tt1  to  the  etudoit 
The  whole  number  of  illnstratioiui  ia  one  hon- 
drcd  and  thirty-nine. 

One  of  the  Bulletins  of  the  United  States 
Geological  Kurvey  recently  Issued,  No.  76,  la 
of  much  poptilftr  and  practical  interest.  It 
is  the  fiocond  edidon  of  a  Diethrnary  of  AUi- 
tndea  in  the  Umttd  St«ti»,  compiled  by  ffenry 
Oaniutt,  the  first  edition  of  which  was  pub- 
lished in  l&M.  The  present  work  U  conaid- 
embly  onlnrgcd,  mainly  by  the  addition  of 
determinatiuns  of  altitudes  by  railroada,  to 
that  the  Tolome  now  containa  393  pagea. 
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moao^tih  on  TKe  IfttmmhihlHnh, 
[  part  of  the  Report  of  the  XuUontl 
Vuaouni,  for  180O,  hoii  bueu  prcpiLrcil  )ij  Ad&- 
<rt  JiiifywHig.  Itcuiiiprii»e<>  n  (^t'ut^r&I  ruulogl- 
oU  account  of  tbii  Rfoup  *'f  birtb,  fotlored 
by  deMiiptioiiM  *>(  iIm.*  eevpnil  spvcies  louiid 
in  tht>.  I'nitcd  Sintiw,  The  text  U  illtistrated 
by  fortj-flix  plates  luid  alKiut  lift;  cuts. 

An  lugctiloup  K^iiit^iD  of  wcititi);,  signal- 
tng,  and  crrptogruptif ,  to  wbioli  bo  bts  given 
the  name  Coumf^rfrp/iy,  a  deicribcd  in  ■ 
snutll  pnmphlct  ti;  Charht  O.  Burkt  (124 
NbAfUiu  Street,  New  York).  On  »  icale  nf 
three  hcirixoDlal  liucs  Ui>!ug  a  dot,  two  cUnt- 
ing  and  one  rcrtical  murk^  any  Utigiu{;i>  haT- 
bg  not  more  ttiau  twentj^-eigbt  lelteni  may 
bo  written  In  otwrnogTaphy,  The  dot  and 
three  marks,  if  placed  bcloiv  the  first  tine  o( 
Uie  male,  atond  for  a,  </,  c,  and  h  rc^peetive- 
\y,  If  OQ  the  first  line,  tkej  stood  for  e,  h,  g, 
vtAnd  /,  and  ito  on.  In  tetegraphuig,  one,  two, 
bree,  and  four  AaXi  may  take  the  place  of 
the  eliaraelerf,  and  oae,  two,  and  Uirve  dasbea 
ma;  uidieatc  the  Hnce.  An  butrument  cun- 
sisllo)!  uf  a  lettered  dial  with  iirm«,  culled 
tlie  "  cosQiograj^i,"  embodies  the  Eyvteni  in 
a  [nechaaical  funii. 

Tbo  Fatt  Soak  of  Elettrififjf  and  Mag. 
nrtimn  (llAcinitlan  &  Co.)  \i  dc^ipied  Ut  pre- 
cede tlie  usual  elemcntJirr  textrtHMtk;^  in  this 
ftiidy.  The  author,  W.  Ptrrtn  Majffvrk,  has 
ftilt  the  DMil  as  a  toacher  of  ini«re«iiii^  be- 
f;lniu-i«,  vbu  am  often  <li»ou(tniged  by  terh- 
nlcjil  laiii^uage.  The  Dubjcct  of  the  mapiet 
in  imtervil  upuQ  at  tmcv  ;  tlm  t<tpluiallDna  art' 
clear,  i^irnple,  and  fully  illustrated.  Other 
illviaons  of  the  work  NMidca  magnetJAOi 
are:  clerlricily  in  mriUnn,  and  elevthcity  at 
rest.  An  index,  list  of  aftparatus,  and  blank 
pftge^  for  note«  art)  furnished,  aa  well  as 
rfiiiestlons  for  tcaohen. 
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frvt«v  of  the  biHtoiy  of  the  theories  0/ 
I  dcveloptsent  of  the  earth's  oust — that 
luilfonulUuiaiiifit)  ouit  that  of  catutit^ 
-itt  h'f  B'li}raM  ftt  tho  Britiob  Atuot-ia- 
if.  Arrhibitlci  G«ikir  «poke  of  n  raodi- 
aUiib  or  enUr^niKTnt  of  tlie  imiformitAriait 
irlil''li  tiu  (wifti  Uroui^fat  about  liy 
I  InTcttfgBtJon  of  the  t«rT<»trttil  cnirt 
'^coMtrptciit  incT*ue  of  knovrleitf;e  ns 
[  thv  liiMory  of  thf  eartli.  "  Though 
UatbA  anil  Tlavfalr  bclk-vcd  In  |teriodic4l 
ckturtroptic*,  anil  mdo«(l  n-<tntrH  fhtwo  to 
near  ia  ortWr  tn  mocw    :i  ■'  Uii* 

kdttftablo  moditian  uf  our  ;  <  ir  mc- 

HBHTV  gndually  oamc  to  rteir  vitb  rppng- 


nani^  any  appeal  lu  abnormal,  and  especinlly 
to  violent.  ronuifoalationB  of  terrwitrittl  vigor, 
and  even  pflrauwtcd  themselrcH  that  onrh 
Blow  and  comparatiTelir  feeble  action  a»  had 
been  wicnewed  bj  man  roiUd  aluoo  be  recug- 
mxed  tn  (be  crideDce  from  which  geological 
hi^lorr  iDU9t  be  oompilcd.  Well  do  I  r^ 
member  in  my  own  bojbood  what  a  cardinal 
article  of  faith  thb  prtpoescvsloD  had  be- 
coma  We  were  taii([ht  by  our  ^rcat  and 
honored  ma.'ttci',  Lvotl,  to  believe  Implicitlr 
hi  (cpnite  and  iinifomi  nperatinnit,  cilendoil 
nvvT  indefinite  periudn  of  time,  though  po»- 
plbly  Hime,  with  tbe  xmiI  of  partisans,  mrricil 
tbii  belief  to  an  extreme  whJeli  I.y«ll  him- 
(telf  did  not  q)prOTe.  Tbe  nKwt  Rtnpendoua 
rnftrita  of  terrestrial  cBstnrtmncc,  nuch  as  the 
structure  of  great  mountain  cbalnR,  were 
dccrocd  to  be  more  aatlsfnetorily  aocounU'd 
for  by  slow  morcmentB  prolODged  thrmigh 
indefinite  agtii  than  by  any  auddeo  coorul- 
eitiD.  AVhat  the  more  extreme  roembers  of 
tbe  unifnrmitarian  school  failed  to  perceire 
w»fl  the  abMn<«  of  all  eiildencc  tliat  cerrea- 
trial  cataatropfaeK  evoo  on  a  uoloual  scalu 
might  not  be  a  part  of  the  proMmt  euooomy 
of  thifl  globe.  Such  occnrrences  might  DeTcr 
seriously  affect  the  whole  earth  at  one  time, 
and  might  return  at  such  wide  intcnrnb  that 
no  example  of  ibi-m  baa  yel  beea  chronicled 
by  man.  Bat  that  thi>y  have  occurred  egnia 
and  Again,  and  cron  within  comparatively  re- 
cent geoloj^cal  timei*,  hanlly  ai1miti<  nf  (X^nmrn 
doubt,  flow  far  at  different  epochs  and  iu 
voricnis  degreee  they  may  hate  incJude<i  tbe 
operation  of  connical  mflitencM  lying  wholly 
outaido  the  planet,  and  bow  far  they  have  re- 
lilted  from  moremenm  within  tbe  body 
of  the  planet  il5clf,  must  remain  for  far- 
ther inquiry.  Yet  the  udmissioa  ibat  they 
have  played  a  part  in  geological  biatory 
may  bo  fre^y  nmde  without  impolriag  llie 
real  vulue  of  the  OulUinian  duotriue,  that  in 
tbo  interpretation  of  thi;*  hii>tory  our  main 
guide  mu»t  be  n  knowledge  of  the  exixdltg 
proceuee  of  terreetrial  change." 

PhTsleltglcal  Ictlni  at  a  DUtai».— 

EKscoteing  tbe  cause  of  phyMological  action 
III  a  diMance,  in  the  British  Assorlation, 
Prof.  Erreni,  of  BnuwU,  »aid  that  meet 
rt^'ctahle  oi^u  were  Mositivc  to  the  In- 
lliii.'TU'C't  of  tl>e  enrtronincnt.,  and  rMpondH 
to    thvM   stimuli,   aa   long   u    Ouj   were 
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oa|«b1o  of  ptnrth,  bjr  beading  bi  differ- 
ent ittreclinn* — plietioniena  fatiiiliu'  tA  *i>ge- 
Uble  pbj'!)loloKi5ts,  Bat  two  jeura  ago 
other  pbcaomciu  voro  obsorvedr  vhiob  did 
not  *]>po*r  to  twloQg  to  onj  of  tlte  known 
i-atcgijrlu).  Ktfviii^  fuMiid  tliat  plcuect  of 
Erua  uid,  to  a  losa  degroe,  of  unc  or  ulu- 
miniiim,  u  wdl  a*  diflcreni  organic  eub> 
HtJUtciH,  micb  u  MolbigwAs,  nu^in,  aw.,  at- 
traotcd  tlio  growing  sponuigi  urn- bearing  libt" 
mmtH  uf  a  mold  {Phycomyea  niieni).  All 
other  moiAU  Elfrtog  found  Inautivo,  but  tlie 
UUmonts  of  th«  mold  itself  showed  a  loutual 
refiuUion.  Thu  maTciaent,  bovrvor,  I'rof. 
EiTora  oontfiJcrcd  tiholly  due  to  the  bygro- 
iKiopIc'  L'omlitloo  of  tbe  sttmululorx  Aubsttooe. 
The  sentJljUitj'  uf  pbycomyuta,  he  obeervud, 
wu  in  fact  sa  great  that  liuiiglit  be  used  aa 
a  r«ag«nt  to  tMt  tbe  (lsitilvoci>  of  bydroHUopic 
power,  wbioli  be  illiutrutud  lu  tbe  cnse  of 
coiupbor,  l))0  bydro»eo])ic  romlition  of  wbicb, 
after  une  exptjriment,  waa  proTcd  by  careful 
wcigtitnf^.  Hltbouf;h  it  was  unknown  to  ohcm. 
libt.  All  tbo  cxiwrintcntfi  sut'cecdod  In  a 
uuiroted  alimieiptiere,  ahowing  that  hydro- 
tro]il-iirt  niij  uui  due^  aa  genonilly  boUovcd, 
to  dUIcrcuco  in  tbe  bygrumctric  >tatc  uf  ibo 
air,  Tu  Eruxu  up,  ooucludod  Ihe  autlior,  lb« 
a|i|KiT(>uUy  myeteriuufi  tictiou  of  iron  on 
pIiyiuuiyMS  vu  nothin;;  but  u  matler  of 
bydrotroplaiu,  and  liydroLropisni  itt>«lf,  u«ga- 
livu  ur  tKnitlvc,  wnx  tbe  bending  of  a  tv^ 
laliln  organ  toward  tbo  pMntft,  not  where 
it  wirald  tind  a  minimum  or  maiimitm  of 
moUture,  but  1lllcn^  it  would  transpire  tooat 
or  IvMl, 

Dlup|ieaniiN>  of  mi4  Plaits.— Tbe  r6. 
(Hkrt  uf  iliv  ix«iuiitiuc«  of  tliu  BriUsb  Ajtio> 
efaoioa  on  lbs  dlnjHMNmuoa  of  wild  plants 
(ram  tb«lr  eattve  habiuis  mmtioaod  dftv 
of  tbo  Im>  tfainioon  wild  pbiofai  uf  tbo  we«t 
ut  Scotland  wblob  bad  Iwcn  gmtly  rcdooed 
bi  number  hi  recent  ytnan  from  natural  and 
otbtr  oauMt.  Tbe  tuutnl  cMuea  wcnr  du« 
to  «Kricttltiira»  UnUuagc,  buloatry,  atul  the 
(TDwib  of  towna  awl  Tillage*,  aod  aeanwdta  be 
«iiUld»  of  tlie  tc^iNi  of  pcMMliv*  itt»a<a»M. 
lu  fii*oy  eMeadiwi|i|MtMM«ia»UrtlMilftbl»  to 
Uxw  iMBwral  of  afivdbaau  by  oaOackm  for 
Uie  funmaitea  of  beibarlonia,  and  of  planu 
wtUi    »bow|'    flowfi*    iLatl    fena    for    aal«. 

pflMiianw  at*    '  .<  tbo  •iitdj    of 


rd 

ton^H 


mnlUpTicadoo  ndgfat  be  made  iiiiiiiumMij 
by  the  farmntixm  of  lor«l  colloctkdu  for  rd 
eronce.  CoIlccUona  for  oal*  lulgbt  t*  pnv^ 
Tented  by  the  Interrentluo  of  pr^tlel 
But  It  woe  dlffimlt  lo  luggeffl  any  eooivr 
pnjiiibtiiro  uieoam-ee.  In  the  dianuabio 
too  spedfio  designation  of  placoa  v 
chtHCe  plante  am  be  found  waa  depniMtol 
OS  making  acivsE  to  tbem  too  cafr  to  un- 
acrupulouit  aeoruburet  A  rcsnlntiun  wu 
paaMd  on  tbe  preeervatluuof  birds  and  iVtCft: 
and  OanoQ  TriKtnun,  Ajteaking  to  it,  ^ut  to  t 
pie*  for  the  pruBorratioa  of  Urda  of  (jkj. 
pointing  to  the  niice-plngnc  in  Dnmfrie*  *aA 
Lanark  ibirm  ae  a  reeult  of  dwtnjyiag  tbi 
balauoe  of  Xature  by  wbolvvalu  kUling  o( 
6Uoh  birdi. 

Prize  Essayt  oa  AI«4hoU — The  AmerlceD 
Mi'dical  Ten]|jvranue  Awocnatiaa,  tltniogh 
tbo  kindncM  of  J.  H.  EeUogg,  31  D..  of 
Buttle  Greek,  USch^  ofleoi  the  foUowtnj: 
priwH: 

1.  Ob*  buodrcd  dollarr  for  tbe 
On  tbe  Pbrsicol  Action  of  Aloobol.  baaed 
Original  Research  luul  Kxp«fiinatiL 

3.  Que  hundred  dollara  for  tbe  beei  mmf 
On  tbe  Non-AlooboUc  Treatment  of  Dbeaac. 

Tbeve  etaaytf  uiua(  U<  eent  to  the  ^ma^ 
tary  nf  tlui  ootnutillee,  Dr.  Crothera,  Han- 
fonl,  Ciiau.,  on  or  befon  lUj  1, 1093.  Tb«j 
Kbotdd  be  in  lype-wrlttog,  with  tiie  auOuir*) 
name  in  a  eealed  envvlopet  wltb  tnotki 
dlstlngubb  it  Tbe  report  of  tlie  connni' 
w^li  be  announced  al  tbe  annual  nieeiuig 
Hawtttkee,  Wk..  ht  June,  1S»8.  and  ite  ia#.' 
oeKful  vmays  read.  Tbese  eeaiya  wIQ  W  Ike 
property  of  the  AjeocUtkin,  i^nd  wfll  be  |M^ 
QAhed  at  tbe  diacreutin  uf  the  comwilWae 
AD  aaaa)«  ara  to  bt  adaotifie,  and  wlil«i 
i«strieiion»  as  to  length,  oad  UnUed  tapbyi^ 
ciaui  of  tbbt  country.  Addf  ell  iai|^ite* 
to  T.  D.  Ciotbens  H.  D.<  aaciwftj  af 
tnhtoo,  Hartford,  Conn. 
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DrfolatloB  af   Ihe  Little    Tab—TV 

ihumh  and  great  toe  of  men  ara  vwt^-ycmML 
Mbili!  the  «*tber  ftDgOf*  and  ia«s  an  Ao^ 
jobitad.    But  it  tail  b*«  edMvio 
eoaa^daadinu  of  ftk«Mui*h  thai  llw  I 
la  oossknaUy  nro-JBlntcd :  tluf  inklAe  i 

Tb> 


inklAe^H 
I  M   iiinJP 


POPULAR  MJSCELLANT. 
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«(  the  iSMM,  and  usuiillj  affects  botb  feet 
■HItt,  but  appears  rntbcr  more  frequently  in 
voBOa  than  ia  men.  Pmoure  of  ilie  shoes 
hai  iMcn  Msigned  an  a  cuuec  of  It,  but  it  bad 
bocBobaarvct]  in  cliililrCD  under  Mvcn  years 
oU,  ui  ertt)  iii  aml>r<rofl  as  ofUtn  %*  in  ailult«, 
tad  ia  dircktfl  wberc  tightlj  fitting  shoes  iro 
M  vom.  Dr.  Pfitzoer,  who  baa  made  a 
^tdo]  fitnd]-  of  the  laiibject,  haa  come  lo 
dn  anoltuioD  that  the  little  toe  In  io  process 
of  ddgeDeraUon,  and  that  without  its  being 
ponlble  10  show  that  it  is  sufferinf;  on  adap- 
itfin  lo  say  oxiemal  mcohaulcallv  opcrnt- 
iaffafloeeccL  Oormpondlng  to  this,  ccrtAin 
fiwuMM  oX  redaotkn  are  going  on  in  the 
BBokr  apparatus.  The  whole  phcnome- 
■OB  I*  of  interest,  because  we  are  tritscMtng 
ta  tM^HDing,  and  cun  certainly  predict  tta 
MdBtM  in  thu  final  reduction  of  (he  little 
tw  ui  tvo  joint«. 

At  E-tart  Petal  of  the  Pelf.— If  an; 

"i  m  anrtic  explorers  ercr  rwch  the  polo, 

•%«ill  be  ooafrmtcd  by  a  rery  difficult 

V^ilaa  in   detcrmiQing   the    eiact    point. 

'■ftfiaphiMl  dct^miiuatioofi  increase  in  dif- 

Mljoo  tpproacbtng  tfae  pole,  on  account 

of  1W  oiRowiog  of  the  degrees  of  loaf^tudo. 

*»d  the  compatH,  Mstont  (if  the  wratlier  in 

''"Hf),  and  cbronnmeter  are  of  little   u5e 

*^   k  pmccas  for  takhig  the  point  at  the 

po'vbibaeadMcribedbyM.E.  Duntnd  Gr6- 

^  *l^  depends  en  the  propcrttc!*  of  the 

Cfweope.    The  ftpparatua    conel^la  of  two 

Vtttoapm^ad  a  pUiinb-Unc.     To  determine 

^  htHuda  a  gytoacope   which  lian  been 

**4M4  by  !la  axis  to  the  pule  of  the  eky 

~w  a  gyruacDpe-cooipo^it  —  U    ojnployt'il. 

'tte  aagle  which  its   oita  tn&lce^  with  tho 

^fftieal  of  the  place   ia  coinpletuentary  to 

Ik  Istitailc.     To  dcterraine  the  longitadc, 

■Mood  gjnaoope  i»  needed,  which  has  been 

■i^mIm]  m  as  to  turn  in  &  plane  parallel  to 

I       Um  iD«r1dtan  of  the  point  of  ilqiartnrt*.    The 

pint  of  the  gyrMcope-compasB  being  neees- 

sBfly  panllel  to  the  equator.  If  we  project 

HllnTertloa]  of  the  plncv  upuu  it,  and  meas- 

Buftlbo  angle  which  that  projection  makes 

Hiritb  the  lias  of  rntereeetion  of  the  planes  of 

'  Ibe  tWD  giFToacDpcs,  we  shall  have  the  differ- 

Mca  in  kmgitude  of  the  pAint  uf  depnrtnrv 

•ad  ftbt  point  of  arrival.    A  pnwtival  ar- 

mgeaHnt  for  uUng  thU  oManire  has  t^ecn 

dnised  by  M.  TrntTi.     Before  ftnnlng,  the 


tTBTelers  set  In  motion  the  gyroeicopo-coni. 
pass  and  tlio  gyroscope  wboM  plimc  in  tbc 
meridian  of  the  |]o!ot  of  dopartnro.  When 
the  position  of  a.  point  »  to  be  detertnlned, 
the  axf!5  of  the  two  gyrasoope»«  arc  coDTQrod 
parallel  to  thenuelreit,  and  the  Tcrtical  of 
tlie  point  reached  ta  takea  with  a  pliunb-Une. 
If  tltp  irnii  of  Ibe  gyroseope-oompasii  is  paral- 
lel to  the  phimb-lin?,  the  baUoon  is  Immedi- 
ately BboTc  the  pote.  The  rcsnlt  Is  not  af- 
fected by  height  above  the  earth's  surface, 
for  the  direction?  of  the  three  initmnieuts 
continue  the  same  nt  all  points  of  the  mune 
TcrdcaL 

Canadian  Vaomtand  Plar»«, — Dr.  Oeorgo 

M.  l>n««iti  ol)iiorvo5,  in  hii*  Geography  of 
Canada,  tlint  throughout  the  country  many 
of  the  origiunl  Indiin  ncune^  of  plncca  Imre 
been  adopted  and  pcri>ctii(ited  t>y  the  whltee, 
but  io  meet  ca^es  they  have  suffered  abbr». 
viiitJon  or  other  changes  in  the  pro(.*eN.  bi 
general  the  native  namn  arc  foinul  to  be  of 
a  descriptive  cliarocter,  and  to  oxprcHS  some 
noted  feature  or  product  of  each  locality. 
Taking  instances  from  difTcrcnt  porta  uf  the 
country  and  in  several  dialects,  Nietaii  meau 
"  forks  of  a  river  *' ;  Shediuc,  "  running  Car 
bock  "  ;  MatapedU, "  mufjiily  llowiiig  "  ;  Que- 
bcK7,  "a  strait  or  an  ohstmotion " ;  Toronto, 
"  a  tree  in  the  water  " ;  Whinlpep,  **  muddy 
water  " ;  Saskatchewan,  "  rapid  curr«nL"  It 
U  further  noteworthy  that  In  many  cases  ihe 
principal  villages  or  places  of  reaort  of  the  In- 
diana have  since  become  tlie  ^tes  of  towns  or 
citiL^s.  This  dependaoD  the  ctrcumstaaoe  that 
the  whites  first  sought  (mcb  places  for  pur- 
poses of  trade,  but  chiefly  on  the  f  iict  that  the 
Indians  selected  localities  where  natural  line* 
of  travel,  such  a^  livem,  converged,  or  wore 
interrupted  by  falls  or  rapids,  nocesattattng 
portages ;  also  such  places  as  sheltered  havens 
or  harbors  on  the  sea-coast  or  the  ehoree  of 
the  Oreat  LakcfL 

VrgftaMoB  of  Hfrw  Gnlaea. — So  great  a 
wealth  of  botanical  material  has  been  ooU 
lectetl  hi  Xew  tiuinen  that  there  are  aov  as 
many  of  the  higher  plaota  of  tliat  country 
known  to  science  as  of  German  plonta,  or 
about  two  thouHund.  Inasmuch  as  the  com- 
poueut  parts  of  (he  fore.H  uhunge  in  extraor- 
dinarily »hort  dlftoncf^,  it  may  be  expected 
that  at  least  three  times  as  uisny  species  will 
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THE  POPVLAJi  SCIENCS  MONTHLY. 


nuktftlj  trnniiDoridioBa]  F4rd«-IoeUniU«  tudt 
— botb  of  thetn  beuiog  Tolnnic  tiUm 
Bat  vliite  thr  cout-lindfl  of  tlie  Atlm 
proper  bttuiiiM  rclntire  stHbilitj  at  u 
p<^Hoil,  thtMOiir  Urn  Mt-tlitfTTiuuMn  luul' 
Inwui  JffHWftwons  Ii«vc  up  \o  i^<''-nt  I'm**  Iji 
the  scetiM  uf  ^iv»t  ctwIaI   '  ' 

gitotic  mountaiD-cltiilns  ^'i-  ■  vi.<M 

ihdr  margine  at  M  I0U1  A  perifHi  «* 
tiary,  and  thdr  ahore*  KtiU  wIuuMd 
activH;.  It  U  ii|i(ni  the  toargiiu  and 
the  traughs  of  thu  Pudflc  Orvan,  how4>vi 
thatKiibterraiwut  nctioa  U  oow  mciel 
ably  dcToloped.  Tlwi  coa«tliim<tf  tliatf^niat 
biuiii  are  everywhere  fomint  uf  pund  uplitu 
and  Toloautc  ranKe^,  nhtch,  broodlr  rpvak- 
log,  ore  oompnrablc  in  age  to  tlioM  at  lite 
)fv<tltornuican  itttil  CaHblMMii  dcpr«#4uttt. 
Aluag  the  nortlieiut  tunrgiu  of  tlw  Indbui 
Oeean  tb«  l^oc^^  lines  re^mbte  tho»  nt  Uk 
Parific,  b(»ug  uf  tike  recent  u^.  «ait  ttol- 
tarly  marked  bv  the  proMmre  of  nomenMs 
Tolcnooeo.  The  ncirihom  md  wcatara  •bona, 
however  (as  in  HindastAii,  jUvbin,  and  Kait 
Aliica),  hftvo  b«m  i!-^ 
partial  deration  ur  by  1 

floor  thou  by  oiiol  nplJi<^--ibii  cbi«lent*ui 
(li^turbutfat  dntiog  \au\  tu  an  tvrliar  ponvd 
tlian  Ihotw  of  Ibc  li^t  Indian  Aralil|Nlasn. 
It  IB  in  keeping  wiih  tliu  ftreairr  agv  of 
WNtem  nnd  nortbern  r<rAi*t-l«ndri  of  ih*  ll 
dian  Ocean  that  voltamio  bctinn  ia  wjm 
slrvqgly  manifested  in  their  vicinity. 


nltimntely  bomme  known.  The  Uland  bts 
furnidbed  euch  an  abundanoe  of  important 
and  pmmini'nt  new  types,  that,  ne  re^pepts 
plant  life,  U  tnnj  be  rcgnrdott  as  one  of  tlie 
moil  Interesting  and  t»eaut!ful  part?  of  the 
earth.  Tbo  etoae  rtlaiioodhip  ofteu  sup- 
ixuted  to  exbt  between  tbc  north  Aiwtraiinn 
Oorm  and  that  uf  New  (Joiuea  liof  nol  booa 
conBrmcd.  It  U  true  thni  the  iHivann&»  uf 
the  Fly  River,  covered  with  («ica1rptiu>Of, 
myrtocete,  and  ptvteai^ett,  L-orreiipind  not 
only  in  their  oittvar<l  babtttu,  but  aIiH>  in 
compoeltJoa,  with  the  formation  of  York 
Peuiusula;  but  the  typical  Aiiatralian  flora 
!•  quite  foreign  to  New  Onineo,  and  there  is 
no  f^iind  for  the  suppooiUon  that  the  Isl- 
and  woe  nt  one  time  inhabited  by  Australian 
speetes.  Tbc  pnlni  tiora  uf  the  itdaud  b  one 
of  the  rirbetit  in  Ihu  woHd ;  aimoat  every 
dislHct  In  dbiiiDgiuBbed  by  endcnde  epcoloi. 
The  0^  of  the  i-dand  must  be  very  great ; 
the  large  numlwr  of  Jndigenoim  g«nera  and 
fpede«  (esiify  t»  thift ;  of  the  formor,  at  leaat 
fifty  ore  already  known. 

Geognpblral    DetelopiHot   of  €«tst- 

Ities — Sunimtng  up  the  polute  of  hi"  paper 
in  tbc  Britidh  ARtoctation  on  tliv  tit'ognipbi' 
col  DcTelopment  of  Coait-UnaSf  ProL  Jamc« 
ticikl«  arHrwt  at  tlie  g*!)"**'  i.'otwIiMiMi  that 
Ibe  coust-tioea  of  thr  giobe  art)  of  very  iineiiual 
■^  TboM  of  the  Atlantic  wore  determined 
u  tu  back  OB  Fftbecoofo  dnes  by  great 
BHMmtiun  npliftii  along  the  margin  of  tlie 
CQDiiDental  plateoit.  8ince  t)te  close  of  tliikl 
period  many  cnutal  oadllalianK  liavc  taken 
place,  but  no  grand  mooniaiD  ranges  iuive 
again  bem  ridgid  ^t  on  tbo  Atloniio  hca- 
board.  UaaBwhUo  the  Palaioniio  nountain- 
dudna,  aa  wob  flbown,  have  imffccTd  ex- 
tenftivo  deDndathiB,  have  been  planed  dovrs 
to  ll>«  ev»-level,  and  even  mbiuergod.  Sub- 
vequeatiy  mnverted  bilo  land,  wholly  or  pnr- 
lioUy  aa  the  case  may  have  been,  they  mm 
present  ih?  iipiM*araiire  uf  pliiiiif  and  )ituti*ims 
of  craaion,  ufu-n  deeply  in'k-i>to4l  by  the  »ea. 
Ko  true  mauntolon  of  cievatina  nrr  met  witb 
anrn'hiTrfi  In  llie  Cfuul  luid*  uf  tlu>  Allnnlie, 
i''  nvlimi  \n»  wcll-iii)cb  L<cacvd. 
|i'  :  Atlantic  tmir^ns  hare  reavluil 

a  atage  of  oomparatiTe  xtability.    The  trongh 

itodf.  howrrer,  la  imvcrard  by  al  '"■■ 

wU-marhnl  tionkji  of  ujilioaval—  ' 
Bwddkoai  Dolphin  UMgf,  «ud  the  api-t<jn- 


Tke  Story  wDkh  Seeaenr  Ullsr— " 

Uwof  ovobiticm,"  Mid  Prof,  .^rctdbold 
at  the  Biitieh  .lf»oi-tntioii,  "ia  writtan 
legibly  (tn  the  lambtspea  of  tlw  «afth  aa  «a 
any  other  page  of  the  book  of  Xawni.  X«i 
otdy  du  we  reeognlxo  that  the  cxii>tiag  to 
pogmpby  of  tbe  eontJnentsR,  itmtend  of 
primeval  to  origto,  lioi*  ui-<tdti»Uy  been 
oped  after  many  pro<*'  '     '  • 

ore  lauibivd  lu  trace  1 :  1 

in  tl>. 
miiu: 

rial  of  ui&iiy  «ii 
ica!  ovolution. 
and  9fa  baieot" 

Tulmooes  haw  L 

esUnci  in  many  tiwn' 

qdv^nt    of    iiinu.      \S  I 

U)(l  ouiniab  havu  meaD'aliflfiotann  and  | 
nijiJ  ill  liM'-iui:  Uiuir  ftmalcM  biAilsil  UoM  at 


ooee  of  thcpLtw  t)AVfln|>iiionl 

of  oriruiio  tt|)€!i  vid  of  the  proloogod  vitnu- 

dvaiat  of  ibe  t«rrv«tria]  eurfioe,  have  fur- 

Buhvd  ouitvriaU  fur  ■  clirooological  arrangu- 

ibvnt  pf  tlm  earth's  topograptiical  feaure^ 

Nor  b  It  aolj  f ratn  the  orjronismji  of  former 

•IMcha  that  broad  gcncraliuitionfl  loav   bo 

_    dntwn  fCffarding  revoluiions  in  geography'. 

H  The  litbg  plilnu  and  animals  of  to-daj  have 

^■^MD  dUoorertJ  to  be  doquenl  iif  andciit 

^HSgnptiEca)  f«*tQt«i  that  liav«  bug  huic» 

^thAiIkxL     In  Ibcir  di^lributiciD  they  tell  lu 

Unt  cUaaalcti  bavu  cb»ii^i<d,  tliat  ielsiidiij  have 

bMn  dlcjoiiml  from  cotitiiit-nL^,  tliAi  oceans 

1XK38  united  bare  buun  diridcd  from  each 

<rtb«r,  or  once  B«paratc  bnro  now  been  joined ; 

■  that  MtDO  trmets  of  land  bavc  diuppeoivd, 
wiaie  Miert  tor  proloofiod  (icriods  of  time 
liavo  rvlDabed  lu  Uolatlon.  Tbc  prvwnit 
■od  tJjc  past  aro  that  Uftked  ioeellifr,  not 

^llMtrelj  hy  dead  mailer,  Irat  1>r  the  world  of 
tiring  ibingB,  bito  goo  rail  system  of  cxMi- 
timtaus  pngrcHiao." 
■mm  "UMitr  npM)*  u  UKhtalns 
Bail. — Ur.  W.  n.  Proeoe  called  attention  in 
the  Britkb  Ansuciatiou  to  ■  now  dnnger  In 
^Iho  dcatmctJun  of  li($btolni;  protectors   by 
at  mimldpal  legUIaikiii.     lie  »uiid  iliiit 
'  iha  immunity  of  [iri\'at«i  liou.«c.<<  from  Ix-ing 
■track  by  liglitulug  »  vn-y  marlii.>d.  and  ibt<«  is 
eaaaidcRd  to  t>v  due  to  tliv  fact  Uial  the  lead  on 
tlic  looC*  aitd  tbc  iron  i(tii(!k-p)[>es  that  drab 
Uicae  natM,  eimiuictt'd  M  tliey  are  together, 
fonn  adaurahlc  lightning  protectors.     Any 
chacsa  of  abnoapberio  etectricUy  which  ouy 
^  fall  npOQ  a  Ikmim  t>n  protects)  is  caaveyod 
Btiannlawl^  away  to  the  earth.   Britijb  botme- 
^■boldsn  are  now  reqaircd  to  remove  tbeso 
^mlpet  from  direct  conQocUou  with  the  drains, 
^^and  lo  leave  on  air-space  bctirv«u  the  «aid  of 
the  pipe  and  the  gratinji  of  the  drain.     The 
nmait  it  thai  tbe  electric  condaction  of  the 
ptpa  la  brolcm,  the  ftack-pipe  cettMaa  to  be  a 
Bsbloiof  protertur,  und  buiucti  aru  left  ei- 
poMd  U)  the  dangt-r  of  atuuMplictii:  cleo- 
Itrldcj.     The  trtnivly  In  Tery  stiDple.    The 
Ipjpe  M<«d  wit  bv  ratirdy  eat  away.     Three 
pfoorths  of  ite  cirraUr  •ectinn  may  be  re- 
[  iDorad  for  the  tltftunco  required,  and  uue 
rfotiMh  may  I  Ml  l«fl  to  tuahitAio  the  old  elcc- 
itUMl  Wii  '>m  hut 

t  eff■^  aid   Im 

cwMvw4  with  tlm  drnlo  by  a  wire  or  rod  m 


u  Vi  KMiore  a  pntJi  for  tlie  charge  to  the 
earth.  Ilouneholdcrii  are  al^o  now  eorapcllod 
to  put  up  htnck-pipes  to  venliialc  Ibeir  soil- 
pipOit,  orectiog  almvc  their  rnofd  a  metal  tube 
forming  a  prutiiUtctit  obje<ot  exposed  to  tbe 
atmosphone  cbiirgc,  and  terminating  fre- 
quently in  an  earllieoware  pips  oo  Uiu  firat 
Soor.  They  are  thiui  lialilc  to  be  struck  by 
lightniag  without  being  offered  any  nicftns  of 
escape:.  Thu  tubes  nliould  be  cunaectcd  eleo- 
tricttlly  with  the  «>artli  cither  titrectly  or  indi- 
rectly through  tlie  atack-pipets  which  would 
then  make  tliem  aoorcea  of  safety  rather 
than  of  danger.  J 

i  Dildft  Indian  Pftle-ralslnir.— The  k»- 
antj  putca  of  the  lluida  Indiana  uf  tbe  Queen 
Charlotte  Liland.4,  according  to  Hr.  Alex- 
ander Mackcoziu^H  account  of  them,  were 
erected  to  c-oionaniarald  the  event  of  a  chief 
tuking  pot'itiou  in  the  triK'  by  buildinf;  a 
hoii»o  and  making  a  diMriliution  uf  ail  his 
property.  Each  poU*  han  alito  an  individual 
und  dit'tingiiinhing  nume.  Thu^,  one  of  thu 
poleii  at  Mo^et  'a  numed  tjue.tilk-kei>-tzoo, 
mewiing  "watcher  fornrrlralfl"  or  "kick- 
ing "  or  **  watvbing  for  arrivab."  It  waa 
erected  by  a  Ilaida  chief  named  Ftnltah,  on 
lu«  decision  to  build  a  new  lodge.  The  oc- 
casion, R*  usual,  was  marked  by  a  largo  dfe- 
tribuiion  of  property,  hundreds  of  blanketa 
and  otlier  valuablcH  l>eing  pven  away  to  all 
who  afidisted  at  tlie  making  of  the  pule,  ur 
who  were  inrited  to  the  ceremony.  When 
it  was  decided  to  erect  a  kerar^  and  build  ■ 
lodge,  inritatMoa  wore  scut  to  die  tribei  la 
tbe  nciidty  to  attend,  und  on  arrival  tbe 
people  wcro  receivixl  by  dancorv  in  ouiitiune 
and  hoBpitably  treuted  and  feasted.  When 
all  tbo  Indians  from  adjacent  phuoR  wore 
aflBcmbliHl,  at  the  appointed  timo  they  pro* 
cceded  to  the  pUce  selected  for  the  orection 
of  the  pole.  A  hole  seven,  eight,  or  ten 
feet  deejt  baTing  been  dng,  the  pole  was 
iDUTvd  ou  rollcrii  till  the  butt  watt  ioo  proper 
ptudtiou  to  slip  into  ic  Large  ropca  were 
fastened  to  the  pole  and  gangs  of  men,  woob 
en,  and  childrm  took  hold  of  tbc  cads  at  a 
conaidcnihle  dietAQCc  away.  The  tmut  kbte- 
bodied  men  adTonccd  to  the  polo,  standing 
BO  cloae  an  akog  on  each  tilde  that  they 
touched  uRcli  other,  and  gnu4>lng  the  p(>le 
from  itndeniealh  they  nused  it  up  by  abeer 
strength,  by  a  Boocce^oo  of  Ufts,  as  high  as 
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tttHt'  headfl,  wttiln  Mhi^m  {ilatTrl  Btippart!! 
imd«r  it  Ht  ni'fa  suctx<R^tr(>  lift.  Stotit  pnlo> 
tied  togvther  like  »h*>ar4  wen-  ibm  tinnight 
iiit»  ()Uy,  wliiU'  the  liftcw  took  iilmrp-prrhttH 
poles,  aboDt  eight  f«ct  \oim,  aaJ  ptAndin;;  in 
ibetr  fanner  pocitioao,  UftciJ  the  poletwliioli 
w»9  tmm«i)intely  supported  bv  the  jbkd  with 
tho  ahoan)  b;  mcuu  of  llic^  i^tirkB,  until  it 
•ttiined  «ti  iingle  of  about  lojly-fire  dffgrcM. 
Tbe  butt  wiw  tbtn  grndun11.v  flipped  inUi  its 
pltco  oxid  tl)«  gull)!)*  nt  the  rope?,  who  had 
been  iniwtivi'  all  ihi*  time,  got  tho  ."igniil 
to  Itaiil,  nhim,  luavX  the  itUMit  iiide^erihftble 
IwDoninp,  liolloomg,  and  yellinp,  the  pole 
wu  gnMliiallv  Kwl  »irel;r  eteviiled  to  the  per- 
DdWukr  poifition.  AMien  the  setting  iros 
npletcd,  the  cn^wd  adjotimud  to  tbo  lioiuo 
of  the  owner,  vbo  feutcd  iho  people,  imd 
afterward  took  tbe  place  af  Eitlohgcct,  grc&t 
clilof.  Next  be  dUtributea  liia  property,  a 
toak  i*v'^''l''S  grest  ilwrrimlniilion.  Often 
be  adopts  a  new  natDP.  ^^1lp^  lie  proclalmii 
to  tbo  crowd  thnt  he  u  iiuile  ini]K)verUhod 
and  lias  dii>tribiiled  itll  \\\«  irlTecb*,  thev  ap- 
pear  to  be  delighted,  and  regard  btm  ai  In* 
deed  a  great  chief. 

Thf  llcM  «r  Peru.— Accordinf;  to  ficGor 
F.  A.  Tczct,  the  aboriginnl  or  Indian  rac« 
wblch  pujttiUied  Peru,  12,000,000  raula 
airouR  whcu  the  fipsDinnl;)  mnquctvd  (he 
couQtrf,  rtill  hold«  \\A  own,  Bllhoafth  U  boa 
to  a  great  extent  degcneraled  thrcmgh  tho 
miseries  whleh,  during  ivntime**,  it  endured 
at  tbe  liaud>«  of  \\»  conquemra.  It  repre- 
Miita  to-day  about  fifty -Mrren  per  cimt  uf  tbe 
entire  population.  In  tlie  interior  of  Pi-ru 
it  ba^  kept  in  many  places  quite  pure,  not 
having  mixed  with  any  of  tbe  other  races 
tbat  boTc  been  brought  into  tHe  oonntry. 
There  arc  tribes  existing  to-day  with  the 
old  Inoi  Indian  feature*  quite  t&tluct,  and 
among  these  people  there  ia  a  grout  and 
natural  Intellect.  Tbe  other  great  race  is 
the  European,  t>r  whitv,  iuiportod  from  t^piuji 
at  the  time  of  the  Potiqu»*^t,  wluih  ha.*  ever 
ben  on  ll»e  iaereajttr  itnce  then.  It  represents 
to-day  about  twenty  |icr  cent  of  the  popula- 
lioo,  and  tg  ifttead  over  tlie  whole  ooitntry, 
Imt  pinJcalarly  on  the  ooaaL  Aa  the  ran- 
Ttao  Indian  wiu  inaile  to  atara  at  the  mines 
fi'i  iiaQlarda  had  to 

|:  ho  grruuid  and 

woik  OB  t^  £otUi&  aad  mtgar  avtalea  aJonfC 


the  coasl     ^fo  African*  hi' 
cnmtry  finee  slftTcry  was  al- 
and the  ntrc  hnn  been  eooflb'd   i- 
tliea^riciilt'irnl  dlEtri'jta,  and  ij  m 
dying  out.    In  ll»  plaee  tuv  the  '*  mrrtuo  "  nnil 
**  rauibo,"  cmM-hr«edft  of  bluek^  with  whlt< 
ntid  with  Indianii.     Tlieernas-liret'd  of  «Ui 
witli  Indians  haj!  pnxkiccd  tbe  "  cholD 
which  of  all  cantea  U  to-day  the  moet  nuui 
on*.      Theee   mixetl    wees    ; 
twpntr-thrpe  per  cent  of  the  .' 
Of  eomc  fifty  thf>n 
ISM,  to  bengrir 

pnn  hare  settled  for  y:i»A,  rnid  out  a  few 
hare  embraced  the  ChriMion  faith  and  IBa^ 
ried  with  Indtnns,  eholoe,  nunboe,  mavtlani, 
blacks,  and  wtitt«,  ibef«by  forming  *  di' 
f ity  of  oostea. 


iT<^J 


TciltUtlH  St  tbe  Top  and  at  Ike  Kattn 
•f  Kmbh. — The  impn-uion.  which   t^  vrrf  J 
eommnn,  and  Ii  even  held  by  pnpinfTr«.  i 
impure  dr,  on  account  ut  xt*  ^g^'l 

aci.-uiutil8ta8  tu  exix*»  iu  \\'  "-9  iif' 

roonip.  while  the  tipper  parta  an*  tree  Irani 
it,  and  that  Tentllntton  should  bt 
near  the  floor  rather  tlurn  uear  Ibe  1 
controreried  in  the  Sanitarian  by  Dr.  ' 
Thayer.  Tbe  property  of  gases  to 
and  inlemilx  with  ime  anotbt-r,  hT4i|>eftif 
of  relntivr  Jenfltie*,  if*  h»t  sight  of  by  I 
authoritie*.  I>r.  Thayer  6ude  that  lb 
lionic-acid  };na  of  r«»piinlion  «n-! 
nation  will  erentunlly  W 
through  the  atnto^hcre,  rlo 
tained  nt  the  upper  part  of  a  mnni  as  ksg  M 
tbe  high  tocDperature  oontinnes  j  and  llwl  ft 
nerer,  under  any  drounuianct*.  b  predpl' 
uted  in  excess  in  the  lover  part  of  the  roea. 
Tliia  concluflloD,  partly  drawn  trvm  the  p^i 
loMijihy  of  tbf*  mniter,  hn^  beim  acnp 
fled  by  expcrtmcntti.  I>r  11.  l>ra*aa| 
of  the  Metropolitan  \\\< 
ffliiftlyxed  the  air  of 
hoopitiilB,  tfacBlreti,  art  ' 
air  taken  from  near  t'> 
hijghly  choT^d  with  curlKmlr  add 
in  tlie  lr>wfir  jinrti  of  a  room,  with 
ferefiw  often  rery  marked.  St  Ana't 
Brooklyn,  which  W09  V .  "  -■ 
torn    vcotlUllfin"   tin  ' 


laq^f  (|uauiily  than   itwit-  ths   fla 
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liUoa  of  the  liall  of  llie  old  RrooklTn 
^Iwtint«  wu  nevljr  perfect,  nad  was  nil 
|ciifUoglt  large  openings  ia  the  oeiling. 

lAti  M  H«u(  K^nlaa*— UouQt  Bon- 
IniA,  in  {Iritifli  Uuinna,  vrbicb  wu  first  u- 
ceoile<l  in  1884  by  Idr.  I^feranl  Im  Tburm, 
wu  ■gttlD  climbed  In  Novouiber,  1S91,  bj 
3Cr.  E.  Cromer  «D(1  Ur.  Be^Icr,  tiro  oollectoni 
iif  urdjiilit.  Exptoring  the  tup,  itie  ulvctit- 
uren  founrl  tuwurd  tho  iwutli  mas;  gigantic 
md  ni«rTvI<malT  ebuped  rt>cke  tbat  eocnied 
to  furiu,  a»  Ur.  Croioer  described  tlicni,  "mo- 
j/m^a  palMet,  efaurebpfi,  and  fonrese«a." 
Olbar  miaUcr  roclu  resembled  pTrmnldft, 
tmbrvUVi  and  kettles,  and  oim  bore  a  atrik- 
bif  Ukea«e>*  to  tba  utitliiu  vt  a.  nun.  Be- 
iwMai  IbCM  grotesque  maiiaes  of  rocks  werv 
fauuuDcnblo  locbs,  booio  joined  tof^ctbcr  b; 
cuuIn,  nuMft  of  whicli  were  fbiilUiw.nlihEiii^b 
ben  and  tbcrc  a  doptli  of  six  fci<t  mu  fouml. 
Mmtj  new  «pecies  of  orchiib  anit  other  plant« 
w«t«  foand;  but  tlio  tnonntain-top  (icetnod 
aliDOBt  d«Btitui«  uf  animal  life.  Ur.  (-ramcr 
noticed  oac  black  butterfly,  u  few  ttpidpni, 
•OHM  MiwU  fiMgv,  ^omc  amolt  liurdj>,  and  a 
amall,  dark-colored  macnmal,  whidi  ho  sup- 
poied  wu  a  apcciea  of  kibitwc,  and  cm  hU 
appruacb  gave  a  iiiuud  like  a  wbUtla,  and 
ffwiftljr  crtft  itttu  a  biding-placv  botwecn  tbe 
n>ok«.  Tbe  loltot  on  tbe  eummit,  which 
oarer  a  eon^idonible  area,  wpro  Airarming 
«ltlt  a  fori  of  black  bevUe.  U/.  Cromer 
aad  hia  oompanian  are  tbe  Arst  men  who 
bavo  fftdfed  a  nlgbt  on  ibc  top  of  RonUma. 

Tlw  JlaU««  SkeleUu.— The  grottou  of 

[■B— 6  BohmS,  or  of  Mcutoue,  aa  tbe;^  ar« 

lOOWmoBly  called,  are  tune  in  number,  and 

I  of  tbcm  wvre  inhabited  by  Qualcmarjr 

M.  E.  RiviArii,  wbo  own.i  ibem,  ex- 

ptgr«d  corutn  uf  them  in  lf^7S,  18'3»,  and 

IA<'  -rnNl  Beveml  biiman  »keI«toiu 

fcami  II   '  .'  rvDca  from  theiu.     A  •ocood 

I  made  Into  uuc  of  tbcni,  tbe  Banna 

wjtittff,  during  tbe  owner's  atv 

r»a)oe  and  without  hb  knowledge,  and  s<v> 

L  aral  other  skeletonf  and  relics  were  obtained 

[ia  IL     Of  the  t*o  wblpli  bare  been  tou«t 

«ate<l  one  U  the  fkolctoa  of  ito  old 

lilte  other  of  a  young  man  of  about 

I  ytan  uf  age.    They  both  nppctr  to 

b*  »f  dio  Cto  Maipton  nee,  and  are  of  tuirij 

lar^  •UUtro.    Thtjr  wwe  adorned  with  col* 


I 


lars  of  ee»-»hell«,  bored  for  strin^ng.  and 
of  canine  teeth  of  the  deer,  and  vertL*biie 
of  flab  (Mlnuw  and  tniut).  Tbe  skeletont, 
sbelle,  teeth,  and  Tertcbt»  are  all  colored  a 
curious  rvd,  dutted  with  bright  points,  which 
ia  dorlrcd  from  the  duct  of  sjieoular  Iroo, 
with  ffhtcb  the  bodioii  uf  the  aduiLt  wuv 
corercd  immediately  after  death.  The  anna 
and  utcnsiU  foaiid  immediately  in  contact 
with  the  gkeletons  con«Uted  of  a  cut  flint 
iterenteen  cuntimetrefl  long  by  Hfty-one  milli- 
m«tro«  broad,  which  was  situated  behind  ibe 
liead  of  the  old  man,  a  scraper,  and  a  curious 
nrticlfl  of  bone  or  deer  born  in  tbe  shape  of  a 
doable  oroid,  marked  on  tbe  surface  with  ou- 
meroofi  irregular  and  irregolariy  e)Mced  striiD. 


DUlrlkntloB  tf  Land  -  ttkells.  —  U&d-  ■ 
aliclla,  ftccirding  to  Mr.  W.  H.  D&II'b  Id-  ^^ 
stnictiontt  fur  cullecting  Unlliii^kn,  are  fotmd 
at  all  e)ttT8tian«,  frooi  the  beaches  mobt 
with  MS-fiprny  to  the  A)]>ino  heights  of  four- 
teen thousand  feet  in  the  vicinity  of  per-  ^| 
petual  snow.  .Some  are  vubtermncan.  In  V 
their  tubit^  puraaing  cartb-worma  thmugh 
their  burrows,  or  ocatliug  in  the  rvccsaea  of 
bones  in  ancient  graroyards.  Otlicrs  are 
contented  with  the  protoction  afforded  by 
dead  leaves,  dcoayuig  logi,  nnder  the  bark 
starting  from  rotten  stumps,  or  in  tbe  shelter 
of  looflo  stones  and  bowldem.  Other  groupa 
lire  on  the  loaves  of  sodgea,  gracA,  and 
nfarubbery,  retreating  to  tbo  aaSi  for  winter 
quarters;  aomo  highly  colored  8pe>(;ieti  live 
permanently  in  the  trce-to|)«  of  tropical  for- 
ests. In  arid  regiooji  tbey  awk  the  Hhaile  of 
stones,  attach  themselves  bi  the  «t«.'ms  of 
cacU  or  other  detwrt  plaatH,  or  even  mibere 
to  the  Hunbumod  surfacco  of  rooks  eo  hot  aa 
to  be  uocotofortablo  to  tlie  touch.  The  color 
uf  tiic  shell  bears  a  ceriAiii  relation  lo  iti 
favnrite  station.  The  tree-living  forma  are 
brightest  and  moat  varied ;  the  mcRMUovers 
and  tcrrostrlol  species  arc  oisually  dull,  homy, 
or  greenish,  but  often  have  a  brilliant,  pol- 
ItheJ,  or  delicately  sculptured  surface ;  while  ^- 
subturraDcao  forma  are  pole  or  peUuctd.  ^M 
Tbe  slugs  are  generally  nocturnal,  and  re-  ^^ 
tieat  to  bulet  ami  crcficot.  In  general,  limo- 
sioue  regiouB  are  inoet  favorablo  for  land- 
tfhelh^  and  ihoM  of  flinty  rook  lead  ad- 
runtugeoiie.  Woodd  of  roitinottB  trees  are  im- 
tfuited  to  their  tastes,  while  iKtft  woods  of 
deddnons  tr<c»  ar«  congenial  to  them. 
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poDf^mt  borbs  nre  noilous  to  tbemt  but 
nettles  ire  n  fiiTorito  hmmc  of  certain  small 
Und-abclld.  ^riog  b  the  in<)»t  acitve  aen- 
Bon  for  foaib;  Uiev  attun  tTii'ir  fullest  (1l^ 
relcipmcnt  to«iinl  mid«i]iainer ;  and  iu>  wUt- 
ttr  u}ijiniac1ii»  tbi.7  |a-aetrtUu  the  gnjuiid  or 
in  wiknn  rcgiutu  stticb  tbemsolTw  to  the 
berk  of  trees  or  to  fltooc«  for  a  poHod  of 
hibonuilioo.  They  clwp  Ihe  np^mirp  of  the 
sboll  with  a  ItetlintT  ttocnrtioo,  eitmtotirae« 
■trcQgtbinird  by  more  or  lew  lEmy  matter, 
or,  if  Doked,  may  surround  thomselTes  with 
it  like  •  coooao. 

Til»  af  SrlfiUfle  iaateBn.— Is  it  not 
tru«  (aaked  Prof.  Arlliur  Schuiitc-r  in  the  Bril- 
idi  AsKxantioD)  thiit  thv  rmo  di^tiuctjvd  foat- 
ttre  which  K5»ntes  England  frnm  all  other 
oouatriM  in  the  world  it  the  prominent  put 
pUyed  by  tbe  fcifntlflc  •muieiir,  oDd  Is  It  not 
ftUo  tme  tbit  our  niadcm  irvKtem  of  eduea- 
Uun  ttodj  to  de«UDy  the  amalciir  t  By  uno- 
teur  1  do  not  iiecM&urlly  meun  «  man  who 
luB  other  ovcuputioua  nn>J  only  takes  up 
MJeoce  in  Iiie  Icl'-ui-c  \\o\xv^  but  rnllicf-  vnv 
wbo  bu  h»d  no  ui:a(li»mK-ul  trjiutu[i,  at  nny 
nt«  Id  (bnt  branch  of  knowli^dge  nhivh  lii> 
HiMlIy  select:*  for  Fludy.  We  tuay,  pcrbujis, 
best  define  au  amatear  as  ono  who  leairu  blv 
sel«occ  *a  be  waotit  it  nod  when  be  wants  It. 
I  should  call  Faradny  an  amateur.  He  would 
have  tweu  impoKlblu  Ui  another  country; 
porhnpft  be  would  be  impossible  la  tlie  dnrg 
of  the  i4cieui;o  and  Art  Depiutoicnt  Other 
Domtti  will  occur  to  you,  the  iru^t  typical  and 
emioont  bcdog  Uiat  nf  Jaii1>i.  We  are  in 
danger  of  loitng  one  gi'eat  und  un-etoiary  fac- 
tor in  tho  origination  of  roirntitic  ideas.  If 
t  am  right,  tl)«re  is  it  dJsiitict  advonta^  In 
hanng  one  section  of  scientific  mon  begitu 
ning  Lbvir  work  untjiuiinieted  by  precon- 
ceived ooUons,  which  a  9Ti)leiniitic  training 
in  scicooe  in  bound  to  butilL  If  school  ex- 
aminaiionw  eoitld  be  mure  genemt,  If  scien< 
tific  Iheorira  co»ihl  tioly  Iw  taught  «l  an  ag** 
wb«n  B  man  i*  abla  to  form  an  in<lo)Mrndi-ut 
Judgnontf  tb4t«  nofjUt  \»f  some  hope  of  v«- 
ttlnbg  that  uri^ality  of  idea*  which  has 
been  a  distmeiiru  featatv  of  this  ooimtry, 
■ftd  emiblpd  our  anuteurs  to  hold  a  proml- 
ntnl  puritkm  (u  the  hUtory  trf  Rcisneu.  At 
pmnt  a  kn     '  tlworii? 

•Rma  to  me  :  r  iJeatille 

tftolK     It  b  t*7  00  i»uau<  tjue  thai  a  com- 


plete knowled^  of  ererytlilDft 
bearing  on  a  partl<>uhu-  vub^nrt  to 
oeasary  Co  sueciest)  io  an  uriirinni  m 
tion.     In  many  casus  *ticb   kTi'>w)«d<^T  U 
sentiol,  m  othet*  it  iii:  iTnwR 

tyfiuenf  men  Iodine  n  nt  f» 

HHirob,  anil  it  b  well  to  proserre  th«  dm) 
straggle 


'^3 


Vbst  caised  tb«  Ifc  Axe  f— In  ibdr 
per  in  the  British  Assoclatfon  mi  Tbn  l.'kiu* 
of  tho  Ice  Age,  Messrs.  P.  K.  Kmdall  sad  J 
W.  (rrny  msuitalo  iJuit    the   fllaoial   period 
came  on  with  oitrcme  slownov;  that  it  wm 
of  long  duration;  tJiat  il  p^t^^^  away  v9Ty 
nbrupUy  and  very  recently,  jinibably  abont  tn 
tb<iij«uind  ynnt  a^  ;  mirl  tttat  thv  goolocjcal 
record,  though  ylehling  uridnice  of 
glaciers,  yet  wits  without  trac«  of  any 
ous  QIacial  period.    Tbey  criticised  the 
istiog  theories  of  the  eause  of  ib«  loe 
and  urged  Uint  the  lagenloMa  theory  ef 
was  olijootkMiable  upon  certral  groaiids.    Q 
was  linked  with  a  cbrotmlogy  whick,  rfm 
with  tlio  rescrvatioQM  ntudt'  by  J;lr  Robvt 
Ball,  was  not  reconcHabls  with  geologiml 
fflcta.    It  inrnlvol  the  ooctimDee  of  rrrpM^ 
ed  (iUcinl  p<;riodii,  and  aevMintwd  oellbftrfor 
tlie  ver7i;radiia1  approach  not  iba  very  afaropl 
departure  of  tbe  cold.     Tbe   thr     ■     r   "- 
rphsro,  of  the  t'aitM  HlatM  Tlr'-: 
Tcy,  that  a  great  serlea  of  ttintitf 
had  raised  onortnetni  amu  of  tii 
Hemu«pheiT  abofo  ilf 
ub  e«ideai-e  valid  i:i  it 
that  \hc  uplift  " 
with  the  Glacial  \ 

irrefragable  evidence  that  th«  Brfi 
3U»d  at  almuet  absolutely  the  same 
at  pmvnt.    Eonrmmis  loe^eets  swathAl 
whole  of  the  norttieni  and  irsstwii 
of  Britain.    Au  explanation  wltbfa 
apply  to  the  Brilidh  lairs  Oiiu' 
jecloL     The  nntbor".  aldii' 
late  ou  th<  I 
tion  nf  OS' 
as  the  tmu  has  ' 

BUrh  AS  the  pnt^; .  . 

ibvlarfHl  in  hts  addnvM  bs']   < 
oarth,  the  Glacis'   -   -■  *  - 
of  ihUi  eoolloa. 

r.  ■■        ■    ' 
1. 

ly  Kupurvvuod,  to  bo  ac(»u£>h:^  l^. 
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iu  raiU&Uon  lij  ilie  operation  nf 
itiMfl  tbttt  produce  ituii-«pot^  do 
doubt  occur ;  uitl  tlic  midtlcti  blaiini^ 
lUt  uf  iivw  *lAx*^  Ulu  that  id  Auri}:a,  arc 
facts  wlUcb  Nggefft  olreoet  onUmited  poiiKi- 
ilitieii  of  the  rejavencaccnce  nf  buub.  It 
ly  wtU  b«  Utai  the  Glncial  period  is  a  pbe- 
on  Attendant  upon  tbe  decrepitude  of 
■uil  the  Bret  of  a  series  wh<we  socond 
lujr  lie  nearer  st  lukod  iban  geologUu 
or  Uynttn  lure  prerioasly  cuspected. 

DeMb  tf  tb"  AlMo^phere* — CilouloUons 
bued  on  ilie  obacrratiou  of  Ibc  rcfractioa  of 
Bfht  Iwve  MUBcd  it  10  be  0u[ip>i(i«d  that  tbe 
lir  beooiDM  M  ritre  at  tlii>  bei(;ht  of  about 
sixtT  vaSkm  that  that  dietiuice  1003:  be  re- 
ganlatl  a»  the  limit  to  iU  aenaiblc  extent; 
but  tAhtr  calciiUtlous,  Tninle  during  tbc  prra- 
tmt  ccntuij,  of  tb«  dUtonce  from  tluc  eanb 
at  whlcti  nictcurs  ignite,  Indicate  that  the  al- 
awapburo  uilcuJ^  to  upward  uf  u  hmidced 
milca.  The  c^ueitioo  U  tliui  prM«ut«d,  ^ya 
VL  Fotslcr,  in  a  paper  on  the  subject,  wbether 
tb*  huAbdcHceDce  of  those  meteors  ta  e*u«ed 
hy  tbc  n^tanoc  of  an  earthl;  atmoiipborc — 
that  la,  nf  oiygeo  and  nitrogen  mnvin^  with 
the  csartb — or  Is  derclopeil  lu  an  inlcntclliir 
■ftDOfpbcK.  The  fact  that  tbe  ourorn  borc- 
alia  reacb«s  betglits  of  about  four  hundred 
m3«a  lelta  In  favur  of  ibv  Intlor  bjpotbesis. 
Tho  orbiL*  of  hhoc  ctimets  and  tbo  latelUlci! 
of  Jupit«r  an:  subject  to  cbangcs  which  can 
vi|iU.iii(nl  uulv  liv  lilt!  Action  of  a  reusting 
iim,  luiii  it  would  W  desirable  to  deter- 
from  polar  aiialj'sb  irhcther  tho  oiC' 
ta  which  the  aut\>n  exhibits  it«eU  ia 
^ffervnUr  composvO  from  our  atmoepbore, 
of  g&ae*  emanating  from  the  son  or 
produoed  by  the  explosion  of  oieteoric 
Tba  lumhioaa  clouds,  of  which  Mr. 
O.  J«aae  baa  node  a  dpvdal  Bludj.  are  ob- 
'  L-ai  iii)|ioriafiL-c  id  tltc  studv  of  the 
:i  of  ibeuppi-r  atmospheric  Hlrata. 

Cjm  W.  FIcM^Hr.  Cjnw  W.  Fi^ld, 
[  nho  diwl  at  hU  unminer  t(om«  near  this  dtr, 
1  Stb.  will  lie  ben«t  mnemheriMl  fur  hit 
'  bt  the  laying  of  the  Atlantic  eabloe, 
methods  nf  oofUDunkatioo  and  of 
ttttiiMctiog  bwneia  betweoiihift  <?ountn'aiid 
Barape  li '  1  ouUed.    Without 

Ua  ihcy  -  'U  put  in  operation 

hff  muj  J*mn  latvr  Uuut  tlity  wvre,  If  at  all, 


Mr.  Field  was  bom  in  Stockbridgc,  Blosa^  In 
1819,  bagui  bbi  biulnesa  lif e  oe  a  cl«rk  b  A. 
T.  b>'t('wart'B  etort)  al  one  dollar  a  week,  nod  at 
the  tioiJ  of  luA  term  of  appreotttie«hip  let  up  in 
buBincAt  for  bim^telf  im  a  juok-dcaler  an<l  po- 
per*miiker.  He  liccaiuu  intera!iti:>d  id  fiiib- 
maritw  tolegraphy  in  ISca,  and  induced  a 
few  capltAlifts  to  join  niih  him  In  tbe  AtlaiK 
tic  U'lpgraph  etiterpiise  Aftf r  thirteen jeara 
of  effort,  fifty  joumcya  aonna  tha  Atlantic, 
and  many  failuret,  tho  line*  were  eatabllahcd, 
and  Ur.  Field  recdrod  the  honors  that  were 
hie  due.  Several  yean)  afli>rward,  Mr.  Field 
iiigagcd  in  the  enterprise  of  building  tbc 
(derstod  railruada  in  New  York  dty,  and  nut' 
tertullv  contributod  bjr  bic  MWi^  to  thair 
ipeedy  completion. 

Natliial  Chan<((ii»tl«  in  Sdntf.— Iu 

blfl  aildrcsa  before  the  rbysical  Seutloa  of 
tbe  British  Ajsociallon  Prof.  Arthur  Bchua- 
tcr  Apiiku  of  the  [tcouliaritica  posioued  by 
each  uution  which  make  it  better  Qltod  thnn 
ita  uei^bbora  to  do  aome  particular  (wrtaf 
the  work  ou  whii-h  the  program  of  Bdanoe 
ilcpeods.  No  tKiiintr)-,  for  inataooe,  baa  ri- 
Talml  FmDCe  in  the  ilumain  of  accurate  meoa- 
UTcmcntt  with  which  the  names  of  Regnault 
and  Amagat  are  associated,  and  the  Intcnu> 
Uoual  iiurcitu  of  Weights  and  Ueaiiurcd  ba£ 
iL!!>  6ttiug  home  iu  Tatia.  Tbe  beat  nurk  of 
tbe  Ucnnan  uoirersities  mmd»  to  cwuiet  bi 
the  following  up  of  aoroe  theory  to  itA  logi- 
cal coni-bi.Ocn.H  and  nutiinilUng  it  to  the  ta»t 
of  tfipminent.  The  Bpcnkcr  doubted  whether 
the  cffnrtH  to  transplant  Uie  t\<9earch  work  of 
Oermas  unirersities  into  England  will  prove 
fiucccsaful.  Doee  It  not  eeom  woU  to  let  cucb 
country  take  that  ifhan>  of  work  for  which 
the  natural  growth  of  ita  character  aod  its 
educational  etttabliahment  best  adapt  it  t  Ai 
far  as  the  work  of  tbe  Physical  Suction  la 
conccTUGd,  tbe  ittnmgcal  douiuiu  uf  English 
iituiluubf  baa  been  ibutof  ujathvmftUcal  phy»- 
ira.  Look  at  tlio  nurk  done  io  Groat  BritoJa 
during  the  lajt  two  oenturies — tbe  work  not 
only  in  pbyMcs,  but  in  aatroiiom/,  chcmLitryf 
and  biology. 

Clue  of  tbn  Bvrstlig  of  Ff&t-b«f9< — 

The  curious  phenomena  of  tho  ivoUing  and 
burettag  of  peat-bogs  have  bocu  studied 
b;  Hcrr  Klinga  They  gGnersliy  occur  of  ter 
heavy  raiaa,  and  are  preceded  by  detunatiaai 
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and  earth  vibrnticiiu.  A  mudtly  Btrcam  Is- 
sues from  Uicm,  af  Toi^iDg  Qatdin',  rolUbf^ 
ftlofig  luzupa  of  poat.  Tbcn  Ihc  mud  li>iitl- 
mm  Hid  the  bog  sinks  back,  f'^rniing;  a  fuu> 
oc3  shaped  pool  The  bogn  fctudiud  tiy  the 
auUiur  have  been  mastly  cm  high  ground, 
not  ia  vallifva.  He  believer  thiit  Ui«  emit- 
(i>sis  arc  not  caaned  either  h;  vxres^lvc  «b- 
Hirptton  of  iDoifitiire  in*  by  gu  FxplottiDtis — 
|h«  theotiM  mnitt  rendtl;  miggculed — but  by 
knd-stipa,  ooUi^weB,  etc,  of  gruuad  andor 
the  bog,  vhtch  pvnnit  WBt«r  or  liquid  mud 
In  taUsr.  Tbid  brcftkB  up  tho  bf'g  mcctmu- 
Icallj',  mixes  nitb  it  and  Hftidifics  it,  nnd 
produces  the  outburet  at  the  surface.  The 
limestone  fonnatiooF  in  Irvhud,  with  thfir 
large  cavemd  and  masses  of  water,  ore  naiu- 
rnlly  subject  to  tbcso  oullapiscs,  nhicb,  wiih 
tb«  ritmitiocui  they  induce,  ore  more  fre- 
quent in  wet  years.  The  heary  min«  preced- 
b()^  eruptions  am  thwt  to  >>e  regard- 
ly  on  indirect  cauKu  of  them.  ITcrr 
iSSe  ffiippuMS  ibal  flimibir  vrupUontt  oc- 
eurred  iu  part  geologleul  pertodit,  the  Cnr- 
bonifctout,  for  euimple,  in  Mmo  c«£es  where 
futtti  iree-AteiuB  lue  found  in  upright  po- 
gitiou. 
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NOTES. 

Ik  a  paper  in  the  Brittah  A«ociation,  aa 
(he  Ptiiodieftl  Velocity  of  BubhW  In  Vertical 
Tubt^fi  uf  Uipiid,  Mr.  K.  T.  Ti-onlcin  ioid  that 
B£  a  bubblD  uceoded  in  a  t)il>e  Its  chaogu 
of  slupc  caiuod  oorrofponding  cbanga  in 
ila  vutcHcity,  and  conaequently  any  given  bub- 
ble if  waicbed  would  be  «e«ti  to  have  alter- 
nating mwma  and  ntinrma  of  velocity. 
Further,  the  ni^h  of  water  t>ackwiird  from 
tba  front  to  tho  rear  of  ih<-  babblu  in  the 
narrow  oluinocl  between  the  latter  and  the 
w«U  of  the  tube  was  grtAie&t  nlicn  tlK^  bub- 
ble bad  ibt  r/iftrtmum  eluugntiiiCL  By  inak- 
Ins;  th(>  liqtii<l  mom  viscous  we  i-ould  arrive 
at  a  point  where  it  becanw  unceruin  wbothrr 
the  bobble  would  ueend  the  tube  in  tlie  ton;; 
or  flat  lymdition,  but  haying  plerrrd  eilhef 
Way  it  wnuld  omtiuuu  in  its  " 
At  thli  particular  rbtcoelty  < 
Af'  r/idrtinwm,     Lp)i<i  " 

IV  1  iiicon  ii  uow  csIj'  i. 


i:-  ■  .-il*e 

«tfv«:U  uf  tho  (i«Mi«ity  uf  nater  upoo  the 
MlUae  c4  tbipiL 

Tni  Uer 
bnn,"  It  a       ,  , 

jwiMQOUi  pnipenioi  that  it  la  wed  by  the  ' 


Indlnns  to  l-tw 

not   Laving   I>l-' 

fatiafactiun.  Dr.  .  . 

dal  rtudy  of  iL     Tti 

not  IntrioFi^-  ^ritTi  it,  t 

ttD   iui;uc1  «  4^<iU»i<^h^\,   «hle9t  ' 

cures  luJp:  I  ib«  hpnn  und  do^  tb« 

work.     Pr,  ):ii'  ■ 

develnped  in  x\\< 

of  the  genus  Hih 

It  is  paid  that  a  Inrtrrmvetbnn  the  Ha 
moth  Cbtc,  aitnnted  i.    '  "    .•itolair' 

near  Galena,  Mo.,  hn.'^  ailis- 

Iniioc  of  fi-^  -   ■' 

\ievn   fnuiii  t]{ 

aniiimlp,  in  ■  .   .  ^  _  _ 

and  tllot  arrDw-bead«,  but  do  buoc*  < 
A  fen-  animalfl  of  the  usual  fonuA  1 
caves  are  nill  liTtng  Uicre*  tneludiox  %-\ 
newt. 


pBOHpniTio  morltt,  itfcording  to 
port  of  Mr.  E,  A.  Sroilb,  Sute  <> 
have  been  found  in  .Vlabama  iu 
ceous  and  Tertlnry  formmiittia. 
were  Qrst  brought  tu  n. 
lation  was  araofted,  vt 
was  found  that  ''-■v 
mercial  quantit> 
able  for  eiport;i; 
^c^a^d^  tlit^as  to  tlicadvim 
liecaime  it  will  cause  tlii^' 
rial  to  be  n^ed  at  home,  to  iti 
of  iu  crops,  08  has  occurred  in  Kew  Jt**^ 
wJUi;-  '  ■  ■:■-'->  -'  ■  i-icwIutU- 
ing;  '  jmdc  pk* 

pbni.  _  :uu,  aeneillt 

urully,  derived  no  more  t>cncht  than  «Ui0 
States  froiD  it«  prcciiHu  atantt. 


OHITITAKV   NOTBl 

TnK    cmineut    Kronch   philofoplur 
man  of  leiiiim,  .iMcph  EraORt  RMnm, 
October  lA-     Ue  wa.i  xX\e  eoo  of  a  a 
and  was  boni  tn  Brittany,  Fabnary  37,  \tS$. 
He   WM  oducawd  for  the  p'^'^ib'^'M,  iftl 
proved  to  be  »  nmutrkable     '  it  th* 

result  of  bii»  Ktudica  was  im  i 

tbtrirt  instead   of    a  '^  Hu 

mo-t  widely  known  W'  ■  J.— ^, 

widrl.   i..  ' f  -    ■■■■  T,    lU 

origin 
of  n  I 


'a  it*     II 

JH 

iar.  Olid   t1wl^^^^^| 


AlTEB 


lotoo  years  nl  Ul  baahV  Omyi 

■■■■■■..■:■        ■.  vt  ii« 
-  U 
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'K  faavQ  seen  thus  far,  first,  how  such  men  as  Eusebius,  Lao- 
tantins,  and  their  compeers,  discouraged  scientific  inveati- 
nfi  futile ;  next,  how  such  men  as  Albert  the  Qreut,  St. 
..-.^  Aquinas,  and  the  multitude  who  followed  them,  turned 
lh«  main  current  of  mediaeval  thought  from  science  to  theology ; 
'  .  how  Buch  Church  authorities  aa  Popes  John  XXII 
lit  VUI,  and  the  heads  of  the  great  religious  orders, 
bndeaTorod  to  crash  what  was  left  of  scientific  reeearoh  as  dan- 
f^erons. 

Yei,  injurious  as  all  this  was  to  the  eToIution  of  science,  there 
9»»  developed  something  far  more  destructive;  and  this  was  the 
III- —    f  mystic  theology,  penetrating,  permeating,  sterilizing 
ii  y  branch  of  science  for  hundreds  of  years.    Among  the 

forms  tjiken  by  this  development  in  the  earlier  middle  ages  we 
find  tt  mixture  of  physical  science  with  a  pseudo-science  obtained 
from  t<?xts  of  Scripture.  In  compounding  this  mixture,  Jews  and 
Christiana  vied  with  eiich  other.  In  this  proce.'tf*  the  sacred  books 
were  used  as  a  fetich :  every  word,  every  letter,  being  considered  to 
hare  a  divine  and  hidden  meaning.  By  combining  various  script- 
ural letters  in  various  abstruse  ways,  new  words  of  prodigious  sig- 
lificance  in  mogHc  were  obtained,  and  among  them  the  great  word 
ibracing  the  seventy-two  mystical  names  of  God— the  mighty 
'  SchemhampJtorns."    Why  should  men  seek  knowledge  by 
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of  Revf«lation  opened  sticli  Ireasurps  to  the  ingouioua  bt'lievor? 

So^  too,  ve  have  ancient  mystical  theories  of  number  which 
the  theologrical  spirit  had  made  Christian,  usurping  an  enormoa 
place  in  mydircval  scitmco.  The  sacred  power  of  the  numbt»r  tbr 
was  seen  in  the  Trinity ;  in  the  three  main  diWsions  of  the  uii 
verse — the  empyrean,  the  heavens,  and  the  earth ;  in  the  thr 
angelic  hierarchies;  in  the  three  choirs  of  seraphim,  cherubiu 
and  thrones ;  in  the  three  of  dominions,  virtues,  and  powers ;  in 
the  three  of  principalities,  archangels,  and  angels ;  in  the  three 
orders  in  the  Church— bishops,  priests,  and  deacons ;  in  the  thrw 
classes — the  baptized,  the  communicants,  and  the  monks;  in  the 
three  degrees  of  attainment — light, purity, and  knowledge;  in  Ih? 
three  theological  virtues — faith,  hope,  and  charity — and  in  much 
elati.  All  this  was  brought  into  a  thfolugico-scienlific  relatic 
then  and  afterward,  with  the  three  dimensions  of  space;  with  tli 
three  divisions  of  time — past,  present,  and  future;  with  the  thr 
realms  of  the  visible  world — sky,  earth,  and  sea;  with  t"  '  (i\ 
constituents  of  man — body,  soul,  and  spirit;  with  the  (■ 
enemies  of  man — the  flesh,  the  world,  and  the  devil;  with 
three  kingdoms  in  Nature — mineral,  vegetable,  and  auimal ;  wit 
"the  three  colors" — retl,  yellow,  and  blue ;  with  "  the  three  eyes^ 
the  honey-bee" — and  with  a  multitude  of  other  analogues  equalll 
precious.  The  sacred  power  of  the  number  seven  was  soeri  in 
seven  golden  candlesticks  and  the  seven  churches  in  the  Apn 
lypsc;  in  the  seven  cardinal  virtues  and  the  sevoji  detidly 
in  the  seven  liberal  arts  and  the  seven  devilish  arts,  and, 
all,  in  the  seven  sacramenta  And  as  this  proved  in  asi 
that  there  could  bo  only  seven  planets,  so  it  proved  in  ale 
that  there  must  Iw  exactly  sevon  metals  in  the  tUclruvi  maj 
The  twelve  apostles  were  connected  with  the  twelve  siirus  in  lb 
zodiac,  and  with  much  in  physical  science.    The  sevi  oJ 

oiples,  the  scvonty-two  interpreters  of  the  Old  Tt:■^   ij 

seventy-two  mystical  names  of  God,  were  connected  with  the  \ 
posed  fact  in  anatomy  that  there  were  seventy-two  joinla  in  I 
human  frame. 

Then,  too,  there  were  revived  such  theologic  and  motaphysic 
substitutes  for  scieutiGc  thought  as  the  declaration  t^ 
ftM-t  lino  is  a  circle,  and  hence  that  the  planets  must  n 
luto  circles— a  statement  which  led  astronomy  astray  ovon  wl 
the  great  truths  of  the  Copornican  theory  were  w-' '  ^  ■ 
the  declaration  that  Nature  abhors  a  vocnum,  a 
U'd  physics  astray  nntil  TorricoUi  made  his  exporimunts. 

In  chemistry  wo  have  the  same  thoi>logit'  tenderi-"'  • 
Hud  as  a  result  a  muddle  of  science  and  theology,  wl  1 

point  of  view  8eetn^|||gphemou8,  and  from  another  idiotic,  b< 
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rbich  none  tlie  less  sterilized  the  field  of  physical  investigatiou 

?r  ages.    That  debased  Platonism  which  had  been  such  an  im- 

:>rtant  factor  iu  the  evolution  of  Christian  theology  from  the 

earliest  days  of  tho  Church  continued  it-s  work.    As  everything  in 

sorganic  Nature  was  supposed  to  have  spiritual  significance^  the 

ioctrines  of  the  Trinity  and  Incarnation  wore  turned  into  an  argu- 

Bent  in  behalf  of  the  philosopher's  stone:   arguments  for  the 

cheme  of  redemption  and  for  t  ran  substantiation  suggested  others 

similar  construction  to  prove  the  transmutation  of  metals ;  the 

^octrino  of  tlio  resurrcfiion  of  the  human  body  was  by  similar 

aystic  jugglery  connected  with  the  processes  of  distillatiou  and 

iblimation.    Even  after  the  middle  ages  were  past  strong  men 

Bern  unable  to  break  away  from  such  reasoning  as  this; — among 

bem  such  leaders  as  Ba^il  Valentine  in  the  fifteenth  century, 

Lgricola  in  the  sixteenth,  and  Van  Helmont  iu  the  seventeenth. 

The  Ki^^test  theologians  aided  in  developing  tho  fotichism  in 
which  much  of  this  pseu do- science  was  grounded.    One  question 
largely  discussed  was,  whether  at  the  redemption  it  was  necessary 
[>r  Ood  to  take  the  human  form.    Thomas  Aquinas  answered 
ftt  it  was  necessary,  but  William  Occam  and  Duns  Scotus  an- 
irered  that  it  was  not ;  that  God  might  have  taken  the  form  of  a 
one,  or  of  a  log,  or  of  a  beast.    The  possibilities  opened  to  wild 
abstitutea  for  science  by  this  sort  of  reasoning  were  infinite. 
Men  have  often  wondered  how  it  was  that  the  Arabians  accom- 
plished so  much  in  scientific  discovery  as  compared  with  Christian 
Buvestigators :  the  reason  is  not  far  to  seek ;  the  Arabians  were 
Bomparatively  free  from  these  mystic  allurements,  these  theologic 
Bbodes  of  thought  which  in  Christian  Europe  flickered  in  the  air 
ou  all  sides,  luring  men  into  paths  which  led  no-whither. 

Strong  investifiutors  like  Arnold  de  Villanova,  Raimond  LuUy, 
^Basil  Valentino,  Paracelsus,  and  their  compeers,  were  thus  drawn 
ir  out  of  the  only  paths  which  led  to  fruitful  truths.    In  a  work 
?nerally  ascribed  to  Arnold  of  Villanova,  the  student  is  told  that 
mixing  his  chemicals  he  must  repeat  the  psalm  Ersunje  IM- 
iin^,  and  that  on  certain  chemical  vessels  must  be  placed  the  last 
rords  of  Jesus  on  the  cross.    Vincent  de  Beauvais  insists  that  aa 
he  Bible  declares  that  Noah,  when  five  hundred  years  old,  had 
Ihildron  bom  to  him,  he  must  have  possessed  alchemical  means 
>f  preser\nng  life ;  and  much  later  Dickinson   insists  that  the 
Uriarchs  generally  must  have  owed  their  long  lives  to  such 
aeang.    It  was  loudly  declared  that  the  reality  of  the  philoso- 
bher's  stone  was  proved  by  the  words  of  8t.  John  in  the  Rovela- 
Son,  "To  the  victor  I  will  give  a  whit-e  stone."    The  reasonable- 
(of  seekini;  to  develop  gold  out  of  the  baser  metals  was  for 
generations  based  upon  the  d(>ctrino  of  the  resurrection  of 
le  physical  body,  which,  though  explicitly  denied  by  St.  Paul, 
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bad  become  a  part  ot  tho  crccfl  uf  thu  Chnrch.    yk^n. 
waa  Mpccially  drawn  to  bL*Iiere  in  the  alcbetnistic 
traotmuiation  by  tUU  analop^y.    The  Bible  was  attfri  w^gy  i 
both  among  ProtostantA  and  CatholicE,  in  snppork  of  ciiav  i 
a<lulUTution«  of  ti^iciice,  and  uno  writer^aa  late  a*  17^U  i 
alchomJ«tic  nr^mr'nts  on  more  than  a  hundred  pawing^B»oCf 
uro.    Aa  nu  example  of  tlu!t  sort  of  reasoning,  ire  hBTit 
that  thu  oIlh'I  will  preHervc:  tho  philusopher^s  atone  until  tkff] 
judKniDDt,  dniwii  from  »  pahsage  in  St.  Paul's  Epiatie  to  l^i 
rintbiauB,  "  IIiIh  IroaHuru  have  wo  in  earthen  voesels 

Tho  K^f^ttiKt  t}iinkr*ni  dovoted  themselves  to  adding  acvi 
grediontff  to  tbih  Ktruugo  mixture  of  scientific    and 
thought;  the  Catholic  philosophy  of  Thomas  Aquinaa, 
eatant  myvticiHrn  of  Jaoob  Boehmo,  and  the  alchemiatic 
of  Banil  Vulentine  were  all  cast  into  thiH  seething  moaa^ 

And  wlt4*n  alchomy  in  its  old  form  had  been  diacrediti^i 
find  K:rij>tural  arf^imonts  no  leas  pcrverso  and  even  cximicali 
OD  Uio  othor  Kidt>.  As  au  example  of  this,  just  before  thv  ^ntf 
ditfOovoriiMi  by  Hluhl,  wo  find  the  valuable  scientific  effortt  «f 
Boohor  oppoKiid  with  tho  following  syllogism:  '*  King  SokKDda 
according  to  tliu  Scriptures,  poaaesaed  the  unitod  wiiulom  uf  haTAj 
aud  oarth;  but  King  Solomon  knew  nothing  about  alchemy (fl 
cbomifdry  in  tho  form  which  then  existed),  and  sent  liia  tinmI 
Ophir  Ui  se4tk  gold,  and  levied  taxet;  upon  hia  subjects;  i 
al<;liomy  (or  chomiHtry)  has  no  reality  or  truth."  And  ir»  fei 
that  Uiu'liur  in  ubBolutoly  lurnod  ii way  from  his  labors^  and  oUi^B^ 
t(j  dovoUi  bimHelf  to  proving  that  Solomon  used  mora  money  tbi* 
ho  pOHsibly  could  have  obtjiined  from  Ophir  or  bis  subjeote,cDd 
thorofons  that  lie  must  b/ive  possessed  a  knowledge  of  cbemk^ 
molhoilB  mid  tlu!  philo80iib«?r'B  stone  as  the  result  of  them.* 

*  V«r  in  wtaol  (Mm  Agrippt'i  Oeoulu  PbllosophU  gttbif;  «ampl««  of  s)w  m?  h«^ 
mrvUud  MOM  ««M  obtained  from  Um  Bililv.  ura  Rydber^  Migie  of  the  UiUdW  Ace^lf 
14B  «r  Hf,  for  Uio  Kirnni  nf  mtn;  myntio  beli«f>  rcgknUog  buiuber  uij  ibv^Ou^wliBd 
warv  bioorpontod  liih>  m^dlinvKl  tlieologjr,  mm  2eQ«r,  PUto  ud  tbe  Older  Aa»du>7,K«B* 
i/mruiUiiun  pp.  Sft4  «nd  V\%,  Rud  fllMnrhara.  As  to  the  ooaneotioii  of  siiirttukl  thliwrtt 
Imiritiuilc  SMure  fii  ralntkm  to  chemlstrr,  •»  Ekken,  p.  OM.  On  t>i-  tnjurr  lo  M<«* 
WTouKbl  by  PUbiuUm  Ki'llntt  throui;h  mMliPTgil  theology,  fee  HocfcT  ;••  UCliS't 

vol.  L,  p.  VO,     All  lo  the  lullurnxv  u(  inyxidun  upon  itruug  muit  n.  ,  mc  V^i»Ati- 

•1m  Kopp.  GoMtilobM  d«r  AlobinW,  vol  I,  p.  XI 1.  For  «  vef7  mriaiv  CatUolic  trMii«# 
taotvd  ntnnbm,  aae  lbs  Abbd  Aubar.  BymliolUai*  Rcli^iitftii,  I^rU,  IS^uj  mJ  ftr  ■ 
M|u«lly  biiporUut  I'rolMtMil  wor^  ■««  Hunuvll,  S«v«ii  tbe  84<!red  Niuutwr,  TjOwV*.  l^ 
It  k  baomilQK  te>  Qute  tlut  tbe  bitter  tirit«r,  harini'  b««ii  foreM)  lo  0y«  up  tik*  «** 
pUMU,  ooQMilm  btiowir  wlUi  tbe  ftNUoiwt  iliKt  **  Tbn  mkU  U  lb*  Mvmib  T^oet,  <^ 
Ini  fram  Nsptuite  wd  taiUlliK  tb*  Mlaroldl  nno  "  (w^  p,  4:24).  Fer  tho  ifadrww  •n^^'i* 
tba  OTtmiMtaU  vuiupQidiiit  It,  ud  lu  noDdecral  quaiEUwi,  »ee  extivotB  tmn  rmiifc  ''' 

rltbifpR  bi  UkrttiuQ'a  I.irii  uf  Faraceliii.  p^  \^%  ^  ^7.     Km- 

I  »!«#,  N«  Hwfer.  ♦til  L  pp.  «.»-»  uocMckto  <!«■  A»t-b«ed^ ) 

~W)tt  1  AlliptMtea  dmawbo  BiognphK  uuUv  B*Miiu».    Fv  tb«  rtteiiMalum  r^mwt4  Wi 
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Of  the  general  reasoning  enforced  by  theology  regarding 
lysical  science,  every  age  has  shown  examples ;  yet  out  of  them 
I  will  fiolcct  but  two,  and  I  present  these  because  they  show 
aw  this  mixture  of  theological  with  scientitic  ideas  took  hold 
>n  the  strongest  supporters  of  better  reasoning  even  after  the 
ower  of  niediipval  theology  seemed  broken. 

The  first  (if  t)iese  examples  iMMolanchthon.  Ho  was  the  scholar 
'  the  Reformation, and  justly  won  the  title  "Preceptor  of  Qer- 
ay**;  his  mind  was  singularly  open,  his  sympathies  broad,  and 
Jb  fn-tMlom  from  bigotry  drew  doWn  upon  him  tliat  wrath  of 
frotostaut  heresy -hunters  which  ombittorod  Iho  last  years  of  his 
fe  and  tortured  him  upon  his  death-bed.  During  his  career  at 
be  University  of  Wittenberg  ho  gave  a  course  of  lectures  on 
lysics.  In  this  he  dwells  upon  scriptural  texts  as  affonling  sci- 
ntific  proofs,  accepts  the  interference  of  the  devil  in  physical 
lenomena  as  in  other  directions,  and  applies  the  medieval  theo- 
^^cal  niethtxl  throughout  his  whole  work.* 

Yel  far  more  remarkable  was  the  example,  a  century  later,  of 
tiB  man  who  more  than  any  other  led  the  modern  world  out  of 
tie  (lath  opened  by  Aquinas,  and  into  that  which  Roger  Bacon 
sought  to  open  and  which  has  led  modern  thought  to  its 
fitest  conquests.  Strange  as  it  may  at  fii'st  seem,  Francis 
COD,  whose  keenness  of  sight  revealed  the  delusions  of  the  old 
»th  and  the  promises  of  the  new,  and  whose  boldness  did  so 
^uch  to  tarn  the  world  from  the  old  path  iiito  the  new,  presents 
bis  own  writings  one  of  the  most  striking  examples  of  the  evil 
!  did  so  much  to  dostroy. 

The  Novum  Organou,  considering  the  time  when  it  came  from 

^8  pen»  is  doubtless  one  of  the  greatest  exhibitions  of  geuiua  in 

io  history  of  human  thought.    It  showed  the  moilern  world  the 

ly  (lul  of  the  scholastic  method  and  reverence  for  dogma  into 

ko  experimental  method  and  rovorence  for  fact.     In  it  occur 

fcny  passages  which  show  that  the  great  philosopher  was  fully 

Kvo  to  the  danger  both  to  religion  and  to  science  arising  from 

leir  mixture.    He  declares  that  the  "corruption  of  philosophy 

>ai  superstition  and  theology  introduced  the  greatest  amount  of 


Udtt  at  God  Msumlng  fonns  of  fltooe,  or  log,  or  bsMt,  we  LIppert,  Chmienthum, 
ttb^  nnd  Vntlt'lirniirh,  [?p.  STS,  A?!!,  wbera  ciutiaiu  t»  g^Tcn,  etc.  Pur  the  eytlo- 
■r^ng  Bolomcffi,  tw  Fi^er,  l/Alchemie  et  1m  AlohemiBtra,  p|i.  10ft,  107.  For 
■l^racUtlon  of  Beclii-r'n  poBitioa  in  Uie  htxtarj  nf  cheniisliy,  see  Eopp,  Aosiobtan 
r4tB  Aufgfttie  Jer  Chi-mie,  ««■.,  von  Gcb«r  bi«  Stabi,  Bntuucbweig,  1S75,  pp.  201  tt 
•  ih(!  teit  pmring  the  esiBteiice  of  the  pliiloM]tl)«r*8  stone  from  tiie  book  of  Rercl*. 

I  Fifnn,.r    f.  t% 

'  }  ctiun'r  I1K1U  no  phjalcs,  see  liu  InitJA  Doctrinie  PbfDiisi!,  Wittcoborg,  IRRT, 

k^W  yy  v.'«.<  tnd  !£74 ;  ako  hi  toL  xiii  of  Bretschneido^s  ediUoD  of  tbc  collected  woriU| 
I  opccUOy  pf.  Uft-448. 
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evil  both  into  wholt'  systcius  of  philosopliy  nnd  into  Iboir  par 
He  denounces  those  who  "  have  endeavored  to  found  a  uatc 
philosophy  on  the  books  of  Genesis  and  Job  and  other  saci 
Scriptures,  so 'seeking  the  dead  among  the  living/"     Ha  sj 
of  the  result  as  "  an  unwholesome  mixture  of  things,  human 
divine;  not  merely  fantastic  philosophy,  but  heretical  religionj 
Ho  refers  to  tho  opposition  of  tho  fiithers  to  tho  doctrine  of  th 
rotundity  of  the  earth,  and  says  that  "Umiiks  to  some  of  then 
you  may  find  the  approach  to  any  kind  of  philosophy,  howeve 
improved,  entirely  closed  up."     He  charges  that  some  of  the 
divines  are  *' afraid  lest  perliajra  a  d(Hjper  inciuiry  into  Nat 
should  penetrate  beyond  the  allowed  limits  of  sobriety " ;  an 
finally  speaks  of  theologians  as  sometimes  craftily  conjecturing 
that  if  science  be  little  understood,  "tsach  single  thing  can  be 
referr'^jd  more  easily  to  the  hand  and  rod  of  God,"  and  says,**  Thw 
is  nothing  mare  nor  1-eits  than  withing  io  please  Ood  by  a  lifj" 

No  man  who  has  reflected  much  upon  the  annals  of  his  i 
can,  without  a  feeling  of  awo,  come  into  the  presence  of  sncb 
clearness  of  Jusight  and  boldness  of  utterance,  and  the  ^ni 
thought  of  the  reader  is,  that  of  all  men  Francis  fiacon  is  the 
most  free  from  the  iinfortunat<i  bias  ho  condemns;  thathe,  w^^ 
tsinly,  can  not  l>e  deluded  into  tho  old  path.  But  as  we  gooa 
through  his  main  work  wo  are  surprised  to  find  that  the  strou 
arm  of  Aqiiinas  has  been  stretched  over  the  intervening  ages,  krI 
has  laid  liold  upon  this  master-thinker  of  the  sevpnteonth  c^nt 
ury.  For  only  a  few  chapters  beyond  those  containing  tbocit 
tions  already  made  wo  find  Bacon  alluding  to  tho  recent  voja 
of  ColumbuB,  and  speaking  of  the  prophecy  of  Danirl  regardio| 
the  latter  days,  tliat  *'  many  shall  run  to  and  fro  and  knowledge 
be  increased,"  as  clearly  signifying  "that  .  .  .  the  circumuavigtk^J 
tion  of  the  world  and  tho  iiicrua.so  of  science  should  happon  in  th^H 
sameag*'."*  ^ 

la  his  great  work  on  the  Advancement  of  Learning  the  fire 
gTOMp  which  the  methods  he  condemned  held  upon  him  is  slioi: 
yet  more  clearly,     lu  the  first  book  of  it  he  asserts  "  tlmt  vxce)' 
lent  book  of  Job,  if  it  be  revolved  with  diligence,  will  hei  four 
pregnant  and  swelling  with  natural  philosophy,"  and  he  ouduav 
ors  to  show  thnt  in  it  the  "  roundness  of  the  earth,"  tl' 
tho  stars,  ever  standing  at  equal  distanres,"  the  "dopri 
southern  polo,"  the  "  matter  of  generation,"  and  **  matter  of  min- 
orols" are  "with  great  elegancy  noted."    B'l' 
he  UBeA  to  support  some  of  these  truths  tho  » 
fathers  of  the  Church  used  to  destroy  them,  and  tJiose  for  whkl 
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le  fiiids  Scripture  wurrant  most  clearly  are  such  as  science  has 
ince  disproved.  So,  too,  he  says  that  Solomon  was  enabled  in 
lis  Provorbs,"hy  donation  of  tif»d,  to  compile  a  natural  history 
.fall  verdure."* 

We  have  now  seen  how  powerless  were  the  strongest  men  in 
>hy9ical  science,  singly,  in  this  struggle  against  theology  and 
icclesiasticism,  and  it  may  be  well  to  study  briefly  their  eflforts 
ifter  they  had  learned  to  combine  in  societies  and  academies 
against  the  common  enemy.  In  the  latter  half  of  the  sixteenth 
sentury,  John  Baptist  Porta  began  his  investigations,  and  despite 
uch  absurdity  they  were  fruitful.  His  was  not  "black  magic," 
claiming  the  aid  of  Satan,  but  ''white  magic"  bringing  into  serv- 
tho  laws  of  Nature— the  precui-sor  of  applied  science.  His 
K>ok  on  Meteorology  was  the  hrst  in  which  sound  iduas  were 
roached  on  that  subject ;  his  researches  in  optics  gave  the  world 
he  camera  obscura,  and  possibly  the  telescope ;  in  chemistry  he 
leems  to  have  been  the  first  to  show  how  to  reduce  the  metallic 
>xideST  and  thus  to  have  laid  the  foundation  of  all  those  indus- 
;ries  based  ui)on  the  coloring  and  staining  of  glass  and  enamels; 
_Iie  did  much  to  change  natural  philosophy  from  a  "  black  art"  to 
vigorous  open  science.  He  encountered  the  old  policy  of  con- 
ientious  men ;  the  society  founded  by  him  for  physical  research, 
I  Secreti."  was  broken  up,  and  ho  was  summoned  to  Rome  by 
*opo  Paul  in  and  forbidden  to  continue  his  investigations. 

In  1084  some  young  chemists  of  Paris,  having  taught  the  ex- 
terimeutol  method  and  cut  loose  from  Aristotle,  the  Faculty  of 
Cheology  besot  the  Parliament  of  Paris,  and  the  Parliament  pro- 
tibitcd  this  now  chemical  teaching,  under  penalty  of  death. 

The  same  war  continued  in  Italy.    In  1667  occurred  tho  first 

itting  of  the  Accademia  del  Cimento  at  Florence,  under  the 

jreaidency  of  Prinoo  Leopold  dei  Medici.    This  Academy  prom- 

ed  great  things  for  science;  it  was  open  to  all  talent;  its  only 

undumeiital  law  was  "the  reptuliation  of  any  favorite  system  or 

Oct  of  philosophy,  aud  the  obligation  to  investigate  Nature  by 

he  pure  light  of  experiment";  it  entered  into  scientific  invos* 

intionB  with  energy.    Boi^Ul  in  mathemAti(^H,  Redi  in  natural 

^^Bory,and  many  others  pushed  on  the  boundaries  of  knowledge. 

"Heat,  light,  magnetism,  electricity,  projectiles,  digestion,  tho  in- 


#  Bm  Bicon,  Advuicwment  of  Lrarning,  edited  by  W.  Aldu  Wrigbt,  Ixindon,  1S78. 
47,  4f},  Curulol*  oo  m^re  striking  cxampltia  of  the  stnmi^h  of  ttt«  eri]  which  be  had 
tluQR  bem  iJeTKitmcitiff  conlJ  Ix'  <.*xliibtted  Uiui  thew  in  liU  ova  wn^n^  Nolhlu^ 
iUiutntcA  tlie  mwj  of  the  tnrdin*ral  ihpologv,  or  httXer  czpluan  hb  bKitdaeu  to  the 
of  Cujivniiciu  tu4  to  ttic  pKperimciita  of  Gilbert  For  a  mrr  rontemptiiotui 
il  of  LonI  Elwxm't  ciidra  ti)  bu  |K»itIon  u  %  pbiliMopher,  s«c  lAttge,  GmwlucbU)  dtw 
I,  tcipsic,  1674,  ToL  I,  p.  SI 9.  Fur  t  more  ju^t  AUtcmcnt,  iwe Brew^if.ter,  Life 
^  Imm  Nvwion.    See,  «1m>  Jptchu,  IMndples  of  Science,  Landon,  IS'(4,  rol.  i),  p.  t^^. 
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iirht  method  a&d^ 


comprcaaibUity  of  water,  were  Studied  by  the  right 
with  results  that  enriched  the  world. 

The  Acudomy  wns  a  fortress  of  acieaoo,  aud  siege  was  sooo 
laid  to  it.  The  votaries  of  scholastic  learning  denounced  it  as 
irreligious;  quarrels  were  fomented;  I^opold  was  bribed  with 
a  cardinal's  hat  and  drawn  away  to  Rome;  and,  after  l«n  year 
of  beleaguering,  the  furtress  fell :  Burelli  was  left  a  beggar;  Olird 
killed  himself  in  despair. 

So,  too,  the  noted  Acatlcmy  of  the  Lincei  at  timoa  incurred  th^ 
ill-will  of  the  papacy  by  the  very  fact  that  it  included  thonghtfi; 
investigators.    It  was  "  patronized"  by  Pope  Urban  VIII  in  bucJ 
manner  as  to  paralyze  it,  and  it  was  afterward  voxotl  by  Pop«1 
Gregory  XVI;  even  iu  our  own  time  Siissions  of  scientific 
ciations  were  discouraged  and  thwarted  by  Pope  Pius  IX.* 

Such  was  the  struggle  of  the  physical  sciences  in  general, 
us  now  look  briefly  at  one  special  example  out  of  many,  which 
reveals,  as  well  as  any,  the  beginning,  continuance,  and  end  of 
theological  interference  with  the  evolution  of  them. 

It  will  doubtless  seem  amazing  to  many  that  for  ages  tb| 
weight  of  theological  thought  in  Christendom  was  thrown  aguns 
the  idea  of  the  suffocallug  properties  of  certain  gase.'^,  and  es{: 
daily  of  carbonic  acid.  Although  in  antiquity  wo  see  men  form'^ 
ing  a  right  theory  of  gases  in  mines,  we  find  that,  early  in  thl 
history  of  the  Church,  St  Clement  of  Alexandria  put  forth  Ihl 
theory  that  those  gases  are  manifestations  of  diabolic  action,  luiif 
thfitj  throughout  Christendom,  suffocation  in  caverns,  wells,  and 
cellars  was  attributed  to  the  direct  action  of  evil  spirits.  Evi4 
dences  of  this  view  abound  through  the  mediaeval  period,  and 
even  as  late  as  the  Keformation  period  a  great  authority, 


*  For  Porto,  floo  the  Englisb  trutsUtioa  of  Ue  tiuuii  sutmnary,  "  Natural  Haglok,** 
iloa,  1 098.  Tbe  flirt  chaptcn  an  MpeclftUr  Intertttinc.  te  sbo«fatg  whai  the  word  "  aa^  * 
had  oom«  lompan  in  thr>  mind  of  a  man  in  whoni  mvditifTal  md  modpm  ideas  wer«  purioily 
mixed;  oee  alMlIoefcr,  ni5tolr«(]e  la  Chlmle, vol.  ti,  pp.  lO^IOA;  abn  Ko]>p;  alaofiprfligii 
l1i«U)ira  de  la  X6dea|[w>  tli,  p,  S3» ;  also  MuMct^rtthiiy.  For  the  A(rci«taiiU  dd  Ctmnbi. 
■ce  Napier,  FlorenUne  Ulalory,  vol  y,  p.  Kits ;  TimbcMcbl,  Storia  ddta  Lltt«vatufa ;  QmiI  . 
Martin,  Uutoire  dc  Prnncc ;  Jevuiu.  Principles  ui  SdcDt'o,  vciL  ii,  pp.  StS— tr».  Vv^'A 
altaubed  U>  Borvlli'^  UiTO^lJgatioD?  by  Kewtoo  ind  Uujrgcm,  MW  Brnwstcr'a  Ufa  \ 
Imwc  N'owIoo,  Ixmdiiii,  1^75,  pp.  12»,  129.  Liliri,  iu  Ida  &eai  eiir  Oalj]^  p.  tT,  < 
OUra  wait  RUnimMMMl  to  Rimu)  and  «>  inmirnl  by  tbe  InqaUflloo  that,  to  tat 
enielty.  be  vm\n\  bia  lifti  by  tbnming  biniMlf  from  a  window.  For  int<trfvrtnta'  by  iVy* 
Gregury  XVI  wilb  Uie  Ai^adomy  of  tbi-  Uavclt  and  with  public  IlutnirH'^r-  —"  —  >■- 
Ountti,  Storit  dclln  Apcadomin  del  linrci.  p.  1S«.  Pint  IX.  with  all  hia  p 
liavv  alWed  bb  boitillty  to  voluntuy  imoeiatkin^  tn  canr  bim  vory  far  at  iiii» 
■luwer  to  an  appHcation  made  (brounb  Lord  Odu  Kituwll  rvfinniittf;  a  Mjnieiy  for  iIm  ; 
rt!iilJ(A  of  cr<-  •  annwur  dial  "nuvli  an  UMw-iatica  oouM  not  W  i 

Unoi'd  lijr  tht  i.-i|  DO  a  ibvolof^pal  errur,  to  wit,  thai  Cbriftfaa*  i 

any  doim  to  anuitai*,"  sv*.*  itnuifin  Power  TobtMi,  H4>]im  tif  iha  Humiui  tUos  f,  9D9, 


cola,  one  of  the  most  earnest  and  truthful  of  investigatora,  still 
adheres  to  the  belief  that  these  gases  in  mines  are  manifestations 
of  devilSj  and  specifies  two  classes — one  of  malignant  imps,  who 
blow  out  the  miners'  lamps,  and  the  other  of  friendly  imps,  who 

f'mply  tease  the  workmen  in  various  ways.     He  goes  bo  far  as  to 
11  US  that  one  of  these  spirits  in  the  8uxon  mine  of  Annaberg 
?stroyed  twelve  workmen  at  once  by  the  power  of  his  breath. 
At  the  end  of  the  sixteenth  century  we  find  a  writer  on  min- 
eralogy complaining  that  the  mines  in  France  and  Germany  had 
been  in  large  part  abandoned  on  account  of  the  "evil  spirits  of 
rOietals  which  had  taken  possession  of  them." 
H    But  at  various  periixls  glimpses  of  the  truth  had  been  gained, 
^hie  ancient  view  had  not  been  entirely  forgotten;  and  as  far 
Back  as  the  first  part  of  the  thirteenth  century  Albert  tho  Great 
suggested  a  natural  cause  in  tho  possibility  of  exhalations  from 
minerals  causing  a  "corruption  of  tho  air";  but  he,  as  we  have 
Be€m,  was  driven  or  dragged  off  into  theological  studies,  and  the 
world  relapsed  into  the  theological  view. 

%  Toward  the  end  of  the  fifteenth  century  there  came  a  great 
nius  laden  with  important  truths  in  chemistry,  but  for  whom 
e  world  was  not  ready — Basil  Valentine.  His  discoveries  an- 
^cipated  much  that  has  brought  fame  and  fortune  to  chemists 
fioe,  yet  so  fearful  of  danger  was  he  that  his  work  was  carefully 
Jed.  Not  until  after  his  death  was  his  treatise  on  alchemy 
bond,  and  even  then  it  was  for  a  long  time  not  known  where  and 
when  he  lived.  The  papal  bull,  Spondent  pariteTf  and  the  various 
prohibitions  it  bred,  forcing  other  alchemists  to  conceal  their 
laboratories,  led  him  to  let  himself  be  known  during  his  life  at 
Erfurt  simply  as  an  apothecary,  and  to  wait  until  after  his  death 
make  a  revelation  of  truth,  which  during  his  lifetime  might 
%xo  cost  him  dear.  Among  the  legacies  of  this  greatest  of  the 
lobemists  was  the  doctrine  that  the  air  which  asphyxiates  work- 
in  mines  i«  similar  to  that  which  is  produced  by  fermen- 
fction  of  malt,  and  a  recommendation  that  in  order  to  drive  away 
lie  evil  and  to  prevent  serious  accidents,  fires  be  lighted  and  jets 
steam  used  to  ventilate  the  mines,  laying  stress  especially  upon 
ie  idwfc  that  the  danger  in  tho  mines  is  produced  by  "  exhalations 
of  metals." 

Thanks  to  men  like  Valentine,  this  idea  of  the  interference  of 
»tan  and  his  minions  with  the  mining  industry  was  gradually 
^aakened,  and  the  working  of  the  desf.rted  mines  was  resumed; 
Dt^eTen  at  a  comparatively  recent  period,  w«  find  it  still  linger- 
kg,  and  among  leading  divines  in  the  very  heart  of  Protestant 
ermany.  In  171.5  a  cellar-digger  having  been  etiflod  at  Jena, 
ie  medicjil  facidty  of  the  university  decided  tbat  tho  causo  was 
\>i  the  direct  action  of  the  devil,  but  a  deadly  gas.    Thereupon 
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Prof.  Loescher,  of  the  University  of  Wittenberg,  entered  a  stife 
emn  protest,  declaring  that  the  decision  of  the  medical  facolt^ 
was"i>nly  a  proof  of  the  lamentable  license  which  has  so  take 
possession  of  us,  and  which.  If  "we  are  not  earnestly  on  our  guar 
will  finally  turn  away  from  us  the  blessiog  of  God."*  But  da 
nunciutioDS  of  this  kind  could  not  hold  back  the  little  army 
science.  In  the  last  half  of  the  eighteenth  century  Black,  Priestlej 
and  especially  Bergmann,  rooted  out  the  very  foundations  of  tl 
whole  theologic  theory,  and  one  more  phantom  which  had  Ion 
troubled  the  earth  was  at  last  driven  forth  forever.f 

Thus,  in  spite  of  adverse  influences,  the  evolution  of  the  phys 
cal  sciences  went  on.  More  and  more  there  rose  men  bold  ououglj 
to  break  away  from  the  theological  metho<:l,  and  strong  enough  ' 
resist  the  enticements  or  threats  of  ecclesiastic  ism*  Alchemy  i 
its  first  form,  seeking  for  the  philosopher's  stone  and  tha  tr 
mutation  of  metals,  gave  way  to  alchemy  in  its  second  form,  seek'j 
ing  for  the  elixir  of  life  and  remedies  more  or  leas  magical  i<\ 
disease;  and  this  in  turn  yielded  to  the  search  for  truth  as  trut 
More  and  more  the  "solemnly  constituted  impostors"  wore 
eisted  in  every  field.  A  great  lino  of  physicists  and  rhcniists  begju 
to  appear.  Though  theological  modes  of  reasoning  continued 
sterilize  much  effort  in  chemistry  down  to  our  own  c^intury,  mor 
and  more  the  old  influence  was  thrown  off ;  more  and  more  trutii 
sought  as  truth ;  less  and  less  science  was  bent  to  aid  in  '■ 

eged  "  saving  of  souls."    "  Black  magic  "  with  its  satanlc  apf 
tatus  vanished,  only  reappearing  occasionally  among   min«la 
mongers  and  belated  theologians.    "  White  magic  "  b»iann*  \v^ 
domain.  \ 

In  our  own  time  some  attempt  has  been  made  to  n 
war  against  the  physical  sciences.  Joseph  de  Mivislre, 
his  hatred  of  them,  declaring  that  mankind  has  paid  too  dc 
for  them,  assorting  that  thoy  must  bo  subjected  to  theology,  Ul 
ening  them  to  fire — good  when  coufitied  and  dangerous  when  ; 
tered  about. — has  been  one  of  the  main  leaders  among  tho«o  wli 
can  not  relinquish  the  idea  that  our  body  of  sacred  li* 
should  be  kept  a  controlling  text-book  of  science.    The  oi. 

■  For  LoeKbw'fl  protett,  «ee  Jnlian  Schmidt,  GcwliiQlite  dee  geivtigtn  Ubcut.  ^^ 
Tol.  1,  p.  819. 

\  For  ibe  guncnj  view  of  noxioiti  §■«»  w  Imps  of  S«Un,  •ee  Xinxi*^  ni,i*.lr*  ik  !• 
CUmie,  ToL  i,  p.  850,  vol  li,  p.  48.  For  ilw  work  uf  Block,  PriwUcy,  B*^:; 
■cc  main  ftii(ltnrlti«a  Klrc&dj  c)t«d,  cmd  eapcdaltv  the  ■4tiiii«blB  pspar  o£  i>' 
cia  Thu  KrolaUou  uf  (nivmiKtrr,  New  Vurk,  D.  jlppt«Uiii  ft  Co.,  ISflt. 

I  For  •  rcappavmncv  at  Uie  fuiiduudlital  docUioe  »f  blftOk  Olftci 
•ee  RfT.  Dr.  Jowett,  PvofcMor  of  Putoral  Tbeolon  la  Uic  Prat.  Kpi.- 
njtf7  of  Now  y<^  Dbtvtolugy :  The  Pardon  i       ' 
thflir  rvwppcannoc  UDoog  tbeiMD|»Uatt,  «ee  E; 
Umi  final  chi^tonL 
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of  fiuch  leacbiDgs  liaa  beea  to  weaken  the  legiiimato  hold  of  re- 

(gion  apon  men. 
In  Cntholio  countries  the  effort  lias  been  of  late  years  mainly 
jnfiued  to  excluding  science  or  diluting  it  in  university  teach- 
igs.    Early  in  the  present  century  a  great  effort  was  made  by 
Ferdinand  VII  of  Spaia,    He  simply  dismissed  the  sciontiflc  pro- 
cessors from  the  University  of  Salamanca,  and  until  a  recent 
period  there  has  been  general  exclusion  from  Spanish  umversi- 
Kes  of  professors  holding  to  the  Newtonian  physics.    So,  too,  the 
contemporary  Emporor  of  Austria  attempted  indirectly  sometliing 
of  the  same  sort ;  and  at  a  still  later  period  Popes  Gregory  XVI 
and  Pius  IX  discouraged,  if  they  did  not  forbid,  the  meetings  of 
Lnentific  associations  in  Italy.     In  France,  war  between  theology 
^nd  science,  which  ha<l  long  been  smoldering,  came  in  the  years 
|867  and  1808  to  an  outbreak.    Toward  the  end  of  the  last  century, 
ftor  the  Church  ha<i  held  possession  of  advanced  instruction  for 
lore  than  a  thousand  years,  and  had,  so  far  as  it  was  able,  ki^pt 
experimental  science  in  servitude — after  it  had  humiliated  Buffon 
in  natural  science,  thrown  its  weight  against  Newton  in  the  phys- 
ical sciences,  and  wrecked  Turgot's  noble  plans  for  a  system  of 
public  instruction — the  French  nation  decreed  the  establishment 
of  the  most  thorough  and  complete  system  of  higher  instruction 
in  science  ever  known.    It  was  kept  under  lay  control,  and  became 
one  of  the  glories  of  France;  but,  emboldened  by  the  restoration 
^f  the  Bourbons  in  1815,  the  Church  began  to  undermine  this 
Bated  system,  and  in  18(i8  had  made  such  progress  that  all  was 
Beady  for  the  final  asKiiult^ 

W  Foremost  among  the  leaders  of  the  besieging  party  was  the 
Bishop  of  Orleans,  Dupanloup,  a  man  of  many  winning  charac- 
teristics and  of  great  oratorical  power.  In  various  ways,  and 
especially  in  an  open  letter,  be  had  fought  the  "materialism "of 
science  at  Paris,  and  especially  were  his  attacks  leveled  at  Profs. 
Vulpian  and  S^e,  and  the  Minister  of  Public  Instruction,  Duruy,  a 
man  of  great  merit,  whose  only  crime  was  devotion  to  the  im- 
provement of  eilucation,  and  to  the  promotion  of  the  highest  re- 
ch  in  science.* 

The  main  attack  was  made  rather  upon  biological  science  than 
5n  physics  and  chemistry,  yet  it  was  clear  that  all  wore  involved 
slher. 

Tlio  first  onslaught  was  made  in  the  French  Senate,  and  the 

iorming  party  in  that  body  was  led  by  a  venerable  and  conscien- 

bous  |irolat«.  Cardinal  de  Bonnechoso,  Archbishop  of  Rouen.    It 

raa  charged  by  him  and  his  party  that  the  tendencies  of  the 

igher  scientific  teaching  at  Paris  were  fatal  to  religion  and  mo- 


■  Fctf  Xhlptoloup,  LeUn  k  on  Cardinal, mc  Um  Btmio  dn  Tti^apeuUque  of  1868.  p.  SSI. 
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rality.    Hea^vy  misfiiles  wore  hnrle<l — such  phrases  as  "  jiaj 
the  fuuuciatious/'  etc.,  "breaking  down  the  bulwarks/'  ^^t 
witha),  a  new  missile  was  used  with  much  effect — the  epit 
"  materialist." 

The  results  can  be  easily  guessed:  crowds  came  to  the  lectnr 
rooms  of  the  attacked  professors,  and  the  lecture-room  of  Pro! 
Sde,  the  chief  offender,  was  crowded  to  suffocation, 

A  siege  was  begun  in  due  form.    A  young  p)iysician  waa 
by  the  cardiimVs  party  into  the;  heterodox  camp  as  a  spy.     Huving 
heard  one  lecture  of  Prof.  S^o,  he  returned  with  information  tha 
seemed  to  promise  easy  victory  to  the  besieging  party; 
brought  a  t<*rrible  statement — one  tbat  seemed  enough  to  ove 
whelm  S^,  Vulpian,  Duruy,  and  the  whole  hated   system 
public  instruction  in  France — the  statement  that  S^  had  d©ni« 
the  existence  of  the  human  soul. 

Good  Cardinal  fiounechose  seized  the  tremendous  weajx 
Rising  in  his  place  in  the  Senate,  he  launched  a  most  eloqueo 
invective  against  the  Minister  of  State  who  could  protect  sue! 
fortress  of  impiety  as  the  College  of  Medicine ;  and,  as  ia  clii 
he  asserted,  on  the  evidence  of  his  spy  freeh  from  Prof. 
lecture-room,  that  the  professor  had  declared,  in  hi.s  lecture  of  1 
day  before,  that  so  long  as  he  had  the  honor  U)  hohl  his  profess 
ship  he  would  combat  the  falae  idea  of  the  existence  of  the  son 
The  weapon  soemed  resistless,  and  the  wound  fatal;  but  M.  Duruj 
rose  and  asked  to  be  heard. 

His  statement  was  simply  that  ho  hold  in  his  hand  docQ 
mentary  proofs  that  Prof.  8fe  never  made  such  a  der'   -  ' 
He  held  the  notes  used  by  Prof.  8^  in  his  lecture.     Pre 
appeared,  belonged  to  a  school  in  medical  science  which  < ' 
certain  ideas  regarding  medicine  as  an  art.    The  inflaiiu^. 
agination  of  the  cardinal's  heresy-hunting  emissary  hod,  as  tli 
lecture  notes  proved,  led  him  to  mistake  the  word   "qH*'  fo 
"  dme  "  and  to  exhibit  Prof.  S6o  as  treating  a  theological  when 
was  discussing  a  purely  scientUic  question.    Of  the  existt^ooe 
the  soul  the  professor  had  said  nothing. 

The  forces  of  the  enemy  were  immediately  turned ;  they 
ti'eatod  in  confusion,  amid  the  laughter  of  uU  France;  mad 
quiot,  djgmfiwl  statement  as  to  the  rights  of  smentifi-' 
by  Wurtz,  Dean  of  the  Faculty,  complotetl  thoir  o 
Thus  a  wcll-meaut  attempt  to  check  scieuco  ftimply  ended 
bringing  ridicule  on  religion,  and  thrust i         ■  "    '  '  ■  ti 

minds  of  thouBuuds  of  men  that  most  U: 
ideas — the  conviction  that  religion  and  science  are  enemiea.* 


*  Pbr  ■  gmenU  aeooMut  of  the  Talptan  ml  84c  nutuv,  ms  Rsym  Am  T^ttix  Um6m,  i 
Bul,  IMS ;  Cfafunlqua  da  Id  Otthuafaie.  [ip.  Tft3-1A3.     Ab  to  On  iwniU  an  ]wipoU(  lWu|^i 
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But  justice  forbids  raising  an  outcry  against  Roman  Cathol- 
lism  alone  for  this.  In  1864  a  number  of  excellent  men  in  Eng- 
tnd  drew  up  a  declaration  to  be  .signwl  by  students  in  the  natnrid 
ciences.  expressing  "sincere  regret  that  researchea  into  scientific 
uth  are  perverted  by  some  in  our  time  into  occasion  for  casting 
oubt  upon  the  truth  and  authenticity  of  the  Holy  Scriptnres." 
ino  tenths  of  the  leii<liiig  scientific  men  of  England  refused  to 
gn  it ;  nor  was  this  all :  Sir  John  Herschel,  Sir  John  Bowring, 

d  Sir  W.  R.  Hamilton  adminiKtered,  through  the  press,  castiga- 
ions  which  roused  general  indignation  against  the  proposers  of 

e  circular,  and  Prof.  De  Morgan,  by  a  jjarody,  covered  memorial 
bd  memorialists  with  ridicule.    It  was  the  old  mistake,  and  the 
d  result   followed  in  the  minds  of  multitudes  of  thoughtful 
oung  men.* 

And  in  yet  another  Protestant  country  this  same  mistake  was 
adew  In  18C8  several  excellent  churchmen  in  Prussia  thought  it 
leir  duty  to  meet  for  the  denunciation  of  "  science  falsely  so 
died."  Two  results  followed :  upon  the  great  majority  of  these 
[ally  self-sacrificing  men — whose  first  utterances  showed  com- 
leto  ignorance  of  the  theories  they  attacked — there  came  quiet 

d  wide-spread  contempt;  upon  Pastor  Knak,  who  stood  forth 

d  proclaimed  views  of  the  universe  which  he  thought  scriptural, 

t  which  most  school-boys  knew  to  bo  childish,  came  a  burst  of 
ood-natured  derision   from   every  quarter  of  the  German   na- 
on.f 
Warfare  of  this  sort  against  science  seems  petty  indeed;  but 

is  to  be  guarded  against  in  Protestant  countries  not  less  than  in 

.tholio ;  it  breaks  out  in  America  not  less  than  in  Kurope.  Do 
tfiLScieDtious  Roman  bishops  in  France  labor  to  keep  all  advanced 

ientific  instruction  under  their  own  control — in  their  own  uni- 
ersities  and  coUegea;  so  do  many  not  less  conscientious  Protes> 
t  clergymen  in  our  own  country  insist  that  advancer]  education 

science  and  literature  shall  be  kept  luider  control  in  their  own 
Bctarian  universities  and  colleges,  wretchedly  one-sided  in  their 
ovelopmont,  and  miserably  inadequate  in  their  equipment:  did 

leading  Spanish  university,  until  a  recent  period,  exclude  pro- 

Bssors  holding  the  Newtonian  theory ;  so  have  many  leatling 

American  colleges   excluded   professors  holding  the   Darwinian 

theory:  have  Catholic  colleges  in  Italy  rejected  excellent  candi- 

for  professorships  on  account  of  "unsafe"  views  regarding 

f-  be  Dirted  tbe  following  eooinent  on  the  iffiur  hj  thi>  Rerue,  vbicb  m  as  frcu  u  posiibte 
I  ttjtUiii;  Ukc  nbid  anti-ecoleeiaatic*l  ideu  .  "  Ellc  %  kKk  vrmiraeDt  ooricuM,  instnio- 
Mns  triflic  ot  mfiroc  an  [Mm  tmusuite/'    For  Wuru's  eiuteiDeat,  see  Rerue  de  Tb£r»- 
\  Ibr  IMS,  p.  aos. 

I  Kargna,  Pyuadoxea,  p(i.  421-438 :  kIho,  Dnubeoy's  EoMjrB. 
f  *^  the  B«rUa  ite«vtM)peni  for  Um  snmroer  of  ISM,  espccUlljr  KladdenuUUch. 
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the  immaculate  conception;  bo  have  Protestant  colleges  in  At 
ica  frequently  rejoctod  oxcoUont  candidates  on  accoxint  of  ■■'ub 
safe  "  views  regarding  the  apostolic  suocessiun,  or  the  iucarnatiofl 
or  baptism,  or  the  porsevcranco  of  the  aiiints. 

And  how  has  all  this  eysteiu  resulted?    In  the  older  natioc 
by  natural  reaction,  these  colleges,  tinder  strict  ecclesiastical  con* 
trol,  have  sent  forth  the  most  bitter  enemies  the  Christian  Chur 
has  ever  known — of  whom  Yultaire  and  Renau  ami  Saiot-Beui 
are  types;  and  there  are  many  signs  that  the  same  causes  are  i 
produce  the  same  results  in  our  own  country. 

I  might  allude  to  other  battle-helds  in  our  own  land  and  titnfl 
I  might  show  how,  twenty  years  ago,  attempts  to  meet  the 
in  a  great  American  State  of  an  institution  providiDg  higher  i 
entific  instruction,  were  met  with  load  outcries  from  many  exc 
lent  men,  who  feared  injury  thereby  to  religion ;  and  hiiw 
various  other  States,  at  various  times  since,  the  same  feeling  hn 
been  .shown.  Happily,  loading  men  at  the  centers  of  Cbristia 
thought  in  many  countries  are  now  taking  a  larger  and  bvltu 
view:  but  I  again  point  to  the  recent  driving  out  of  the  Vnsx 
winian  professors  from  the  American  college  at  Beirut,  under  thd 
direction  of  American  Protestants,  as  an  evidence  that  the  o]q 
spirit  still  exists;  no  longer,  indeed,  seriously  injurious  to  soi^ 
but  deeply  injurious  to  religion.' 


It  was  the  parpoie  of  Prof.  Uax  Mfiller's  inangnral  address  as  Prcddent 
llio  IntornarioDBl  Onental  Coogrees  to  show  tlmt  the  break  that  doit  api 
in  the  oontinaity  of  thought  between  the  East  and  West  did  not  exist  txtfl^ 
bogiaoiDg,  and  that  io  prehiatorio  times  lingunge  really  formed  a  bond  of  nai 
between  the  tincestora  of  niaoy  of  the  Eastern  sod  Western  nntiooi;  tad  Ihi 
more  recent  dlscoTertes  hare  proved  t!iat,  In  hintorio  limes  also,  !> 
teemed  to  sepamte  the  f^eit  nations  of  antiqaitr,  never  so  c<< 
rated  the  motut  iraportaat  among  them  as  to  make  intellectual  commerce  «D(t 
exchaojce  amun;;  them  impossible.    To  hare  eetabliahed  these  ttro  facia,  F 
Utlller  claims,  conetimtea  one  of  the  grenteHt  aehievements  and  higbe«t  gkirif* 
Oriental  scholarship. 


*  It  U  an  tntcrattfaig  fact  that  one  of  tbe  aea  thus  drirm  oat  of  the  AnericMft 
Bcirit,  for  cupposed  adhwioo  to  tba  doctrtoos  of  Darwin,  baa  sIhm  booome  ov* 
1  inflticotial  »diLor^  at  Cairo,  can^tag  od  a  datljr  journal  aed  tWM  ptrlod.K'al*,  on 
ig  a  far  [^rvatpr  and  nider  inHaeoce  upuo  thcm^ht  tn  tliv  Ka»t  tbae  *'.tia  htAtg*.  Wkaft 
errr  may  be  tboagbt  of  the  sxiiem  of  pliilosephy  adrocated  by  ]*rwidait  3fleCu«b  ai  FHaea 
ton,  ererr  tblnkiit^  man  ruuitt  honor  htin  for  ih<*  largo  way  iu  tihtcli  ha,  at  lr%«f,  broke  avV 
frum  the  CrniUiKfnit  of  tlutt  i-eiitf.>r  of  UioiiEhl ;  |trcrenteil,  ra  far  a*  he  wa«i  able,  pamitia 
<>'  ling  tu  the  D«rwiriian  view  ;  and  pNVvd  tbc  wa;  for  thf!  U)|b«4  rvweardMt 

li'  in  Uiat  uaiTcr-ity.     For  a  most  rlfKpimt  ftat^tnnit  nf  ib«  irppiwlltaiy' 

tn.- 1' -ri  i.l(-i'^*l  *cloncif  Ut  mediirTal  Ibwilogleai  »iiM  *««  pf 

Nowi.ifi.  f>L  Dr.  TlMtioa*  Clialojiins  died  in  Oora,  Ar>  rr,  Laaili 
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N  »n  irregular  and  unfenoed  patch  of  waflte  land,  situated  on 
tliG  outskirts  of  a  small  town  in  which  I  spont  tiart  of  ray 
ood,  there  fitood  a  notice  board  bearing  the  inscription,  "A 
Coup/'  which,  when  translated  into  the  language  of  the 
conveyed  the  intimation,  '*  Rubbish  may  be  shot  here." 
18  place,  with  its  ragged  mounds  of  unconsidered  trifles,  the 
efuse  of  the  surrounding  households,  was  the  favorite  play- 
round  of  the  children  of  the  neighborhood,  who  found  a  treae- 
ry  of  toys  in  the  broken  tiles  and  oyster-shells,  the  crockery  and 
bbage-s talks,  which  were  liberally  scaLt^red  around.  Many  a 
lake-believe  house  and  road,  and  even  village,  was  constructed 
y  these  mimic  builders  out  of  this  varied  material,  which  their 
lUfty  little  feet  hat]  trodden  down  until  its  undulated  surface 
Bsumed  a  fairly  coherent  consistence. 

Passing  by  this  place  ten  years  later  I  found  that  its  aspect 
;B4l  changed ;  terraces  of  small  houses  had  sprung  up,  mushroom- 
ke,  on  the  unsavory  foundation  of  heterogeneous  refuse.  Still 
lore  recently  I  notice  that  these  in  their  turn  have  boon  swept 
iWfty,  and  now  a  large  factory,  wherein  some  of  the  most  ingen- 
Dus  productions  of  human  akill  are  constructed,  occupies  the 
ite  of  the  original  waste. 

This  commonplace  history  is,  in  a  sense,  a  parable  in  which  is 
t  forth  the  past,  present,  and  possible  future  of  that  accumula- 
iou  of  lore  in  reference  lo  humanity  to  which  is  given  the  name 
nthropology,  and  for  the  study  of  which  this  section  of  our 
ssociation  is  set  apart.  At  first  nothing  bettor  than  a  heap  of 
leterogeneous  facts  and  fancies,  the  leavings  of  the  historian^  of 
he  adventurer,  of  the  missionary,  it  has  been  for  long,  and  alas 
I  still,  the  favorite  playground  of  dilettaiiH  of  various  degrees  of 
Driousness.  But  upon  this  foundation  there  is  rapidly  rising  a 
lore  comely  superstructure,  fairer  to  see  than  the  original  chaos, 
ut  still  bearing  marks  of  iransitoriness  and  imperfection,  and 
dare  hazanl  the  prediction  that  this  is  destined  in  the  course  of 
ime  to  give  place  to  the  more  solid  fabric  of  a  real  science  of 
thropology. 

Wo  cannot  yet  claim  that  our  subject  is  a  real  science  in  the 
onso  in  which  that  name  is  applied  to  those  branches  of  knowU 
dge,  founded  ui>ou  ascertained  laws,  which  form  the  subjects  of 
<Mt  of  our  Bister  sections ;  but  we  can  justify  our  separate  oxist- 


*  T1c*irrenilnURl  kddrera  before  the  Pa&kn  of  Anthropology  of  the  Rritiah  AjModa- 
for  ibe  Adnnoaaeni  of  Sdowa. 
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ence,  in  that  wo  are  honestly  endeavoring  to  lay  a  definite 
stable  foondatioo;  upon  which  iu  timo  to  come  a  scientillc  anl 
pology  may  be  based. 

The  materialB  with  which  we  have  to  do  are  fully  as  varied 
wore  those  in  my  illufitration,  for  we  b8  anthropologists  take  for 
our  molto  the  seulimeut  of  Chremes, so  often  quoted  in  thus 
tion,  humani  nihil  a  nobis  alienum  ptUamus  (wo  think  nol 
human  foreign  to  us),  and  they  are  too  often  folly  as  frag; 
ary.     The  bones,  weapons,  and   pottery  which   form   our  00 
sources  of  knowledge  concerning  prehistoric  races  of  men,  gem 
ally  come  to  as  as  much  altered  from  their  original  forms  as  an 
the  nisty  polyhedra  which  ouce  wore  the  receptacles  of  biscuib 
or  sardines.     The  trmlitions,  customs,  and  scraps  of  folk  lo 
which  are  treasures  to  the  constructive  anthropologist,  are  usual); 
discovered  as  empty  shells,  in  form  as  much  altered  from  thei 
original  conditions  an  are  those  smooth  fragments  of  hollow  whi 
cylinders  which  once  held  the  delicate  products  of  the  factory 
Keiller  or  Cairns. 

I  have  said  that  anthropology  has  not  yet  made  good  its  fci 
to  be  ranked  as  an  independent  science.  This  is  indicated  by  t 
diHiculty  of  framing  a  definition  at  the  same  time  comprehonsi 
and  distinctive.  Mr.  Galton  characterizes  it  as  tho  study  of  whi 
men  are  in  body  and  mind,  how  they  came  to  be  what  they 
and  whither  the  race  is  tending;  General  Pitt- Rivers,  as 
science  which  ascertains  the  true  causes  for  all  the  phenomena 
htiman  life.  I  shall  not  try  to  improve  upon  these  definiti 
although  tliey  both  aro  manifestly  defective.  On  the  one  side 
subject  is  a  branch  of  biology,  but  we  are  more  than  biolo{ 
compiling  a  monograph  on  the  natural  history  of  our  speciea, 
M.  de  Quatrofages  would  have  it.  Many  of  the  problems  wii 
which  we  deal  are  common  to  us  and  to  psychologists;  others 
common  to  us  and  to  students  of  history,  of  sociology,  of  phili 
ogy,  and  of  religion;  and,  in  addition,  we  have  to  treat  of  a 
number  of  other  matters  sesthetio,  artistic,  and  technical,  which 
is  difficult  to  rauge  under  any  subordinate  category. 

In  view  of  the  oncyclopodic  range  of  knowledge  necossuuy  f< 
the  equipment  of  an  accomplished  anthropologist,  it  is   Ul 
wonder  tliat  we  should  be,  as  we  indeed  are,  little  better 
smattorers.     Its  many-sided  affinities,  its  want  of  definite 
tation,  and  the  recent  date  of  its  admission  to  the  position  of 
independent  branch  of  knowledge,  have  hitherto  caused 
pology  to  fare  badly  in  our  universities.    In  thia  r*««p*M»i, 
vcTt  wo  are  improving,  and  now  iu  the  two  great  1 
arsitios  there  are  departments  for  the  study  of  the  ..«.  uiul 
tory  of  man  aiul  of  his  works. 

Out  of  the  great  assemblage  of  topics  which  como  within 
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Mily  select  a  few  wliieli  Kt*cm  al  jiresont  tfj  demand 

consideration.    The  annual  ^owth  of  our  knowledge  is 

chiefly  iu  matters  of  detail  which  are  dull  to  chi'OQicle,  and  Ibe 

■past  year  has  not  been  fertile  in  discoveries  bearing  on  those 

■^Ottt  questions  which  are  of  popular  iutorest. 

On  the  subject  of  the  antiquity  of  man  there  are  no  fresh 

iscovi)rii*8  of  serious  intportAnco  to  record.    My  esteemed  prede- 

'saor  at  the  Leeds  meeting  two  years  ago,  after  reviewing  the 

evidence  us  to  the  earliest  traces  of  humanity^  concluded   bia 

Burvey  with  the  judgment/' On  the  whole,  therefore,  it  appears 

to  mo  that  the  present  verdict  as  to  Tertiary  man  must  bo  in  the 

■form  of  "Niil  proven."'    Subsef|uent  research  has  not  contrib- 

"utod  any  new  facts  which  lead  us  to  modify  that  finding.    The 

tnoet  remarkable  of  the  recent  discoveries  under  this  head  is  that 

■  of  the  rude  implements  of  the  Kentish  ehnlk-plate<'iu  dcHcribed  by 

■  Prof.  Presiwich;  but  while  these  are  evidently  of  archaic  types, 
it  must  be  admitted  that  there  is  even  yet  room  for  difference  of 
opinion  as  to  their  exact  geological  age. 

Neither  has  the  past  year's  record  shod  now  light  on  tlie  dark- 
ness which  enshrouds  the  origin  of  man.  What  the  future  may 
liavo  in  store  for  us  in  the  way  of  discovery  wo  can  not  forecast; 
at  prejsent  we  have  nothing  but  hypothesis,  and  we  must  still 
wait  for  further  knowledge  with  the  calmness  of  philosophic  ex- 
^>ectancy. 

1  may,  however,  in  this  connection  refer  to  the  singularly  in- 

torestiiLg  observations  of  Dr.  Lotiis  Kobinson  on  the  prehensile 

wer  of  the  liands  of  children   at  birth,  and   to  the  graphic 

ictures  with  which  he  has  illustrated  his  paper.    Dr.  Robinson 

has  drawn,  from  the  study  of  the  one  end  of  life,  the  same  conclu- 

ion  which  Mr.  Rt>l}ert  Louis  Stevenson  deduced  from  the  study 

f  his  graiidfatlier.  that  tiiere  still  survive  in  the  human  structure 

jid  habit  traces  of  our  probably  arboreal  ancestry. 

Turning  from  these  unsolved  riddles  of  the  past  to  the  survey 

if  mankind  as  it  appears  to  us  in  the  present,  we  are  confronted 

\r\  that  wide  nmge  of  outlook  with  many  problems  well-nigh  as 

ifficiilt  and  obscure. 

Klankind,  whenever  and  however  it  may  have  originated,  ap- 

to  u&  >  nt  as  au  assemblage  of  tribes,  each  not  neces- 

y  horn-  ',  as  their  component  elements  may  bo  derived 

rom  divcree  genealogical  lines  of  descent.    U  is  much  to  be  re- 

,t<'d  that  there  is  not  in  our  literature  a  more  definite  nomen- 

r«i  for  these  divisions  of  mankind,  and  that  such  words  as 

ce,  people,  tiationalUif,  (ribe,  and  hjpe  are  often  used  indiscrimi- 

,lely  as  though  they  were  synonyms. 

lu  the  great  mass  of  knowledge  with  which  we  deal  there  are 
MTiKrftl  ooUateral  aeries  of  facts,  the  terminologies  of  which  should 
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be  discriminate*!.     In  the  first  place  there  aro  thos*;  etnau 
tions  Dxiftting  now,  or  at  any  other  point  in  time,  whernl 
indiWduals  of  mankind  are  grouped  into  categories  of  differ 
comprehension,  as  clans  or  families,  as  tribes  or  gronpa  of  alli^ 
clans,  and  its  nalionSt  the  inhubitaut«  of  rtjstrictcd  tiretiS  MivU 
one  political  organization.    This  side  of  our  subject  coaslitut 
ethnology. 

In  the  swond  place,  the  individuals  of  mankind  may  be  re- 
garded as  the  descendants  of  a  limited  number  of  original  parent 
and  consequently  each  person  has  bis  place  on  the  gunealogic 
tree  of  humanity.  As  the  successive  branches  became  in  the 
dispersion  subjected  to  the  influences  of  diverse  environment 
they  have  eventually  differentiatod  in  characteristics.  To  each 
these  subdivisions  of  the  phylum  thus  differentiated  the  nanip 
rocc  may  appropriately  be  restricted,  and  tlio  sum  of  t)w  peculiar 
tiea  of  each  race  may  be  termed  race-characters.  This  is  tt 
phylogenetic*  side  of  anthropologj',  and  its  nomenclature  shot 
he  kept  clearly  fiei>araUj  from  that  of  the  ethnological  sin 
groat  and  growing  literature  of  anthropology  consists  l.i 
the  records  of  attempts  to  discover  and  formulate  these  distinclii 
race-characters.  Race  and  IHbe  may  be  terms  of  equal  p^ 
but  the  stttiidixjint  from  which  these  categories  aro  view  ■ 
sentially  different  in  the  two  cases. 

There  is  yet  a  third  series  of  names  in  common  use   in  de- 
scriptive anthropology.    The   languages  in  nso  among  men  ara_ 
unfortunately  numerous,  and  as  the  component  individuals  ii| 
each  community  usually  speak  a  common  language,  the  mi^lah 
is  often  made  of  confounding  the  tribal  name  with  that  of  i\^ 
tribal  language.    Sometimes    these   cjitegoriea  are  coextensix 
but  it  is  not  always  so,  for  it  is  a  matter  of  hislory  that  com 
munities  liave  been  led  to  adopt  now  languages  from  considera- 
tions quite   independent   of   phylugenetic   or   ethnic    Cvondiltoffi^ 
These  linguistic  terms  should  not  be  confounded  with  tho  tuiii 
in  either  of  the  other  series,  for,  as  my  learned  predecessor  ooc 
said  in  a  prosidontial  address,  it  ia  as  ulisurd  to  spi    ' 
skull  us  it  would  be  to  say  that  a  family  spoke  it      i 
language. 

In  the  oncciari  th<.'rc  may  be, by  intermarriaf:'    l^ 
tives  of  different  races;  in  the  one  nation  there  n  .>.-.inui»J' 

tribes,  each  derived  by  composite  lines  of  ancostrj"  from  divorgwt 
phyla,  yet  all  speaking  the  same  language. 

We  have  on  oxuoUont  illustration  of  the  ronfuftion  rr«n1tiTj 
from  this  disregard  of  precision  in  the  case  of  the  vroni 
term  which  has  somotimea  been  employed  as  an  ethnic,  sin..-,, 


.  phylogenetic,  and  sometimes  as  a  linguistic  spwios.    In  the 
-nnmed  sense,  that  to  which  I  believe  the  use  of  the  name 

I  should  bo  restricted,  it  is  tbe  appropriate  designation  of  a  group 
of  (jognate  languages  spoken  by  peoples  whose  physical  characters 
show  that  they  are  not  the  descendants  of  one  common  phylum 
iu  the  near  past.    There  are  fair-haired,  long-headed  families  in 
Scotland  and  Ireland  ;  fair,  broad-headed  Bret-ous ;   dark-haired,  ] 
round-headed  Welshmen;  and  dark-haired,  long-heatled  people  in  I 
the  outer  Hebridus,  McLeans,   "Sancho  Panza  typo" — men  ob-l 
vionsly  of  different  races,  who  differ  not  only  iu  color,  stature, 
and  skull-form,  but  whose  traditions  also  point  to  a  composite 
descent,  and  yet  all  originally  speaking  a  Celtic  tongue.    The  use  | 
of  the  word  CW/tc,  as  if  it  were  tho  name  of  a  phylogenetic 
species,  has  naturally  led  to  hopeless  confusion  in  tho  attempts  to 
formulate  race-characters  for  the  Celtic  skull — confusions  of  »1 
kind  which  tend  to  bring  physical  anthropology  into  discredit. 
Thus  Retzius  characterizes  tho  Celtic  crania  as  being  dolicho- 
cephalic, and  compares  them  with  those  of  the  modern  Scaudina- 
viana.    Sir  Daniel  Wilson  considers  tho  true  Celtic  type  of  skull 
1^      as  interuiediato  between    the  dolichocephalic  and   tho  bruchy- 
Hcephali;  and  Topiuard  figures  as  the  typical  Celtic  skull  that  of 
^^^  Auvergnut,  extremely  brachycephalic,  with  an  index  of  85  I 
^fP  Our    traditional   history  tells   that  we,  the   Celtic-speaking 
races  of  Britain,  are  not  of  one  common  ancestry,  but  are  the 
,  descendants  of  two  distinct  series  of  immigrants,  a  British  and  a 
[  Gaelic.    Whatever  may  have  been  the  origin  of  the  former,  we 
[know  that  tho  latter  are  not  homogenous,  but  are  tho  mixe<l  de- 
l»t'oudauts  of  tho  several  Fomorian,  Nemodian,  Firbolg,  Tuatha  de 
iDauaan,  and  Milesian  immigratious,  with  which  has  been  com- 
[bined  in  later  times  a  strong  admixture  of  Scandinavian  blood. 
[it  ifl  DOW  scarcely  possible  to  ascertain  to  which  of  these  cumpo- 
Inent  strains  in  our  ancestry  we  owe  the  Celtic  tongue  which  over- 
mastered and  supplanted  the  languages  of  the  other  tribes,  but  it 
I  Is  strictly  in  accordance  witli  what  wo  know  of  tho  hist<iry  of 
linankind»  that  this  change  should  have  taken  place.    We  have 
Finstances  in  modern  times  of  tho  adoption  hy  conquered  tribes  of 
the  language  of  a  dominant  invading  people.    For  example,  Mr- 
Hale  htta  lately  told  us  that  tho  speech  of  the  Hnpas  has  super- 
seded the  lauguages  of  those  Californian   Indians  whom  they 
have  subdued.     In  like  manner,  nearer  home,  the  English  lan- 
gQAg6  is  slowly  but  surely  supplanting  the  Celtic  tongues  thorn- 
elves. 
Wo  may  here  parenthetically  note  that  what  has  been  observed 
Jn  1  lage  has  also  taken  place  in  reference  to  ritual 

|zui«-       .       ....     '., -Lrvances  which  have  a  history  and  a  meaning 
Ifpr  oue  mco  Imve.  in  not  a  few  instances,  been  adojited  by  or  im- 
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posed  upon  other  racoa  to  whom  they  have  no  such 

and  who  in  "uicorpo rating  them  give  to  them  a  lU'v. 

These  pseudomorpbs  of  the  oarlier  cultures  are  among  tho  : 

perplexing  of   the  problems  which  tlie  student  of  compar^lj 

religion  or  folk  lore  has  to  resolve. 

But  we  want  more  than  a  perfect  nomenclature  to  bring  \ 
thropology  into  range  witli  the  truu  scionct'S,  We  nood  n  ' 
basis  of  ascertained  fact  for  inductive  reasoning  in  nl 
parts  of  our  subject;  we  want  men  trained  in  exjiot  method  wi 
will  work  patiently  at  the  accumulation,  verification,  and  surtii; 
of  facts,  and  who  will  not  prematurely  nish  into  theory, 
have  had  enough  of  the  uatraiue<l  writer  of  jMjpers,  the  ji*r 
builder  of  unfounded  hypotheses  whose  i-uins  cumber  our  fi^ld  i 
work. 

The  present  position  of  our  subject  is  critical  and 
while  on  Uie  one  hand  the  facilities  for  unthmpological 
are  daily  growing  greater,  yet  in  some  directions  the  material 
diminishing  in  quantity  and  accessibility.     We  ar<»  arcu- 
in  our  museums  treasures  both  of  tlie  structure  and  tho 
man,  classified  according  to  his  distribution  in  time  and 
but  at  the  same  time  some  of  the  most  interesting  tri' 
vanished,  and  others  are  rapidly  disappearing  or  Iteount' 
Witt  their  neighbors.    As  these  pass  out  of  existence  wOjWijI 
them,  have  lost  their  thoughts,  their  tongues,  and  their 
tions  ;  for  even  when  they  survive,  blended  with  other  racefi,^ 
which  was  a  religion  has  become  a   fragmentary  sufH'rst 
then  a  nursery  tale  or  a  child's  game,  and  is  destined  finally 
buried  in  oblivion.    The  unifying  inftuoncesof  commercoj 
by  steam  and  electricity,  are  effectually  effacing  tlu*  hindt 
between  people  and  people,  so  that  if  we  are  to  preserve  in  a  I 
fit  for  future  use  the  shreds  which  remain  of  the  myths,  folk  lai^ 
and  linguistic  usages  of  many  of  the  tribes  of  humanity,  wo^ 
be  up  oitd  doing  without  delay.    It  is  on  this  account  Iht 
tematic  research  such  as  that  which  Mr.  Risley  has  odvc 
with  regard  to  the  different  races  of  India  is  of  sunh  pressing 
urgent  Importance.     It  is  for  this  reason,  likewise,  that  we 
with  pleasure  the  gathering  of  folk  lore  while  yet  it  Burvit 
and  welcome  such  societies  for  the  purpose  as  the  Folk-lore  < 
gross  recently  inaugurated. 

I  have  said  that  in  the  department  of  physical  anthr(.»poli 
our   "      '  ■     -^  for  research  are  i:  ing.     Th'  '  Mi 

auDii  lie  laboratories  are  i  ug  to  b- 

in  the  form  of  carefully  compiled  siatislicnJ  i 
the  fruits  of  accurate  obsorvatious,  wh" ■*     — 
they  fjo.    Were  those  extended  in  their  t  ^aeHj 

might  easily  gather  particulars  as  to  the  physical  rharartentl 
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the  inlin^bitaDts  of  different  districts,  which  would  onahle  the  an- 
thropolo;?ist  to  compU-to  in  a  systematic  manner  tho  work  which 
Dr.  Boddoe  had  bo  well  begun.  I  would  cuinmond  tliia  work  to 
the  consideration  of  the  provincial  university  colleges^  especially 
thoao  in  outlying  districfs. 

Of  all  tho  parts  i>(  the  human  frame,  the  sfeull  is  that  upon 
which  anthropologists  have  in  the  past  expoadod  the  most  of 
their  time  and  thought.  We  have  now,  in  Great  Britain  a1one»  at 
least  four  collections  of  skulls,  each  of  which  includes  more  than 
ft  thousand  specimou-s  and  in  the  other  great  national  and  univer- 
sity mustnims  of  Europe  there  are  large  collections  available  for 
«tudy  and  comparison. 

Despite  all  the  labor  that  has  been  bestowed  on  the  subject, 
craniometric  literature  is  at  present  as  unsatisfactory  as  it  is  dull. 
Hitherto  observations  have  been  concentrated  on  cranial  measure- 
ments as  methods  for  the  discrimination  of  the  skulls  of  different 
races.  Scores  of  linos,  arcs,  chords,  and  indexes  have  been  devised 
for  this  purpose,  and  the  diagnosis  of  skulls  has  been  attempted 

a  process  as  meclianical  as  that  whereby  we  identify  certain 
03  of  postage-stamps  by  counting  the  nicks  jn  tho  margin. 
But  there  is  underlying  all  these  no  unifying  hy^mthesis;  so  that 
when  wo  in  our  sesquipedalian  jargon  describe  an  Australian 
skull  as  microcephalic,  phicnozygous,  tapoino-dolichocephalic, 
prognathic,  platyrhine,  hyj>selopalatin0,  leptostaphyline,  dolichu- 
ranic,  chnmicprosopic.aud  microseme,  we  are  no  nearer  to  the  for- 
mulation of  any  philosophic  concept  of  the  general  principles 
which  have  led  to  the  assumption  of  these  characters  by  the 
cranium  in  qiiestion,  and  we  are  forced  to  echo  the  apostrophe  of 
Von  Torok,  "  Vanity,  thy  name  is  Craniology." 

It  was  pt-rhaps  needful  in  the  early  days  of  thy  subject  that  it 
should  pass  through  the  merely  descriptive  stage ;  but  tho  time 
has  come  when  we  should  seek  for  something  better,  when  we 
ah"!  '  '  trd  the  skull  not  as  a  whole  complete  in  itself,  nor  as  a 
crj  -  geometrical  solid,  nor  as  an  invariable  structure,  but 

lis  a  marvelously  plastic  part  of  the  humau  frame,  whose  form 
depends  on  the  co-operation  of  influences,  the  respective  shares  of 
which  in  molding  tho  head  are  capable  of  qualitative  if  not  of 
quantitative  analysis.  Could  meaaurements  be  devised  which 
would  indicate  the  nature  and  amounts  of  these  several  iufluencea, 
thpn,  indeed,  would  crauiometry  pass  from  its  present  empirical 
condition,  and  become  a  genuine  sciontiiic  method.  Wo  are  yet 
far  from  the  prospect  of  such  an  ideal  system,  and  all  practical 
men  will  realize  the  immense,  but  not  insuperable,  diflicultios  in 
the  way  nf  its  formulation. 

In  iUustnition  of  tho  profound  complexity  of  the  problem 
wliich  the  crauiologiibt  has  ^iaco»X  would  usk  your  indulgence 
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whilo  I  8et  out  a  few  details  to  show  tlie  st-vitral   facK^rs 
ioHuence  should   bo  numerically  inilicHtreil  by  such  a  mc 
ineasureroent. 

The  pai-ta  composing  the  skull  may  bo  resolved  into  four  i 
there  is,  first,  the  brain-cai?e;  secondly,  the  pariti  which  Buhsor^ 
mastication  and  the  preparation  of  the  food  for  digestion  ;  thinllj 
tho  cavities  containing  the  organs  of  the  senses  of  liearing.  i 
and  gmell ;  and,  fourthly,  those  connect^  with  the  pi*o<i«ctl 
articulnt<^  speech.  If  our  meaauremontfi  are  to  mean  anythln| 
they  should  give  us  a  series  of  deliuite  numbers  iudicatijig  tb 
f(»rm8,  modiiications,  and  relative  size  of  these  parts,  and  thoii 
settings  with  rexard  to  each  other  and  to  the  rest  of  tho  body. 

To  take  the  last  i>oint  first,  it  needs  but  a  small  cousideratic 
to  show  that  the  parts  of  the  skull  are  arrange<l  above  and  beic 
a  certain  horizontal  piano,  which  is  definite  (althongh  nut  hl^qIj 
ascertained)  in  every  skull,  human  or  animal.     This  us  the  ; 
of  vision.    The  familiar  lines  of  Ovid — 

"Pronftqao  cam  specteat  animalia  cctom  terrtnif 
Ob  bomiDi  sublime  d«dit;  cceltimqitv  tiiuri 
Jusfit,  et  creotos  ad  stdora  totleru  vuIlQs^'* — 

are  anatomically  untrue,  for  the  normal  quadruped  and  man  ahk^ 
in  their  most  natural  position,  have  their  axis  of  vision  directti 
to  the  horizon.    Systems  of  measurement  based  upim  any  pla 
other  than  this  are  essentially  artificial.    There  are  at  tho  out 
difiiculties  in  marking  the  plane  accurately  on  thti  skull,  and  it 
to  bo  deplorofl  that  tho  anthroiJologijtts  of  different  nation^    '    "  ' " 
have  allowed  themselves  to  be  affected  by  extmneous  in 
which  have  hindered  their  unanimous  agreement  upon  some  ow 
definito  horizontal  plane  in  craniometry. 

The  Frankfort  plane,  drawn  through  the  u])per  margins  of  U 
auditory  foramina  and  the  lowest  points  of  tho  orbital.border 
has  the  advanbige  of  bciug  eai^ily  traced,  and   differs   su  littl 
from  the  plane  of  vision  that  we  may  without  substantial  «r 
adopt  it. 

The  largest  part  of  the  skull  is  that  which  is  at  once  tbu  f^ 
coptacle  and  tho  protector  of  tho  brain,  a  part  which,  whon  unmudi* 
fied  by  external  pressure,  premature  synostosifi,  or  nH 
tions  conditiouHjUwes  its  form  to  that  of  tho  cerebral  . 
which  it  contains.    Spt.'aking  in  this  city  of  George  and  Aiiil 
amlte,  I  need  not  do  more  than  indicate   in   tl 
rvation  and  experiment  hiivo  establisliLKl  on  . 
tain  fundamental  (Hjints  regarding  the  growth  of  tho  brain. 


'    *  Whllff  otlin*  Hnbnstx  lonk  dawn  Dpan  fha  earlli,  hs  Ims  pvm  aa  «}•> 
mA  hw  ordered  him  to  took  *t  Uu  rk;  and  lu  nJM  tiii  «rM  Ut  ttie  Mm. 
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etutty  of  its  development  allows  that  the  convolutioning  of  the 
cerebral  hemisphere  is  primarily  duo  to  the  coimeclion,and  differ- 
ent rate  of  growth,  of  the  superficial  layer  of  cells  with  the  under- 
lying layers  of  white  nerve  fibers;  and  that  so  far  from  tlio  shape 
being  seriously  modified  by  the  constraining  influence  of  the 
surrounding  embryonic  skull,  the  form  of  the  soft  membranous 
brain-case  is  primarily  molded  upon  the  brain  within  it,  whose 
shape  it  may  however  be,  to  some  extent,  a  secondary  agent  in 
modifying  in  later  growth.  We  liave  also  learned  that,  although 
in  anothfir  sense  fnnn  that  of  the  crude  phrenology  of  Aristotle, 
Porta,  or  Oall,  the  cerebrum  is  not  a  single  organ  acting  as  a 
functional  unit,  but  consists  of  parts,  each  of  which  has  its  specific 
province ;  that  the  increase  in  the  number  of  colls  in  any  area  is 
correlated  with  an  increase  in  the  size  and  complexity  of  pattern 
of  the  convolutions  of  that  area;  and  tJiat  this  in  turn  infiuences 
the  8hat)e  of  the  inclosing  shell  of  membrane  and  subsequoutly  of 
bone. 

The  anatomist  and  the  physiologist  have  worked  hand  in  hand 
in  the  tloUmitation  of  these  several  functional  areas,  and  pathology 
and  i^urgory  have  confirmed  what  experimental  physiology  has 
taught.  The  topography  of  each  part  of  the  cerebrum,  so  im- 
portant to  the  operating  surgeon,  should  be  pressed  into  the  serv- 
ice of  the  anthropologist,  whose  measurements  of  the  brain-case 
vhonld  have  definite  relation  to  these  several  areas.  In  the  dia- 
cusuiion  which  is  to  take  place  on  this  subject,  1  hope  that  some 
such  relationships  will  be  taken  account  of.  This  is  not  the  place 
to  work  out  in  detail  how  this  may  hv  done;  I  only  desire  to  em- 
pha?;ize  the  fundamental  principle  of  the  method. 

The  second  factor  which  determines  the  shape  of  the  individual 

J  is  the  size  of  the  teeth.    That  these  differ  among  different 

is  a  matter  of  common  obsttrvatiou ;  thus  the  average  area 

of  the  crowns  of  the  upper-jaw  teeth  in  the  male  Australian  is 

IJS^iFt  s(\,  mm.,  while  in  the  average  Englishman  it  is  only  1,286  sq. 

mm.,  Uiss  than  B+  per  cent  of  that  size.* 

It  is  easy  to  understand  how  natural  selection  will  tend  to  in- 

e  the  size  of  the  teeth  among  those  races  whose  modes  of 

ing  are  not  aided  by  the  cook  or  the  cutler;  and  how,  on  the 

other  hand,  the  progress  of  civilized  habits,  assisted  by  the  craft 

of  the  dentist,  interferes  with  the  action  of  selection  in  this  matter 

among  tlie  more  cultured  races. 

For  larger  teeth  a  more  oxteinsive  alveolar  arch  of  implanta- 
tion is  necessary ;  and  as  the  two  jaws  are  commensurately  devel- 
oped, the  lower  jaw  of  the  macrodontal  races  exceeds  that  of  the 
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Im»  thai  tea  tMlHiltul  t^an*. 


t3»» 


THJi!  POPULAR  SCiBNCE  MONTHLY. 


IT  00 

,  the 
rstS 


I 


rnoso-  or  microdontal  racea  in  weight.    Thus  that  of  a 
tnilian  oxc-eedrt  that  of  the  average  Englishuiau  In  the  pro 
onoO:9L 

To  work  tliia  heavier  jaw  uiorf  powerful  muscles  are 
In  the  average  well-developed  Engiishmaa  with  perfect 
weight  of  the  fleshy  portion  of  the  great  jaw-muscles,  m. 
and  teujporala,  is  60  grammes,  whilo  the  weight  of  thosti  as 
t^iined  in  two  Australians  was  74  grammes. 

Correlated  with  this  greater  musculatnre  a  sharper  deiimti 
of  the  areas  for  the  attachments  of  the  jaw-muscles  is  re«ju 
Tlie  muscular  fascicles  are  approximately  of  uniform  size  in 
microdonts  and  macrodouts,  as  the  range  of  motion  of  the  jav 
differs  little  in  different  races;  but  when  the  skull  is  smallor  oo 
account  of  the  smaller  aizo  of  the  hrain  which  it  contAins,  the 
temporal  crest  ascends  higher  on  the  side-wall.    In  the  aver&gti 
Englishman  the  temporal  crests  at  their  points  of  greatest 
proximation  anteriorly  across  the  brows  are  112  mm.  af>art,  but 
the  Australian  they  are  only  separated  by  lOJ  mm. ;  the  intei 
phauic  distances  in  these  two  are  respectively  l^iS  and  114  mm. 

The  more  powerful  stroke  of  the  mandibular  teeth  npoo  the 
anvil  of  tlio  upper- jaw  teeth  in  macrodontfi  renders  uecofifiarya 
jjroiHjrtionally  stronger  construction  of  the  bases  of  support  for 
the  upper  alveolar  arch.    In  any  skuU  this  arch  requires  to  bo 
solidly  connected  to  the  wall  of  the  brain-case  to  which  the  shock 
of  the  Impact  is  ultimately  transmitted,  and  in  order  to  pro4«i 
from  pressure  the  delicate  intervening  orgims  of  siglit  and  en    ' 
the  connection  is  accomplished  by  the  reversed  arches  of  t]i" 
fraorbital  margins  with  their  piers,  malar  and  mitxillury,  f<".i! 
on  the  frontal  angular  processes.    These  foundations  ar- 
gether  by  the  strong  supraorbital  ridge,  so  that  the  whok  v.. 
edge  is  a  ring,  made  up  of  the  hardeut  and  toughest  bone  ii. 
skeleton. 

A  twofold  modification  of  this  arrangement  is  required  in  ^'^" 
macrodont  skull.   The  bony  circumorbital  ring  becomes  titrc-i 
especially  along  its  lateral  piers,  and  also  as  the  alv> 
longer,  and  consequently  projects  farther  forward,  . 
support  must  be  extended  to  meet  and  bear  the  malar  and  maxii 
lary  piers.     But  macrodonts  are  often  rn' 
fore  the  frontal  region  of  the  skull  mu 
foundation  for  this  arch.   In  the  average  KugUsh  male  8kttU,J|i 
with  its  visual  axes  hortKontal,  a  perpendicular  dv 
anterior  surface  of  the  fronto-nusal  suture  will  p 

the  aiveolnr  arch  betwec^n  the  premolar  teeth  or  through  tbd 

p" — ^-.     In  an  Auutralian  skull  the  perr  ■  '       ' -- 

Ji  .i\  plane  at  the  anterior  border  of  tiu 

It  is  obvious,  therefore,  that  to  insure  6rmnuss  thv  piun  uf 
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RTchop  must  be  obliquely  set,  hence  tlie  jaw  is  proguathous:  hut 
H  is  ttlso  utxKlful  that  the  supnw>rbital  w-rcwi^  should  l)e  mlvanced 
meet  and  bear  tlK^so  piers,  iw  the  mandibular  stroke  is  always 
"vertical. 

But  the  inner  layer  of  the  skull  is  molded  on  the  small  frontal 
lobes  of  the  brain,  8o  this  forwanl  extension  must  aifect  only  the 
[much  thiiker  and  tongher  outi^r  table  of  the  skull,  wliich,  at  the 
[period  of  the  second  dentition,  here  separates  from  the  inner  table, 
[the  interval  becoming  lined  by  an  extension  of  the  mucosa  of  the 
fanterior  uthnioidul  eell.  In  this  way  an  air-a|HU*,  the  frontal 
[sinus,  is  foruit'd,  whose  development  is  thus  directly  eorrelatinl  In 
[the  two  factors  of  brain  development  and  size  of  the  teeth.  If  the 
[frontal  lobes  are  narrow  in  a  macrodont  skull,  then  the  founda- 
[tions  of  the  outer  or  nitilar  piers  of  the  orliifjil  arch  must  bo  ex- 
[tendtid  (»utwanl  as  well  ils  forward,  the  external  angular  process 
[becoming  a  prominent  abutment  at  the  end  of  a  strong,  low- 
j  browed  supraorbital  arch,  whose  overhanging  edge  gives  to  the 
(orbital  aperture  a  diniiuished  vertical  height. 

The  crania  i^f  the  two  most  macrodnnt  races  of  mankind,  Aus- 
[tralian  and  African,  differ  in  the  relation  of  the  jaw  to  the  frontal 
[bone.  In  tin-  microcephalic  Australijin  the  nuixillm  are  founded 
[upon  the  under  side  of  the  shelf-like  prnjnction  of  the  outer  table 
\iA  the  frontal,  which  juts  out  as  a  buttress  to  bear  it.  On  the 
iither  hand,  the  nastil  procet-ses  of  thi*  mosocephalic  negro  ascend 
with  gr(*ater  obli(|uity  to  abut  on  the  frontal,  and  have,  by  their 
ivergence,  crushed  the  nasal  bones  together  and  caused  their 
Icscence  and  diminution. 

The  crania  of  the  two  most  microcephalic  racoa  present  dis- 
ittnctivD  features  of  contrast  along  the  same  lines.  The  Bush- 
Jinan'a  skull  is  usually  orthognathous,  with  a  straight  forehead 
Ijmd  a  shallow  fronto-nasal  recess;  while  the  Australian  skull  is 
lpr^>gnathouH,  with  heavy  overhanging  brows.  These  conditions 
iHre  correlated  to  the  mesodontism  of  the  Bushman  and  the  macro- 
[doQtism  <»f  the  Australian  respectively. 

In  the  ciKirse  of  the  exaniittation  i»f  the  relations  of  brain  de- 

fvelopment  to  skull  growth  «>me  interesting  collateral  point-s  are 

ff^licited.    The  frontal  bone  grows  from  lateral  symmetrical  cen- 

[lers,  which  medially  coalesce,  union  taking  place  usually  between 

[the  Jk-vond  and  sixth  years  of  age.     It  has  been  noticed  by  anthro- 

Jpologists  that  metopism,  as  the  anomalous  non-union  of  the  halves 

l-of  thia  bon<*  bay  been  termed,  is  rare  among  microcRphalic  races, 

irring  only  in  about  one  fmr  *rent  among  Australian  skulls. 

IncreHtHx]  growth  of  the  frontal  lobes  as  the  physical  accompani- 

(lent  of  ill'  '  "     fnal  activity  interjioses  an  obstacle  to 

the  easy  cl<  l  inn  suture,  and  so  in  such  racee  as  the 

^kucient  Kgyptian.  with  a  broader  forehead,  metopism  beoomQ«J 
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commoner,  risiug  to  sevon  jwr  ceuU     lu  moilt'ni  civilized 
the  porceutage  raugea  from  five  to  ten.    Iii  foUowiug  out  ll 
tails  of  this  enumeration  I  have  spoken  as  if  the  micrrxlontal 
iHtion  had  linen  thf>  primary  one,  whereaH  all  theavailabh 
li'juls  tu  show  that  tlie  (routrary  waj*  th«  tiase.     The  chai. 
all  the  early  crania,  Nean(lertlial,EngiB,and  CromagDon,  are  thfl 
of  macrodoiits.    The  progress  has  hefn  from  the  tniu\ 
the  microilout,  as  it  probahly  wa«  from  the  niic'rocei»hi» 
macrocephalic. 

The  effects  of  the  variations  in  size  of  the  teeth  are  m 
oils  and  far-r*«ichiug.    The  tlnctuation  in  the  weight  of  the  ju 
(]e{>ending  on  these  variations  has  an   imi)ortant   influence 
the  center  of  gravity  of  the  head,  and  affects  the  set  i>f 

sknll    on  the  vertebral   column.      Tins   leads  to   a   consequu^ 

change  in  the  axes  of  the  ot^-ipital  oondylus,  and  it   is  cm?  of 
the  factors  which  determine  the  size  of  the  u^ack-muBcles, 
therefore  the  degree  of  prominence  t>f  the  nuchal  crest*  and  m^ 
toid  process. 

As  the  teeth  and  alveolar  arclies  constitute  a  part  of  the  »pp 
ratiis  for  articulate  speoch,  so  these  %'arieties  in  dental  device 
mont  are  uot  without  Cdiit^iderablo  influence  on  tin*  nature  of  tl 
sound   pnHUieed.     The   neci'Ssarily  larger  alveolar  arch  of  tlj 
macrodont  is  hypseloid  or  elliptical,  more  especially  when  it 
to  be  supported  on  a  narrow  frontal  region,  and  this  i^;  fi- 
with  a  more  extensive  and  Hnttpr  jiulatine  surfare.     TIii>-, 
alters  the  shape  of  the  mouth  cavity,  and  ia  associated  with&wi4 
Sat  tongue,  whose  shaix;  participates  in  the  change  of  form  of  l| 
cavity  of  which  it  its  the  ttoor.    The  musculature  of  the  Ujng^ 
varies  with  its  8hapi\and  its  motieiis^upon  which  articular  spH«( 

depends,  hecome   correspondingly  modified.     For  ■ r  :  '  •_; 

production  of  the  sharp  sibilant  S  re<inireB  the  appi* 
the  raised  floxihle  edge  of  the  tongue  to  the  inner  msirgins  of 
teeth  behind  the  canines,  and  to  the  {>alatine  margin  close 
the  roots  of  the  canine  and  lateral  incisor  teeth.    Tliis  vie 
vocal  tube  laterally,  iind  leaves  a  small  lacuna  about  6  mm. 
anteriorly,  through  which  the  vibrating  uun-eul  of  air  is  for 
A  narrow  strip  of  the  palate  Ijehind  the  medial  halves  of 
median  incisors  bounds  this  lacuna  above,  and  the  slightly  • 
cave  raised  tongue-tip  limits  it  below. 

With  the  macrodont  alveolai*  arch,  and  the  corri'tfpondinglj 
mo<lifiod  i  "   :     ■  ,11  is  a  difhruU  fiat  to 

hence  the  ,      -  j^re  practically  imknov  - 

Ltralian  dialects. 
It  is  worthy  of  note  that  the  five  - 
function  it  is  to  close  laterally  the  i 

the  iongiie  auil  the  palate,  are  mnch  leas  diiitinct  a»(i 
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lies  of  the  AustraliauB  which  1  huve  uxaminwl  than  iu  the 
»f  ordinary  Europeans. 

[is  A  wiile  iield  open  to  the  anatomical  anthropologist  in 

tigation  of  the  physical  basis  of  dialect.    It  is  one  which 

Jiuinute  and  careful  work,  but  it  will  repay  any  student 

Dbtain  the  material, and  who  takes  tiuto  and  opp(>rtunity 

Lit.    The  anatomical  side  of  phonology  is  yet  au  im- 

awn  subject,  if  one  may  judge  by  the  crudeness  of  the 

!ons  of  the  mechanism  of  the  several  sounds  to  be  found 

lie  most  recent  text-books.    As  a  preliminary  step  in  this 

Jwearein  urgent  need  of  an  appropriate  nomenclature 

3nrate  description  of  the  muscular  fibers  of  the  tongue. 

ftrtaneo  of  such  a  work  can  be  estimated  when  we  remem- 

Ikhero  is  not  one  of  the  260  possible  consonantal  sounds 

the  phonologist  which  is  not  capable  of  expression  in 

[lingiiul,  labial,  and  palatine  musculature. 

^uisition  of  articulate  speech  became  possible  to  man 
len  liir*  alveolar  arch  and  palatine  area  became  8hortoue<l 
fideued,  and  when  his  tongne,  by  its  accommodation  to  the 
lod  moutht  became  shorter  and  more  horlKOutally  flattened, 
he  higher  refinements  of  pronunciation  depend  for  their  pro- 
Ml  upon  more  extensive  mwlifications  in  the  same  directions. 
|Vi  only  allude  now  very  lirioHy  to  the  effects  of  the  third 
fat!t<.>rs,  the  sizes  of  the  sense  organs,  on  tlie  conformation 
I  skull.  We  liave  alre«iidy  noted  that  the  shape  aud  the  size 
)  orbital  opening  depend  on  the  jaw  as  much  as  on  the  eye. 
set  of  measurements  has  convinced  me  that  the  relative 
ate  cajtacity  of  the  orbital  cavity  is  of  very  little  signiii- 
,  characteristic  of  race.  The  microseme  Australian  orbit 
legaseme  Kanaka  arc  practically  of  the  sam<?  capacity, 
ti9  eyeballs  of  the  two  Australians  that  I  )ia,ve  had  tlie  op- 
tf  examining  arw  a  little  larger  than  those  of  the  aver- 
cme  Kuglishmou. 

fosste  are  more  variable  in  size  than  the  orbits,  but 
Scial  area  of  their  lining  and  their  capacity  are  harder 
are,  and  bear  no  constant  proportion  to  the  size  of  their 
B,  because  it  is  impossible  without  destroying  the  skull  to 
[the  large  air  sinustfs  from  the  nasal  fossa*  proper  for  pur- 
measurement.     Thus  the  most  leptorhiue  of  races,  the 
I  with  an  average  nasal  index  of  437,  has  a  nasal  capacity 
B.,  ecjual  to  that  of  the  platyrhine  Australian,  whose  aver- 
I'A.axid  both  exceed  the  capacity  of  the  leptorhine  English, 
iverage  about  50  c.  c     There  is  an  intimate  and  easily 
bonriKction  between  dental  si7,e  and  the  extent  uf  the  noAal 
1  of  the  pyriform  aperture. 
'  ar«  but  u  few  of  the  points  which  a  scientifia  craniometry 
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should  tako  into  consideration.     Thoro  am  many  others  to' 
I  can  not  now  refer,  but  wMcli  will  naturally  occur  t*>  Mi..  ihmu'K 
ful  anatomist. 

In  this  rapid  review  nf  tlifi  physical  sid4»  of  our  subj 
study  uf  thesti  ract> characters  naturally  suggenis  the  vexfl 
tion  as  to  the  hereditary  ti-ansmission  of  acquired  pecc 
This  is  too  liirgo  a  controversy  for  us  now  to  engage  in,  bat  ia^J 
special  instancfs  before  us  there  are  grounds  for  the  presnmp 
that  these  characters  of  microdontisiu  and    nie^aoephnly 
been  acquired  at  some  stage  in  the  ancestral  history  of  htimanilj 
and  that  they  ai-e  roKjjectively  com-Iated  with  diminutiun  \Ji 
in  the  one  case  and  increase  of  activity  m  the  other.     It  is  a  i 
ter  of  observation  that  these  qualities  have  become  ^  -   '•*' 
and  the  point  at  issue  is  not  the  fact,  but  the  mechan 
transmission.    Wo  kn<tw  that  use  or  disuse  affects  the  devi* 
ment  of  structure  in  the  individual,  and  it  is  hard  to  belie 
the  persistent  disuse  of  a  part  through   successive 
does  not  exercise  a  cunnilativo  influence  on  its  ultinsatc  cond 

There  is  a  statement  in  reference  to  one  of  these  char 
which  has  gained  an  entrance  into  the  text-books,  to  the 
that  the  human  alveolar  arch  is  shortening,  and   that  thu{ 
molar  tooth  is  being  crowded  out  of  existence.     1  have  ei 
400  crania  of  men  of  the  long-  and  round-bam>w  races, 
British  and  r-arly  Saxon,  and  have  not  found  among  all  tT 
single  instance  of  absence  of  the  third  molar  or  of  oven:n>» 
teeth.    On  the  other  hand,  out  of  300  ancient  Egy()tian  skulls,  | 
per  cent  showixl  displacement  or  disease,  and  \\   i 
the  want  of  one  molar  tooth.    Out  of  20(p  mitderu  i 
there  was  uo  third  molar  tooth  in  one  per  cent.    8o  far  thi»  aoeiv 
to  confirm  the  current  opinion. 

Yet  the  whole  history  of  the  organism  bears  testimoDy  U\ 
iuar\'elou8  i>ersistence  of  parts  in  spite  of  contumely  and  i 
Take,  for  example,  the  present  position  of  the  little  too  in 
We  know  not  the  condition  of  this  digit  in  prehistoric  ms 
have  but  little  information  as  to  its  state  among  savv 
at  the  present  day,  but  we  do  know  that  in  civiliz 
whose  feet  are  rrt)m  infancy  8ubject*fd  to  conditions  of  rwt 
it  is  an  imperfect  organ — 

"of  evory  fonciion  vharn 
Exrcpt  to  Bct  aa  t>aaia  for  %  ooni." 

In  one  |jer  cent  of  adults  the  second  and  tliird  jointu  haval 
loaed,in  three  per  ceut  the  joint  between  them  is  ruilimentAry.i 
scarcely  a  tra<!e  of  a  cavity,  in  twenty  per  cent  of  feet  i 
has  lost  one  or  more  of  it^i  normal  complenumt  of  nai 
though  shorn  of  some  of  iUi  elumButa.  and  with  otht*r» 
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nlireds,  the  toe  persists,  and  he  wonld  be  a  bold  prophet  who 
•ould  venture  to  forecast  liow  nuiny  ^t'liorationB  of  bootod  h/i- 
wstry  would  sulTice  to  eliiniiuil'a  it  fi'oiii  the  organization  of  the 
[normal  man. 

Nevertheless,  although  it  is  difficult  to  demonstrate,  in  the 
1  present  imperfect  state  of  knowledge,  the  method  whereby  race- 
Itbaracters  have  originated,  I  think  that  the  most  of  our  anthro- 
||oI(^8t«  at  least  covertly  adopt  tho  philosophy  of  the  ancient 
Ijroverb, "The  fathers  have  eaten  Hour  grapes  ai]d  the  rhildron's 
|fceth  are  set  on  edge." 

Bat  there  are  other  branches  of  anthropology  of  far  greateri 
interest  than  these  simple  problomn  upon  which  wo  have  turriedl 
so  long.  The  study  of  man's  intoUootual  naturo  is  equally  a  part 
of  our  subject,  and  the  outcomes  of  that  nature  are  to  l>e  traced 
ia  the  tripartite  record  of  human  progress  which  we  call  the  his- 
tory of  cultun*.  It  is  ours  to  trace  tho  progress  of  man's  invon- 
lions  and  their  fruits  in  language  and  the  arts,  the  direct  products 
of  the  human  mind.  It  is  also  ours  to  follow  the  history  of  man's 
■liacovery  of  those  sfxirets  of  Nature  to  the  unfolding  of  which  wo 
gWe  the  name  of  science.  The  task  is  also  ours  to  inquire  into 
lliat  largest  and  most  important  of  all  sections  of  the  history  of 
nilture  which  deals  witli  tlio  relation  of  human  life  to  the  unseen 
forM,  and  to  disi'utaiigln  out  of  tho  complex  network  of  religion, 
mythology,  and  ritual  those  elements  which  are  real  truths,  either 
i^iscovered  by  tho  exercise  of  man's  reason,  or  learned  by  him  in 
*4ys  whereof  science  takes  no  account,  from  those  adventitious 
*nd  uivented  produc-t-s  of  human  fear  and  fancy  wliicli  obscure 
Review  of  the  central  realities.  In  this  country  it  matters  less 
that  our  time  forbids  us  to  wander  in  these  fascinating  fields 
*ierein  the  anthropologist  lovej^  to  linger,  as  tho  munificent  bon- 
«fftction  of  Lord  Gifford  has  insured  that  there  shall  be  an  annual 
'ourfold  presentation  of  the  subject  before  the  students  of  our 
Scottish  nniversitiins.  There  is  no  fear  that  interest  in  these  quea- 
Nonswill  flag  for  want  of  diversity  in  the  method  of  treatment, 
OT  of  varieties  in  the  standpoints  of  the  successive  Gifford  lec- 

tllRTS. 

PVom  the  ground  of  our  present  knowledge  wb  can  but  faintly 
forecast  tlie  future  of  anthropology,  when  its  range  is  extended 
■^y  further  research,  and  when  it  is  purged  of  fancies,  false  analo- 
8i«s,  and  imperfect  observations.  It  nmy  be  that  there  is  in  store 
tor  us  a  clearer  view  of  the  past  history  of  man,  of  the  place  and 
titiin  of  his  first  appearance,  of  his  primitive  character,  and  of  his 
progress.  But  has  this  knowledge,  interesting  as  it  may  be  for 
ita  own  sake,  any  bearing  on  the  future  of  mankind  ?  Hitherto 
DWth  in  knowledge  has  liot  been  accompanied  with  a  com- 
emturate  increase  in  the  sum  of  human  happiness,  but  ihxsi  \ft 
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probably  due  to  the  imperfection  which  chai'acterizes  eveu  i>\ 
most  advanced  attainments.    For  example,  while  the  m^icAl 
sanitary  sciences^  by  their  pro^rresB,  are  diminishing  the  danj 
which  beset  humanity,  they  have  also  been  thf^  means  of  preaerr- 
ing  and   pormittinff  the  porpot nation  of  tho  weaklings  of  tl 
race,  which,  hod  natural  selection  oxeroisod  its  nn}iinderc<l  «wn 
would  have  been  crushed  out  of  existence  in  the  wtruffgle  for  Uf 
It  is,  however,  of  the  essence  of  true  scieutiiic  knowledge,  wh« 
perfected,  that  it  enables  ub  to  predict,  and  if  we  ever  rise  to  tj 
possession  of  a  tmc  appreciation  of  the  influences  wliich  ha^ 
affected  mankind  in  the  post,  we  should  endeavor  to  learn  how 
direct  these  influences  in  the  future  that  they  shall  work  for 
progress  of  the  race.    With  such  a  knowledge  we  shall  1 
advanc4*  in  tliat  practical  branch  of  anthropolojfy»  thr  -^^  ■■  \ 
education;  and  so  to  guide  and  foster  the  physical,  int«Ucctui( 
and  moral  growth  of  the  indi\ndual  that  he  will  be  enabled  to  i 
erciso  all  his  |iowor9  in  the  best  possible  directions.     And,  lastly, 
we  shall  make  progress  in  that  kindred  department,  sociology,  I 
study  of  which  docs  for  the  community  what  the  science  of  odn^ 
cation  does  for  the  individual.    Is  it  a  dream  that  tho  futuns  h»& 
in  store  for  us  such  an  anthropological  Utopia  ? — Reprinted  ft\ 
Nature. 


SOME  VEGETABLE  MALFORMATIONS. 

Bt  Pwr.  BYKON  I>.   IIALSTKI). 

BY  malformations  are  here  understood  those  stnu^tiire**  tl»* 
are  3«^  unuHual  as  to  attract  attention  and  im>  curious  Mtfl 
suggest  that  they  are  individiml  frefiks  to  Iw  cxphiinud  by  •!)«» 
|)eculiarity  of  surroundings  or  not  at  all.  They  may  occur 
frtxiuently  with  somu  species  of  plants  than  with  others,  hot 
usually  nutsi<io  of  the  reign  of  the  niles  of  i" 
fore  not  governed  by  the  ordinary  laws  of  v.  ^ 

It  is  Uie  purpose  here  first  to  treat  of  some  of  the  moro  i 
and  striking  of  those  monstrositiee.  and  then,  if  im>s-'^' 
cate  how  these  extravagant  forms  may  serve  as  ki , 
some  otlierwise  hidden  secrets  in  vegetable  morphology. 

It  is  difficult  to  make  auy  satisfactory  clas^"'     " 
monstrosities,  iiud  therefore  instances  will  be  ^'■ 
the  following  (jrder— namely,  those  of  stems,  of  lfii\ 
and  finally  of  fruits.    <')ne  of  the  most  frequoTf 
the  stem  is  that  where,  instead  of  the  ni'arly  f, 
becomes  broad  and  ribbon-shaped.     Thi 
^confined  \x>  the  lees  woody  stems,  as  thos.  ,..     i^^  .^  ,-..,. ^v 
I  show^s  such  an  instance,  where  the  stem  broadenwl  out  tol 
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four  iucheu  iu  some  pltu^es,  while  its  thickness  is  less  than  half  au 

inch.    Numerous  small  side  hranches  arise  fi'om  tho  hroad  surfato 

of  tiia  peculiar  shoot,  while  the  end  is  mado  up  of  a  Inrj^c  numher 

of  small  buds  fused  to- 

gether.     As  they  grow, 

I lif  individual  stems  lose 

Uieir   identity    in    the 

common  belt  of  blended 

siwte.  The  photograph 

is  made  from  a  specimen 

brought  last  spring  to 

lie  writer's  laboratory, 

wiK-ro  the  upper  foot  or 

niore  is  still  to  be  scon 

preserved  in  alargemu> 

worn  jar. 
The     sweet  -  potato 

fine  perhaps  most  fre- 
quently illustrates  this 

bKMuJening  of  the  stem, 

bnt  upon  a  less  gnmd 

scale  than  that  shown 

IB  the  asparagus.    (July 

lut  week    a    student 

bruught  me  a  plant  in 

»hich  all    the    several 

Wnee  wore  like  ribbons, 

in  iiich    or    mure    in 

•ridth  and  several  feel 

in  len^^b.    It  is  only  a 

■inguJar  instance  of  a 

failure   of   the   young 

formative  branches  to 

wparate  as  they  are  de- 

['dqied  from  the  closely  situated  buds  at  the  tip;  but  tliat  this 
should  be  constant  in  ull  llie  branches  of  a  plant  is  more 
alt  to  explain. 
The  readier  will  call  to  mind  several  other  kinds  of  plants  that 
jliiiiHtrate  this  same  abnormity,  to  wliich  botanista  have  given 
[thfl  name  of  fasciatioii,  from  tlie  reyemblance  of  the  stem  to  a 
Dtla^.     Larkspur  and  dahlia  stems  sometimes  show  the  same 
friliurity,  and,  should  we  here  include  tlower-stalks,  the  daude- 
I  would  aft'ord  abundant  examj'les,  for  the  long,  hollow  scapes 
fretjuently  doubled  or  flatt».'iio<i  t»i  a  ribljon  that  sometimes 
not  strength  enough  to  support  the  abnormal  head  of  flowers. 
ugardeu  "cocksimmb"  (Celo^-iia)  owes  its  attractiveness  lav6«V"s 
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to  the  uuusiuil  tlt'velopinent  nf  tho  stem  ut  its  upper  enO,  t«»p''U 
irith  the  \\\^h  color  und  the  fanti^tic  .sliu[i<*ft  (USHUiiiiriil.     Thisj 
one  of  the  few  bxceptions  to  the  nile  thiit  a  favsc'iivtioii  nf  the  i 
U  uot  constaut. 

Last  Slimmer,  while  looking  through  the  nurHery  rfiws 
propagator  of  hardy  perennials,  my  attention  wa«  attrnctod  to  1 
stemft  of  the  large-flowered  bell-flower  (CttnijKiuula  tjrn  ■ 
Ineleadof  the  cylindrical  stem  and  the  kiose  spray  nf  llow'_;   .  i. 
two  ha<l  developed  as  shown  in  the  asparu^s,  oiid   from 
hroiul,  flat  Htnlk  Uie  flnwerp  were  closely  arranifed.     At  the 
largeil  end  theiv  wore  si'veral   bvids  and  blossoraa  more  or 
blended.    In  one  instance  three  separate  flowers  were  so  ok 
grown  together  as  to  appear  as  a  single  nn>nstrons  blosj^tint. 

Passing  now   Ut  luaves,  tlie   rejwler   will    perhaps  lirxt  of 
think  of  the  so-called  "  four-leaved  "  clover,  in  which,  instead  I 
tlie  ordinary  three  leaflets,  there  in  an  additional  one,  or  poauit 

two  or  more,  the  abnfl 
mity  Hometimes  rnnnii 
as  high  as  se^^on  Iftail 
Home  years  a^u,  while  i 
Iiiwa,  the  writer  foundl 
clover  plant   with  fou 
teen  leaves  having  foj 
leatlots    and    aevc 
with    live    lenRot^^ 
the^e  ontnumlien.H]  tl 
orditiary  om-s.     A  '**ii 
leavt'<i  "  leaf  found  lif 
another  plant  had  a  In 
jjruwing  fri"  -id 

one  leaflet  i* 
mouse's  ear.    There 
clover  leavee  in  whic 
the     fourth     leaflet     », 
shup(.*<l    like    a    fiuiM 
Thesann 
seen  in  l 
Ainl   caljbrtge  and   lettuce   luavo«  sometime^*  show 
growths  from  the  middle  of  the  under  side.    Twin  i*. 
most  unoxpecie<l  pla<'0s  are,  ti>  say  the  least,  rsuT-prisiug.    Onl 
in  my  possi>ssioii  is  of  the  lilac,  which  ordinarily  hns  foliage < 
voll-detined  form. 

It  is  when  we  come  to  the  flower  that  the  gnutlost  abaunlit 
re  to  he  fnuud.     Plants  niny  have  their  stem  fji- 
Saavefi  with  strange  lobes  and  incis^iona,  but  in  " 
aomctiines  jjo  (juite  "craxy."     (Janleners  oitjl^  uaxd 
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III  l>ring  roses  tlmt  have  taken  on  such  pMuliar  dGvelnpmenta 
thai  one  can  Rcarooly  refrain  from  a  smile  w lien  tlie  structure  is 
examined.    Fi(f.  2  sliows  a  sample  tliat  camo  to  mo  accompanied 
^by  some  most  diflicuU  questions.    In8tea<3  of  the  !>loHsom  termi- 
aatiug  tho  branch,  aa  is  usually  the  case,  there  is  a  continuation 
of  the  cane  l>eyond  the  flower,  where  it  forms  leaves  and 
^"^Xk     new  buds.    Thi«  prolification,  as  it  is  termed,  is  found  at 
,      {^^    rare  intervals  and  in  a  loss  conspicuous  niuniier  in  i>urhap8 


\^ 
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hnmireil  different  genera'of  plants.    The  plantains  show  this 

arolific  manner  of  producing  flowers  in  a  marked  degree,  as  also 

do  the  garden  pinks, 

^_      In  the  doubling  of  flowers — that  is,  the  change  of  stamens  or 

^Listils  or  both  into  petals — there  are  many  strange  combinations 

^^Bduced.    All  gratlations  between  the  perfect  stamen  with  its 

^^Ren-bearing  tip  and  the  normal  petal  can  bo  found.    In  such 

largt*  flowers  as  tlie  pa'onia  the  malformations  seem  like  a  fruit- 

leea  struggle  between   two  contending   foi-ces,  one  to  keep  the 

flower  sijigle  and  sexual  and  tbe  other  to  reduce  all  {>arts  to  a 

barren  noatrality.    In  the  lilies  a  similar  confusion  arises  in  the 

i  of  tlio  blossoms  to  hold  their  essentinl  organs  while  the 

<  uling  conditions  are  such  as  to  turn  them  into  the  more 

^mhowy  petals.    All  this  multitude  of  instances,  while  of  exceed 
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ing  int-erest  to  the  student  of  fioral  structures,  is  perliaps  mfl 
raonntonous  tlian  amusing  from  the  point  of  view  of  this  pay 
which  donis  more  particularly  with  tho  unexplainable  and  ecci 
trie  thau  with  strange  tshapes  that  are  the  natural  refinlt  <d 
imderlying  law.  Thus  tho  garden  petunia  "  doubles "  eaai 
and  in  so  doin^  loses  its  stamens^  or  some  of  them,  and  mi 
of  its  former  beauty.     In  a  study  of  this  ])rocess  somp  th^ 

years  ago,  in  whicii  hi 
dredsof  specimens  wen>  i 
amincd,    a    pr  ly 

still  greater   ii.   .     ,  \\ 
the    simple    changring 
__,  ij^   stamens    into    petals 

r  .M\  dV    brought  to  light.     Thy  i 

usual  Hizo  of  tbu  petals  \ 
fiomeof  the  doubled  floi 
led  to  a  dissection  of  tl 
wheu  it  was  found  tliat  tkr 
contontg  con?"  *" 
Uiuiis  partly  ' 
petals  aud  oft«n  iiigl 
ored,  while  iu  the  cei 
all  was  a  small  pistil 
one  third  tlio  normal  aj 
Not  infrequently  the  m 
rian  stamens  had  thotr  i 
tht-Ts  tipi»od  with  «  »<c 
stiginatic  surfticOf  th^ 
dicating  the  clotie 
¥\a.  a.  tion  of  til'  1  ele 

inthuflor.i  ^m^'*.  Fi|| 

3  allows  a  normal  pistil,  the  one  at  Fig.  4  is  from  a  doahI<«d  bl^ 
som,  and  Pig.  5  shows  the  soooudary  pistil  at  the  cent^^r. 

Last  year,  while  e.xaminitig  some  pepper;?  for  a  fuu^^ous  it 
ease,  a  peculiar  formation  was  met  with  that  coinoa  in  the 
cutogory  with  the  peltinia  above  mentioned.    In  making  a  \ 
tudinal  section  of  the  fTuit.  the  seed-bearing  column  was 
crowned  by  a  small  popper  which  in  itself  was  a  fmib  in  msa 
lure.    This  freak  is  shown  in  Fig.  fl. 

It  is  an  easy  step  from  (lower  to  fruit,  for  the  latl^r  W  a  f») 
of  and  a  natural  result  of  the  former.    Thepr- 
tho  mse  and  in  many  other  flowers  has  it*'  '■"■  .^.^.i 

of  various  kinds.    Thus,  strawberries  have  1  ^vn  to  boalj 

branclt  iit  the  free  end,  and  pears  somctimi^Q 
freak.    Fig.  7  shows  such  a  fruit  with  a  branch  .i..  . 
loaves  extending  beyond  tlie  blossom  end. 


SO^fK   VPXt'KTAHLK   .\fALFORMATIONS. 

Instead  of  a  leaf-beariug  ahuot,  the  axics  is  extended  by  the 
production  of  another  fmit,  or  bmnching  may  take  place  in  an 
e^iar  way,  an<l  a  stnietiire  as  monstrous  as  that  shown  in 
rig.  8  roHults, 

The  apple  as  well  as  other  fruit  is  not  infrequently  twinned 
t>y  the  union  of  two  forming  buds,  as  shown  in  Fig.  9.  In  others 
lere  is  l^ss  frtxiuentlj'  a  second  row  of  si^ed  cavities,  thus  making 
"  twfi-storied  "  fruit,  so  to  speak,  hh  seen  iu  Fig.  U). 
Passing  below  ground,  there  are  more  abnormities  to  bo  found 
khan  most  persons  at^'  awaro  r)f.  The  pc'culiar  con<litions  that 
ftttend  the  subterranuan  habit  favor  monstrous  growths.  Not 
ynR  ago  a  cluster  of  sweet  potatoes  was  brought  to  me.  Some 
rere  all  rod  upon  the  surface,  others  wero  all  yellow,  and  some 
ivero  one  half  red  and  the  other  side  yellow.  The  Irish  potato 
fertile  in  its  freaks.  Seemingly  not  content  with  the  under- 
:>und  situation,  potatoes  sometimes  appear  upon  Uie  branches 
imong  the  leaves.  Occasionally  a  potato  when  planted  whole 
will  develop  other  ncw^and  small  potatoes  beneath  the  skin  and 
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^B^of  sight,  which  only  calls  to  mind  how  a  hollow  turnip  may 
^^Be  its  cavity  filled  with  an  after-growth  of  foliage,  only  to  be 
^oiSrovpred  when  the  root  is  cut  in  two. 

kSumotinieft  the  abnormal  growths  bear  a  strong  resem  bianco 
ffotne  other  object  very  far  from  the  one  really  shown.    Thus 
g.   11  shows  what  mi^'lit  well  pass  for  the  human  hand,  but 
is  nothing  more  or  Ifsa  than  an  ear  of   corn  with  the  grain 
remored.    Instead  of  ending  in  the  usual  way,  it  has  \>ecou\a 
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braiiohfiii,  thtiB  giving  riso  to  t\\v.  "  iingors,"  while  tho  lower  por 
tion  of  tlie  uob  makes  a  fair-shaped  "  wrist."    TIk*  nngraving 
luade  from  a  pbi>tograph  recently  sent  from  Missouri. 

It  woiild  be  impossible  to  mention  tho  instances  ev«n  of  al 
normal  forms  in  seeds,  or  to  go  further  and  show  how  there  maj 

be  monatrous  for 
li-wT'^    that  can  only  h^  soea 
th  rough     the     cot 
piMuid  microscope. 

The  nmhls.  mil 
lews,  rust*,  smut 
ind  various  blight 
llittt  ftHHl  npou  highJ 
<■!•  plants  have  l\w\t 
freaks  that  oru  dome- 
times  puzzling  U» 
those  who  study  these 
minute  stnictrirea 

A  largo  museum 
might  ho  filled  irith 
the  eccenlriritie*  of 
the  vegetable  worl*L 
Some  of  them  wonbi 
only  teai'h  th(»  lo«i(on 
of  a  lack  of  wjui- 
lihrium  among  thr 
laws  which  detei 
mine  dofinito  lino 
of  growth.  (>thor« 
would  servp  to  opoi 
the  door  t^t  some  hid" 
den  fact  of  vcgi*tahle 
nmrphoV.gy.  Tlius. 
the  iuturrhauge  I'J 
stamens  and  pistiU 
BOnteBbnormal  hlosstnii  tvtuhes  the h^sonof  the  common origui 
of  i^  two  essential  organs,  while  the  gra<:latioD  of  either  or  botli 
to  floral  envelopes  indicates  that  pistils  are  only  petals  of  a  kiw-^- ;>" 
form  for  a  special  purpcjso.  In  short,  the  mulformations  a*  ■■ 
Bpoak  of  them  an*  oidy  forms  in  less  than  tlieir  usual  di«ri  ' 
The  leaf  is  the  unit  of  structure  in  the  tluwer,  and  the  fl- 
metamorphoBed  branch,  which  may  terminate  in  •'  -^  ■  ■' 
tho  poar,  or  in  rare  instaucen  in  a  leafy  brunoli  l> 
thereby  cfirrobomting  the  belief  that  tlie  frnit  if*  a  p«n  ui'  ai 

Some  one  has  luud  that  when  under  the  infliirnce  of  au 
cant  tho  victim  throws  off  his  ili.sguiM^  anil  leti^  hU  ime 
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app«far ;  so  likewise  the  plant,  wlien  it  for  s<*me  reason  not  easily 
LWH'D  (li'p/irtfl  from  the  nonnal,  lets  tlie  thoughtful  stmlent  of 
iplunt  imturo  get  glimpses  of  truth  rn't  othorwiso  vouchsafed  to 
lliinj.    IVratology  is  not  cha^)8,  neither  are  malformations  mean- 

ingleaw.  The  unit  of  oriRiu  of  parts  is  no  belter  demonstrate*] 
I  than  through  some  of  the  "  inebriated  "  conditions  as  fouu<l  from 
Hizno  to  time  in  the  kingdom  of  plants. 


fARRIAOE  AND 
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IN  the  article  on  Polyandrj'  whicli  appeared  in  The  Popular 
Science  Monthly  for  October,  18fll|  we  had  occasion  to  refer 
to  tho  custom  of  raising  up  se*^d  to  a  detxiased  elder  brother  as  in- 
dicating tliat  the  Israelites  had  formerly  practiced  that  form  of 
jxjlyandry  in  which  the  associated  husbands  are  brothers;  and  in 
the  present  article  we  propose  to  pursue  the  investigation  there 
hinted  at,  and  to  inquire  to  what  extent  the  Israelites  conformed 
1o  what  aj)pear  tr)  have  been  the  normal  phases  of  evolution  of 
marriage  and  kinship  in  early  times.  To  clear  the  ground,  it  will 
bo  convenient  to  commence  by  briefly  stating  what  those  phases 
worr*: 

1.  There  was  a  primitive  condition  of  which  we  can  ascertain 
with  certainty  little  or  nothing;  but,  from  the  analogy  of  the 
Tower  animals,  we  infer  that  unions  were  not  for  Kfe,  and  that 
couples  pairetl  for  a*  long  as  it  suited  them,  or  until  the  thild  was 
led. 

U.  This  condition  was  upai*t  by  the  ]iractice  of  female  infantl- 
cido,  which  CJiuse*!  men  to  Iwconic  much  more  numerous  than 
\  women. 

3.  The  inevitable  result  of  this  di8proix>rtion  was  either  that 
the  men  of  a  community  held  their  women  in  common,  or  that 

I  Koveral  men  attache<l  thf^iuselves  to  each  woman,  forndng  unions  , 
I  of  the  type  of  the  ruder  polyandry. 

4.  At  tho  jsame  time  men  strove  to  adil  to  the  numl>eT  of  their  | 
women  by  seizing  aufi  carrying  off  thn  women  of  other  commn-| 

[niiieu.    Marriagi'  by  captu]*e  commenced. 

5.  A»  a  ref;ult  of  a  community  in  women,  or  of  ]>olyHndry,  and 
'  -  II  rewult  of  marriiige  hy  capture,  the  paternity  of  childi-en 

idwHys  he  nncertain.    Hence,  fathiTs  l>eing  unknown,  there  j 

[^eould  be  do  kinship  in  the  male  line.    Kinship  and  descent  would  [ 

1y  through  ntotlu^rs,  as  we  find  is  the  case  among  j 

.  at  th0  present  da) 
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Te  neod  \^o  no  iurther  than  this,  Uinuijli  many  uiIutcIi 
and  we  will  now  see  what  traces  may  Vw  found 
books  of  thG  Old  Testameut,  to  indicate  that  the  Israelites  pAsaed 
through  these  f^everal  phases. 

First,  as  to  marriage  by  capture.    We  read  in  Genesis,  x 
2fl,  that  when  Jacob  had  secretly  made  off  with  his  wives  ; 
flocks, Laban  upon  overtaking  him  askod,  "What  hast  thou  doin 
that  thou  hast  stolnu  away  unawares  to  me,  and  carried  away  m; 
daughters  as  captives  taken  with  the  sword  ?"    From  which  it 
evident  (hat  the  practice  of  carrying  off  women  by  force  was  n 
unknown.    In  Numbers,  xxxi,  we  read  that  the  Israelites,  havin, 
defeats  Midian, saved  thirty-two  thousand  virgins  aa  booty.   The; 
had  at  first  spared  all  the  women,  as  spoil,  which  shows  thai 
was  quite  usual  to  do  so;   but  on  this  occasion  Moses  indu 
tht*m  to  murder  all  thojif  who  were  not  virgins.    Tn  DfMiturtmom 
XX,  14,  women  are  classed    as  spoil;    and    in    Deuteronomy,  x 
11,  14,  aj^  the  regulations  to  be  observed  in  taking  to  wife  a 
woman  capture<l  in  war.    In  the  song  of  praise  attributed 
Dohorah  and  Barak,  when  exulting  over  the  defeat  and  death 
Sisera,  we  find  (Judges,  v,  30) :  "Have  they  not  sped  ?  have  they 
not  divided  tJie  proy:  to  every  man  a  damsel  or  two?"    Thew 
are  all  cases  of  capture  de  facto,  and  they  show  conclusively  that 
the  Israelites  captured  women  and  took  them  to  wife.    'Hiat  it 
was  also  a  common  practice  among  the  neighboring  nations  we 
infer  from  1  Samuel,  xix,  5,  whore  Davids  two  wives ar**  rarricti 
off  hy  a  raiding  party  of  Amalekites. 

But,  besides  hostile  captives,  the  Israelites  had  also  tnorriagc 
with  the  form  of  capture — an  imi>ortant  point,  for  it  shows  thai 
nuirriuge  by  captuni  had  formerly  Iwen  the  norrnal  nuxXe  of  ob- 
taining a  wife,  and  that  the  custom  of  age8  ha4|  cansurl  a  sem- 
blance of  violence  to  be  considered  necessary,  even  in  marrtagM 
made  by  arrangement.  The  Old  Testament  phraae  i.s  to  "  tjike"  a 
wife,  as  for  exami)le  GenL>ais,  xxiv,  67:  "And  Isaac  brought  h4'f 
into  his  mother  Sarah's  tent,  and  took  Rebekah,  and  ehu  became 
his  wife";  Genesis, xxxviii, 3:  "And  Judah  sawtberea  d  ~ 

of  a  certain  Canaanite,  w^hose  name  was  Shuah ;    and    I  : 

lier";  Numbers,  xii,  1 :  "For  he  (Moses)  had  taken  an  Ethiopiuk 
woman  " ;  Judges,  xiv,  7»  8 :  "  And  he  went  down  and  '   " 
the  woman,  and  she  pleased  Samsijn  well,  and  after  :> 
turned  to  take  her";  Tobit,  vii,  12,  13:  "Then  take  her  txxxa 
henceforth  accortling  to  the  manner";   and  "Behold,  t.V 
after  the  law  of  Moses."    This  "  t'kking  "  was  a  form  of  . 
Dr.  Smith,  in  his  Dictionary  of  the  Bible,  article  "Marriage.'  tv- 

marks  that  "taking  a  wife  "  seems  to  lie  literally  n *    - 

ibo  "taking"  was  the  chief  curemony  in  the  c 

marriage.    In  the  inse  of  Sfimson  we  read :  " They  hri >  in 
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compaiiiuus  to  bo  with  him  " — that  is  to  say,  they  brought  thii-ty 
men  to  represont  thf  party  of  the  bridegroom  in  the  form  of  cap- 
ture, the  bringing  being  necessary  in  Samson's  case  because  lie 
haA  none  of  his  own  people  with  him.  One  of  these  thirty  acted 
08  leader,  or  bt^st  man,  and  Samsou's  wife  was  afterward  given  to 
him  (v*Tse  20) — a  proceoiUng  quite  in  accordance  with  existing 
practiceii  among  some  people  wlio  marry  with  the  form  of  cap- 
ure. 

We  find  a  clear  case  of  marriage  with  the  form  of  capture  in 
lonnection  with  tlic  civil  war  with  the  tribe  of  Benjamin.  The 
mnant  of  Benjamin,  six  hundred  in  number,  who  survived  the 
ar,  were  all  men.  Thon.^  wore  no  women  left,  and  as  the  other 
tribes  had  sworn  that  they  would  not  give  their  daughters  in 
marriage  to  the  men  of  Benjamin,  there  was  a  prospect  of  that 
tribe  becoming  extinct.  In  this  dilemma  thf  tribes  attacked  Ja- 
b(^sh-giIead  and  captured  four  hundred  women,  who  were  handed 
over  tu  Benjamin;  but,  as  this  left  two  hundred  men  still  unpro- 
vided for,  they  contrivetl  the  following  plan:  A  yearly  festival 
was  held  at  Sliiloh,  at  which  it  was  customary  ftir  the  girls  to 
come  out  and  dance.  So  they  instructed  the  raen  of  Benjamin 
to  He  hid  in  the  vineyards,  and  when  the  girls  appeaiwl  each 
man  was  to  seize  one  and  carry  her  oflf.  So  it  was  done,  and 
in  this  way  the  tribes  kept  the  letter  of  their  oath  and  evaded 
the  spirit.  They  did  not  give  their  daughters  to  Benjamin,  but 
they  connived  at  their  being  carried  off  with  tlio  form  of  capture 
(Judges,  xxi). 

The  Israelites  thus  had  both  marriage  by  capture  de  facto  and 
marriage  with  the  form  of  ctiptnre,  and  in  the  fom^er  article  we 
showtnl  that  they  had  once  betfn  polyandnms.  Now  we  know  that 
marriagt'  by  capture  is  in  its  origin  due  to  a  scarcity  of  women, 
though  it  is  persevered  in  through  custom  after  that  scarcity  has 
ceased  to  exist.  Likewise,  polyandry,  the  marriagi*  of  one  woman 
to  two  or  more  men,  only  exist*  where  women  are  less  numerous 
than  men.  Conse(|uently,  since  the  Israelites  had  both  these  prac- 
tices, there  must  have  been  a  period  in  their  history  when  women 
were  fewer  in  number  than  men,  and  experience  and  observation 
il  over  the  world  have  shown  that  such  a  disparity  can  only  be 
roiJght  about  by  feuiah*  infanticide.  We  conclude,  tlierefore, 
that  thf  I^ra^ilitetf  passtxl  through  our  second,  third,  and  fourth 
phaei-s,  and  will  now  proceed  to  see  if  they  also  passed  through 
the  fifth. 

From  the  foot  of  their  having  been  polyandrous  and  having 
married  by  capture,  we  should  infer  that  they  must,  at  the  i>eriod 
iwhcn  these  wore  the  normal  types  of  marriage,  have  had  a  system 
'of  kinship  through  females.    If  there  were  two  or  more  husbands 

<>De  wife,  the  father  of  a  given  child  could  not  be  determii 
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and  if  womeu  wore  carried  off  by  force  from  neigUljoriug  tril 
and  then  married,  tJiore  could  be  no  certainty  that  the  child  bor 
by  a  captive  wotimn  was  the  offspring  of  one  of  tbo  men  in  who 
keeping  she  happened  to  be  at  the  time  of  its  birth.     Fathers  be-" 
ing  thus  uncertain,  if  not  absolutely  unknown,  the  paternal 
could  not  be  taken  into  account.     Blood-relationship  would 
tracod  through  the  mother,  and  this  system  would,  thr^ 
torn,  prevail  long  after  the  couditious  which  gave  rist* 
come  to  an  end.    Independently,  then,  of  any  evidence  that : 
be  forthcominK-,  we  should  concludn  that  the  Israelites  must  i 
one  time  have  hail  a  system  of  kinship  through  mothers. 

We  now  come  to  another  point.    There  is  no  known  case  of  a 
nation  having  marriage  by  capture  and  marriage  with  the  form 
of  capture  without  being  exogamous ;  and  since  the  Israelites  \\n'\ 
both  these  customs  we  infer  that,  unless  they  were  alto^r 
exceptional,  they  were  also  exogamous— that  is,  they  prohi'ii'-. 
marriage  between  those  who  were  i-eoognized  as  being  related  by 
blood.    When  we  examine  in  detail  all  the  marriagus  mont; 
in  which  it  is  possible  to  trace  the  pedigrees  both  of  hual>an'. 
wife,  we  find  that  there  is  not  one  that  would  violate  the  prii: 
of  exogamy  if  descent  were  in  the  female  Hue,  wliile  tlnn-  :ir.    . 
great  number  which  could  not  imssibly  occxir  if  the  Israeliiuh  wtn; 
exogamous  and  traced  descent  in  the  male  line.    For  insta 
Nalior,  Abraham's  brother,  married  the  dnughter  of  hi- 
Haran  (Genesis,  xi,  2(i) — his  niece,  if  descent  wure  in   ■ 
line,  but  no  relation  if  in  the  female.     Abraham  married  Ids' 
father's  daughter  (Genesis,  xx,  12) — his  half-sister  if  kinship  was 
traced  through  males,  but  if  through  fenmlfs,  no  rrdation.     M«r^ 
riages  of  this  kind,  it  may  be  mentioned,  are  peculiar  to  tho  sys 
of  female  descents  and  could  not  occur  under  any  other  ^ 
kinship,  if  marriages  between  bloo<I-relations  were   ft 
Wo  see  in  this  <:ase,  too,  what  a  point  Abraham  made  of  explai 
ing  that  his  wife  was  not  the  daughter  of  bis  mother,  l>ut 
of  his  father,     Isriac  marpiixl   Rebekah,  granddaughter  of 
paternal  uncle  NaUor,  who   hwl  himself  married   his   brotb*^ 
daughter  (Genesis,  xxiv,  1.5),    Isjtac  and  Hubekah  would  not 
blood  •relations  if  descent  were  in  tbo  female  line.     Ksau  ma 
the  daughter  nf  Ishmaol,  his  uncle  on  thn  fathiT's 
xxviii.H;  xxxvi,3).    Jacob  married  the  daughters oi  ...    . 
nticle,  Laban  (Genesis,  ixix,  10,  Ifl).    With  descent  in  tho  tfmi 
line  Liibnii  wfudd  be  Jacob's  blond -relation,  but   li 
would  not.sinco  they  would  be  of  l!ie  kin  of  t-ludr  m>  ■ 
ttnd  Jacob  were  l»otb  grf^at-grandAons  of  Torah,  and  tho  fc 


in  the  same  blood. 
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Tuua 


Abraham 


N&uor 
(mar.  Hilcah). 


BanuL  Sarah 

(inar.  Abraliam). 


UhmapL 


Isaac  Bclliuel.  Miic&h 

(mar.  ftfbckali).  I  (ruar.  Nahor). 


atath  Emu  Jacob  Rebokoh         Laboa 

■ui     (mar.  Uabalatb).     (mnr.  Lvah       (mar.  Isaac).  I 

~~  and  Ravbul). 


Lenh  Rarhel 

(mar.  Jacob). 

Tbat  the  Israelites  marriod  relations  on  the  father's  side  is  thus 
indisputable,  but  if  they  were  exogamous,  as  we  must  believe 
Ihem  to  have  been,  since  they  had  marriage  by  capture  and  mar- 
riage with  the  form  of  capture,  marriages  between  blood-relations 
were  forbidden;  hence  we  must  conclude  that  relations  on  the 
father's  side  wore  not  accounted  blood-relations,  and  that  kinship 
and  descent  were  traced  through  mothers  exclusively. 

All  the  above  cases,  and  that  of  Amram^  father  of  Moses,  wlio 
jinarried  his  father's  sistor  (Exodus,  vi,  20),  are  anterior  to  the 
9Vttical  law,  which  forbade  marriage  with  a  sister-germau,  or 
"Ity  tho  same  father,  and  also  with  a  father's  sister;  and  so,  had  it 
jbeen  then  in  force,  woiUd  have  prevented  tho  marriage  of  Abraham 
irith  Sarah,  and  that  of  Amram  with  Jochebed.  The  Levitiial 
\vr  was  therefore  an  innovation,  since  it  prohibited  marriages 
^which  had  formerly  been  allowed.  It  also  prohibited  marriage 
nth  a  brother's  wife,  which  is  generally  taken  as  meant  to  in- 
'clude  his  widow;  hutaain  Deuteronomy,  xxv,  5,  a  man  is  enjoined 
to  marry  his  brother's  widow,  if  the  brother  had  died  childless,  it 
seems  probable  that  tho  prohibition  in  Leviticus,  xviii,  10,  was 
directed  against  that  form  of  polyandry  in  which  the  associated 
husbands  are  brothers,  which,  as  we  have  before  shown,  the  Israel- 
ites certainly  at  one  time  had. 

As  we  have  said,  the  Levitical  law  changed  the  existing  ciis- 
>m;  yet,  strangely  enough,  long  after  the  supposed  date  of  its 
promulgation,  wo  find  Tamnr,  in  tho  affair  with  lier  half-brother 
Amnon,  saying  (I  Samuel,  xiii,  13):  "SjH'ak  to  the  king,  for  ho 
will  not  vrithhold  me  from  thee,"  just  as  if  marriage  with  a  sister- 
german  was  quit*  cnstoniary  and  had  not  been  forbidden.  From 
this  we  are  driven  to  conclude  that  the  Levitical  law  is  misplaced 
chronologically — a  conclusion  which  M.  Renau  seems  also  to  have 
'arrived  aL*    It  seems  probable  that  tho  Levitical  code  was  reaUy 
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adopted  at  a  mnch  later  period  than  is  commonly  fiuppo»od,  pro 
ably  not  very  long  before  the  Babylonian  caj'tivity,  nnd  was  a 
complete  i-evolution,  substituting  kinsliip  through  mules  for  that 
through  females.  It  perhaps  was  included  in  the  book  of  the  la 
so  mysterionftly  found  in  tlie  roign  of  Josinh,and  of  theprovisi 
of  which  both  he  and  the  people  had  been  entirely  ignorant  ( 
Kings,  xAii,  xxiii).  The  marriage  law  seems  to  Imve  been  dru 
up  for  a  people  just  adopting  a  system  of  female  descents. 
is  shown  by  the  fact  that  the  only  aunt  by  marriagi^  that  a  mi 
might  not  marry  was  hiH  father's  brother's  wife;  he  might  ma: 
his  mother's  brother's  wife,  or  bis  wife's  father's  sister.  It  is  ol 
shown  in  the  particular  streKS  laid  upon  the  prohibition  of  xa. 
riage  with  a  father's  daughter.  This  is  forbidden  in  verse  9,  aui 
again,  with  more  detail,  in  verse  II.  Such  a  marriage  would  be 
perfectly  lawful  under  a  system  of  female  descents,  and  tlkat  of 
Amnon  with  Tamar  would  have  been  one  of  this  class.  Froin 
Ezekiel,  xxii,  11,  it  would  appear  that  such  marriages  conlinu 
to  be  common  among  the  Israelites  up  to  thfi  time  uf  the  orerthro' 
of  Jerusalem.  If  the  Levitical  law  is  not  mi8place<l,  how  com 
it  that,  in  spite  of  the  particular  manner  in  which  such  marri 
are  forbidden,  David  would  not  have  withheld  Tunmr  from 
non  ? 

There  are,  besides,  other  reasons  for  supp^raing  that  if 
books  of  the  Old  Testament  were  arranged  in  onlor  of  public 
tion,  Leviticus  ought  to  be  placed  toward  the  end  of  Kings.    B< 
the  Levitic^il  law  only  priests  and  Levites  wei-e  to  offer  tfacri& 
and  *'  inquire  oE  the  L#ord,"  yet  Samuel,  who  was  neither,  did  both, 
Eus  did  Saul,  and  David,  and  many  others,  among  them  Joahna,  k 
Beth-shemite  (see  I  Samuel,  vi,  14,15:  xiii,  9;  xiv,  37;  acxiii,  2, 
II  Samuel,  ii,l;  v,  Irt,  33;  vi,  IS).    The  Levitical  law  also  c 
domned  those  who  sacrificed  in  *'  high  places,"  or  away  from  lh» 
sanctuary,  where  the  ark  was  present;  yet  Samuel  (1  SamuiO,  i 
13)  went  up  to  a  "  high  place"  to  sanctify  the  eacrifico,  and  aft 
ward  disposed  of  that  portion  which,  according  to  Leviticaa,  rii 
31-31,  belonged  to  the  priest;  and  David  is  made  lo say  {I  Chroni 
clos,  xiii,  13), "  Let  us  bring  again  the  ark  of  our  Ood  to  us,  for 
inquired  not  at  it  in  the  days  of  Saul.'^    All  these  nets  and  omi^ 
siona  wero  violations  of  stringent  laws,  yet  no  oneseemit  ''"-  ^' 
been  aware  that  they  were  doing  wrong,  and  the  only  i: 
to  be  drawn  is  that  the  lawsditi  not  then  exist.    T!i 
support  from  the  fact  that  we  read  in  i  Kings,  \  l   ,    , 
Solomoa  brought  the  ark  to  the  temple  there  was  uotUinc 
but  the  two  table-*  of  stori".  tlxm^^h  tli- 
fchie  biiok  of  llie  law  was  U*  \m?  kept  0  ' 
that  we  hear  nothing  of  any  book  of  tJio  law  till  ]  i 
priest,  alleged  tliat  ho  found  one  during  the  reign  ui  J  uikiaL. 


•,•, 
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^^^  Moreover,  when  we  look   into  the  marriages  montionod  in 

^^J^sbua,  Jud^t^s,  Samuel,  and  Kin^s,  we  find  that  tUuy  exhibit  the 

HHfake  |>eculiarity  as  do  those  mentioned  in  Genesis.    They  could 

ajl  take  phwo  if  the  Israelites  were  exngamous,  and  had  descent 

»m  th«  foraale  Iiu«,  while  many  could  not  possibly  t-ake  place  if 
they  were  exogamous»  and  had  descent  in  the  male  line.  It  is 
needless  to  multiply  examples,  and  the  two  following  will  be 
sufficient.  (Joshuu,  xv,  17:)  Uthniel,  son  of  Kenaz,  the  brother 
of  Caleb,  married  Caleb's  daughter.  (II  Chronicles,  xi,  18:)  Reho- 
^m  boam,son  of  Solomon,  (1)  Mahalath^his  first  cousin  on  the  father's 
Veide;  ('3)  Abihail.hiM  fatliur's  first  cousin;  and  (3)  Maachali,  his 
first  cousin  on  the  father's  side.    Thei-e  may  l>e  some  doubt  about 

klht)  laet  wife.    In  II  Chronicles,  xi,  20,  and  I  Kings,  xv,  2,  she  is 
vallod  tlie  daughter  of  Absalom ;  but  in  II  Chronicles,  xiii,  2,  she 
ia  cnllfd  the  daughter  of  Uriel  of  Gibcah, 
,  It  may  be  objected  that  tlLe  Israelites  could  not  have  been  ex- 

ogamouB  hecAuso  they  were  endogamous ;  but  the  fact  is  that  they 
were  not  endogamous  till  after  the  Babylonian  captivity,  and  were 
not  eudogamous  in  tbe  true  sense  even  then.    Endogamy  is  that 
law  which  allows  marriage  only  between  persons  who  are  recog- 
iiiue*!  as  being  of  the  same  blood  ;  and  though,  af tor  the  captivity, 
hhe  Israelite's  made  a  law  against  marrying  foreigners  (Ezra,  x; 
ehemiah,  x,  xiii ;  I  Ksdras,  ix),  yot  at  the  same  time  they  ob- 
ved  the  Lovitical  law  forbidding  marriage  within  certain  de- 
is  of  conHapguinity.    Th<'y  had  thus  an  endogamy  uf  nation- 
lity,  coupled  with  exogamy  within  the  nation. 

But  even  this  external  endogamy,  so  to  speak,  did  not  exist 

jefore  the  captivity,  for  the  evidence   that  the   Israelites  did 

nrry  foreigners   is  overwhelming.     There  was  marriage  with 

oreign  women  taken  in  war,  and  rules  governing  the  procedure 

n  Bueh  cases.    Then  of  individual  examples  we  have  the  foUow- 

g:  Abraham  took  Hagar,  an  Egyptian,  and  Keturah,  an  Arab 

ea\s,  xvi,  3,  and  xxx,  1).    Esau  married  a  Hittite  and  a  Hivite 

lesis,  xxxvi,  2).    Judah  married  Shuah,  a  Canaanitish  woman 

xxxviii,  "J).      Joseph   married   Asenath,  an   Egyptian 

,  xU,  45) ;  and  Moses,  Zippoi-ah,  an  Ethiopian  (Exodus,  ii, 

1,  anrl  Xumbers,  xii,  1).    Simeon  married  a  Canaanitish  woman 

(Exodus,  vi,  15). 

The  first  limitation  of  marriage  with  foreigners  is  found  in 

Deuteronomy,  vii,  1-3,  where  the  Israelites  are  forbidden  to  inter- 

arry  with  seven  nations— the  Hittites,  Girgashites,  Amorites, 

'anaanites,  Perizzites,  Hivites,  and  Jebusites,    But  the  Israelites 

id  not  obey  this  prohibition  *  (J  udgcs,  iii,  ^^,  and  I  Kings,  xi,  JJ),  and 

^  W*>  ■uirjtow>  lirrt*,  for  ilic  Mke  of  u-gtunrail,  Uifti  the  protiibjikin  ciuied  ot  tbls  lime, 
1  ibfnftragwMl  KMOM  for  belieraig  that  DeuMnooiaf  wu  re^ll;  irrittca  b;  Joretauh, 
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marriages  with  the  womon  of  other  nations  nnttimlly  contlno 
Thus,    Boaz   nmrrifd  Ruth,  a  Mouhitt'ss;   Diivid.  tin?  dnugfat 
of  the  King  of  Geshur  (II  Samuel^  iii,  4),  and  Snlomoti  marrifl 
a  nximber  of  forcijfn  women  (I  Ktngfl,  xi,  1).    We  exjtially  6i 
casus  of  Israelite  women  having  married  foreign  men.     (n 
viticus,  xxiv,  10,  we  read  of  a  woman  of  Israel  who  had  a  son 
an  Egyx)tian.      Abigail,  David's  sister,  married   an   Ishmaotil 
(I  Chronicles,  ii,  U) ;  and  the  daughter  of  Sheshan  married 
Egyptian  (I  Chronicles,  ii,  :i4,  35).     In  Judges,  sii,  8.  0,  wo 
that  Ibzan  had  thirty  sons  and  thirty  daughters.    He  sent 
latter  abroad,  and  took  in  thirty  women  from  abroad  for  hi», 
sons.     All  these  examples  show  conclusively  that   the  Israelit 
married  foreigners,  and   that  therefore  they  were  not  eui 
mons. 

When  a  nation  mlopts  an  endogamy  of  nationaiity,  it 
invariably  be  ascribed  to  one  of  two  causes :  either  the  nation 
or  considers  itself  to  be,  superior  to  its  neighbors,  and,  havii 
become  dominant  in  war,  refuses  to  intermaiTy  with  thotte 
considers  inferior;  or  the  surrounding  nations  consider  thei 
selves  superior,  and  refuse  to  intermarry  with  a  people  who 
they  regard  as  inferior.  In  the  one  case  the  endogamy  is  vnlui 
tary,  in  the  other  it  la  involuntary.  Now  the  first  could  not  liare 
been  tlie  case  with  the  Israelites;  they  were  not  dominant  in  wv, 
and  if  they  considered  themselves  superior  to  their  neighlors 
they  did  not  carry  their  exclusivenesB  so  far  afi  to  dec-line  t** 
murry  their  women.  But  during  the  captivity  it  ia  ex' 
probable  that,  aa  a  conqiiered  people,  they  were  despised  : 
conquerors,  sud  compelled,  to  a  great  extent,  to  marry  Amoi^ 
themselves.  In  Tobit,  iv.  1-^,  la,  we  find  a  father  r;:^ 
sou,  "Despise  not  in  thy  heart  thy  brethren,  the  sons  ui- 
of  thy  people,  in  not  taking  a  wife  of  them" — a  6p«och  whio 
Boems  to  n<'knowlpdge  that  the  Iftraelites  were  despised, 
number  of  those  who  married  foreign  women,  as  given  in  Exr 
X,  is  exceedingly  small  out  of  a  body  of  4:^,300  males  (Ezra,  tj 
64) ;  and  it  is  most  probable  that  a  national  endo::: 
upon  the  Israelites  during  the  captivity.  Then,  ; 
priests  took  advantage  of  the  opportunity,  and  ondenvorud 
make  it  a  national  characteristic,  alleging  for  this  r'-i 
ii  ^V1iS  nn  old  law,  and  that  all  tlie  misfortunes  of  tl)<  ma 

to  be  attributed  to  its  violation  in  times  past. 

From  this  nei»8sary  digression  we  return  now  to  t>T- ■ 

lion  of  the  evidence  of  female  desconta.    Another  i 

T;  om  is  the  strong  affeiHion  1 

111    i       ,  IS  compared  with  that  botwi    ..   -  . 

man ;  for,  if  descent  wore  in  the  uiub*  line, ' 

from  the  common  father  ought  to  have  had  ihi^  grudWr  wo; 
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t  is  Simoon  and  Lovi,  ulcrino  brothers  of  Dinah,  who  revenge 
e  affront  oflEered  her,  and  when  reproved  by  Jacob  they  eay. 
Should  he  deal  with  our  sister  as  with  a  harlot?"    The  other 
ns  of  Jacob  took  no  part  in  the  act  of  treachery  (Ofnosis,  xxix, 
-1,  34;  XXI,  21 ;  xxxiv,  ^5,  31),    Notice,  too,  the  love  whicli  Joueph 
afi  for  Benjamin,  "his  mother's  son"  (Genesis,  xliii,  29,  30),  and 
liow  cold  by  comparison  is  his  regard  for  his  hroth<M*9-german, 
The  rape  of  Taumr  is  reven^'ed  by  hur  utt^rine  brother  Absalom, 
■who  causes  Amnon  to  be  murdered  (II  Samuel,  xiii,  3«).    It  is 
t^resting  to  note  the  language  used  in  this  case  (II  Samuel, 
iii,  1) :  "  And  it  cjimo  to  \v^ss  after  this  that  Absalom,  the  son  of 
avid,  had  a  fair  sister,  whose  name  was  Tamar;  and  Amnon,  the 
&m  of  David,  loved  her";  and  (verse  4),  "And  Amnon  said  unto 
him,  I  lovo  Tamar,  my  brother  Absalom's  sister."    The  relation- 
ship K*twfHjn  Tamar  and  Absalom  is  evidently  rcgai-ded  as  some- 
ing  very  different  from  that  between  her  and  Amnon.    Indeed, 
our  view,  Tamar  and  Amnon  wore  not  regarded  as  related  at 
all.     In  versus  2,  5,  ti,  etc.,  Tamnr  is  spoken  of  as  Amnon's  sister; 
but  then  it  must  be  i-emembered  that  the  term  sister  was  used  in 
very  comprehensive  sonso.  and  included  female  cousin,  and  in 
VKit  women  generally  of  about  the  Juinie  age  as  tlie  speaker.    In 
iVbit,  v,  20;  vii,  10;  and  xviii,  U,  are  examples  of  a  husband  ad- 
re^iug  his  wife  as  sister. 

Another  indication  is  found  in  the  numerous  cases  in  which 
en  are  descrilxxi  as  the  sons  of  their  mothers,  as  if  the  maternal 
e«cont  were  of  more  moment  than  the  paternal.  Betliuel  is  de- 
ribcd  as  "  son  of  Melcah,  the  wife  of  Nahor,  Abraham's  brother  " 
|(jenertig,  xsiv,  15),  Joab  is  generally  styled  "  the  son  of  Zeruiah  " 
that  is,  after  his  mother  (II  Samuel,  xxiii,  18;  I  Kings,  i,  7: 
Chronicles,  xxvi,  'i^).  Abishai,  Joab's  bi*(»ther,  is  also  called  tlio 
n  of  Zeruiah  (11  Samuel,  xiv,  '^*1 ;  xviii,  2).  David  calls  them 
th  "  ye  sons  of  Zeruiah  "  <  II  Samuel,  xix,  Ti). 
Much  more  important,  however,  than  these,  are  the  cases  in 
which  the  son  is  clearly  regarded  as  being  of  the  kin  and  nation 
the  mother  rather  than  of  the  father.  Abimolcch  was  son  of 
ideon  by  a  Shechemito  woman,  and,  if  descent  were  in  the  male 
e,  he  could  not  have  been  considered  a  Shechemite;  but  the 
ory,  as  narrated  in  Judges,  ix,  shows  clearly  that  he  was  con- 
dere«l  one.  His  mother's  brethren  say,  *'  He  is  our  brother,"  and 
pport  his  o^u.te.  Amiisa  was  the  son  of  Abigail,  David's  sister, 
*  '  r  the  Ishmneiite  (I  Chronicles,  ii,  17).  If  descent  were  in 
-  lino,  Amasa  would  have  been  reckoned  an  I&hmaelite, 
d  nut  onu  of  the  Beni-Israel  ut  all.  But  what  are  the  facts  ? 
;id  sends  to  him.  sayuitj,  "Art  thou  not  of  my  bone,  and  my 
?"  and  makes  him  i-uptain  over  the  host  of  Judah,  his  moth- 
■*H  txibt?.    Again,  Sheshan  gave  his  daughter  in  marriage  to  hie 
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servant  Jarha,  an  Egyptian,  and  the  offspring  of  this  union  wc 
rea:urded  ivs  Israplites  (I  Chronicles,  ii,  34,3/i) — lliat  is  to  say,  th« 
tnicml  descunt  and  nationality  through  tlie  mother.     Hore,  the 
we  have  three  cases,  one  in  which  the  male  parent  is  an  Israelii 
and  two  in  which  the  female  parent  is.    In  the  former  caae  tl 
>u  is  not  considured  an  Lsraolito,  and  in  tho  two  latt*?r  ho  ia 
aat  is,  in  oach  case  he  is  regarded  aa  bt'louging  t<i  the  liatiii 
of  his  mother.    In  this  connection  it  is  curious  to  note  that : 
the  list  of  the  kings  of  Ed om  given  in  Genesis,  xxxvi,  31-39,  i 
king  is  the  son  of  his  preduct^ssor;  and  in  vorKe  39  we  havej 
clear  case  uf  descent  being  ti*aced  through  females:  "  His  wiffl 
name  was  Mohetabel,  tho  daughter  of  Hatred,  the  danghter 
Mezahab." 

All  these  examples  are  found  prior  to  the  Babylonian  capti^ 
ity,  after  which  the  custom  was  changed.  In  Ezra,  ii,  CI, 
Nelitmiiali,  vii,  G3,  wo  read  that  the  children  of  a  diuightor  of 
zillai,  the  Gileadite,  were  called  after  her  family  name,  and  wo^ 
rockouod  as  not  of  Israel,  bocause  "they  could  not  show  th<j 
father's  honsp,  and  their  seed,  whether  they  were  of  Israel"  (] 
ii,  59).*  Before  the  captivity  Amasa,  the  son  of  an  Isra 
woman  by  an  Ishmaolite,  and  Attai,  the  son  of  an  Israe 
woman  by  an  Kgyptian  (I  Chronicles,  ii,  35),  were  rpckoned  as  i 
Israel,  the  maternal  descent  was  sufiicient;  but  after  tho  cuf 
tivity  it  was  considered  necessary  to  show  **  the  father's  hoc 
This  seems  to  indicate  that  the  change  from  a  system  of  des 
through  females  to  one  throngh  males,  which  had  no  dont 
been  gradually  taking  plu<;e  for  some  generations,  was  fv 
accomplished  by  the  time  that  the  two  tribes  returned  fr 
Babylon. 

A  point  not  to  be  overlooked  is  the  inferior  position  held 
women  in  post-captivity  times.    When  kinship  is  traced  throe 
females,  the  position  of  women  is  necessarily  high,  for  they  i 
the  heads  of  families;   but  when  they  lose  the  latter  positiQ 
through  a  change  in  the  system  of  descents,  they  are  commoall 
reduced  to  a  con<lition  moro  or  less  servile.    Now  we  hare  i 
cases  of   women    holding  high   positions  before  the  ca,\ 
uotubly  Miriam,  Debonih,  and  Huldah.    The  first  is  menfi 
in  Micah,  vi,  4,  as  the  equal  of  Moses  and  Aaron :  "  For  I  br 
thoc  out  of  tho  land  of  Egypt,  .  .  .  and  I  seat  beforo  thee  Mo 
Aaron,  and  Miriam."    In  Kxodus,  iv,  20,  she  is  styled  a  propho 
ess,  and  in  Kumbers,  xii,  3,  she  and  Aaron  rebel  against  the  le 
ership  of  Moses.    She  was  evidently  a  person  of  nuthority.  And  i 
was  Deborah  the  prophetess,  for  she  judged  Israel  (Ji 

*  la  1  &ilnM.  r.  8«,  ihti  family  b  ooIM  **  ihe  bom  of  Addui^  wliv  hmtM  Aafta,  • 
ol  Uk  dngbtam  o(  Boneloi,  bdiI  ww  iimbimI  after  hU  nuob." 
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Ulab,  a  prophetess,  is  mentioned  in  II  Kings,  xxii,  \\,  and  II 
l-hronicles,  xxxiv,  13,  as  being  consulted  by  the  high  priest  and 
Hhera.    After  the  captivity  we  do  not  find  women  holding  any 
'sacli  [positions. 

We  may  now  claim  to  have  shown  tliat  the  Israelites  passed 
through  our  fifth  phase,  and  had  a  system  of  descent  through 
mothers  before  they  had  one  throuj^h  fathere.     We  have  shown 
that  they  had  marriage  by  capture,  and  marriage  in  the  form  of 
capture,  from  which  we  must  believe  them  to  have  been  exoga- 
moas.    They  were  certainly  not  endogamous,  for  they  married  fov- 
ei^ers.    If  tliey  were  exogamous,  they  could  not  have  married 
in  the  recognize<l  blood-stock,  and  we  can  not  find  that  they  mar- 
ried into  the  maternal  blood,  though  there  is  abundant  evidence 
that  they  married  into  the  paternal  blood.    Wo  find  a  much 
Hfftronger  tie  between  brothers  and  sisters  uterine  than   between 
Bbrothers  and  sisters  german ;  some  cases  in  which  men  are  styled 
^hhe  sons  of  their  mothers,  and  others  in  which  kinship  and  na- 
'^tionalily  are  distinctly  traced  through  the  mother  exclusively. 
^It  is  ouly  after  the  captivity  that  it  is  necessary  to  show  the  pa- 
^bemal  descent.    The  system  of  kinship  through  females  being  the 
^PSimplest,  is  naturally  the  first  that  is  established  ;  for  kinship  da- 
V  peuds  upon  a  perception  of  the  unity  of  blood,  and  the  most  ohvi- 
oufi  and  unmistakable  case  is  that  between  mother  and  child. 
Once  established,  it  lingers  on,  through  custom,  oven  after  the  tie 
_  between  fath4!r  and  child  has  been  recognized ;  and  in  the  case  of 
the  Israelites  it  appears  to  have  lasted  till  about  the  days  of 
)avid,  at  which  time  they  appear  to  have  been  in  a  state  of  traa- 
fcition,*  as  the  Polynesians  are  now;  and,  finally,  after  contact 
rith  the  Babylonians  and  Greeks,  they  effected  a  change  to  de- 
ant  in  the  male  line. 

The  Hebrew  books  are  stated  to  have  been  restored  by  Esdrae, 
when  they  had  been  destroyed  by  the  Chaldeans  (II  Eadras,  xiv, 
^^1,  47),  and,  according  to  Eusebius,  it  is  solely  to  his  recollection 
^bhat  wo  are  indebted  for  the  books  of  the  Old  Testament.  Now, 
V^at  that  time  it  was  necessary  for  a  man  who  claimed  to  be  of 
B  Israel  to  show  his  father's  house;  Esdras  was  one  of  those  who 
mode  thijit  a  sine  qua  non.    The  change  to  this  system  ha<l,  as  we 

*  The  ftonnal  wmtw  9tima  to  be  tbnt  the  foniAte  9}-Ht(»ii  of  desceats  is  dinnged  for  one 
sndar  whicb  rdAilonshlpa  uc  traced  on  both  ftiilen  of  tbo  house,  and  thU  In  urn  U  re- 
pbovrf  \>j  00c  tbrougli  iQiilci.  lu  Uie  relgD  of  Uvvid,  reluliuiiiibip  «u  certainl;  traced  on 
both  tidfla,  for  wo  rmd  ui  II  Satniiel,  \\\,  llint  wlicn  it  mw*  ('(mitiilered  neotiRUirj  to  ncrifioe 
oomlier  of  membvr*  uf  Soal's  fuoil;  b  unlcT  In  sUiy  u  fiuuine,  tbe  persooA  nelected  wer« 
n  *riFr»  nf  t^id  nnd  five  gnndjKnu.  Tbe  latter  were  the  mtu>  of  Ucrnb,  daughter  of 
'  UiP  Sf^bobilblte.  Tbe  samGce  nf  tlie  f>oi)8  of  FauI  «bawsthit 
'lier  to  BOD,  Mid  U»t  of  MenUiV  chUdtrn,  tb«t  it  was  sbo  traced 
iDollier  to  MO. 
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»ve  said,  been  probably  gradually  taking  pla<!e  for  some  gcno 
tions,  and  what  is  cortatn  U  thai  tbe  system,  of  female  d 
had  boon  left  so  far  behind,  that  the  compiler  or  "•  rs  of  I 

books  bud  not  the  l&iiAt  nusjiicion  thut  it  had  &S'  <-d. 

they  had  do  knowledge  of  it  is  shown  by  the  trouble  they  took  to 
connect  thomHtdres  in  the  male  line  with  the  tra-l""  '  i>atri- 
archs  by  lony  li>its  of  names  of  men.    Tliey  fillftl  u[-  ,  -;  U'- 

tween  persons  mentioned  In  tlie  traditiona  by  lists  of'  naincfl  of 
fathers  and  sons,  as  in  Genesis,  xi.  between  Sbem  and  Terab;  ami 
tliat  the  indications  of  female  descents  we  have  noted  were  pr<*- 
Hervod,  was  doubtless  duo  to  the  superstitious  regard  they  had  fur 
the  actual  words  of  the  oral  traditions,  and  to  the  fact  that  the 
compilers  had  not  the  slightest  conception  of  the  inferences  to  be 
(irawni  from  them.  It  is  inconceivable  that,after  having  invented 
pedigrees  to  connect  themselves  in  the  male  line  with  the  tradi* 
tional  patriarchs,  they  should  knowingly  have  left  evidence  IhaJ 
affords  a  prima  faHe  proof  that  descent  was  formerly  in  th6 
female  line,  and  the  pedigrees  consequently  fictitious. 

Theee  pedigrees  were  no  doubt  introduced  in  support  of 
endogamy  of   nuiionality,  which  tbe  prif'sts  enfori 
captivity.    They  were  designed  to  prove  that  the  I^: 
a  chosen  people,  descended  from  Abraham,  Isaac,  and  Jacob,  ai 
so  all  of  onf?  blood;  but  they  were  drawn  up  with       '  "' 
that  it  is  easy  to  prove  from  the  books  themyclves  tl 
inventions  of  a  later  date.    For  example,  we  read  in  Kxodos, 
3,  that  the  national  god,  Jabveh,  or  Jah,  only  revealed  his 
shortly  before  tho  exodus,  and  expressly  stated  that  his  name 
not  known  to  the   patriarchs;    yet  in  Genesis,  xlvi,  auioug 
numlxir  of  names  compounded  of  the  names  of  "heathen  "  g< 
wo  fin<l  some  compounded  of  Jah.    Reuben  (verse  W)  has  a 
uamed   Carmi   (Jah  makes  fruitful).    Gad   (verse  Ul),    himdRli 
named  after  the  Phoonician  goddess  of  good  fortune,  has 
Aroli  (Jah  is  powerful).    Asher  (veree  17),  nametl  after  tho 
ian  god,  has  a  son  Beriab  (Juh  is  vigorous,  or  Jah  i»  my  xn; 
Now,  either  theae  names  must  have  been  put  into  the  text  sot 
qnont  to  the  revelation  of  tho  name  to  Moses,  or  else  the  atory 
that  revelation  is  aporrypIiaL 

In  regard  to  these  pedigrees,  the  ancient  Greeks  furnish 
exactly  parallel  example.    They,  like  the  Israelites,  bmd  itrri' 
at  a  system  of  kin.ship  through  males,  and  1     ' 
selves   by  long   lists  of  names  of  fathers    \-     ■ 
heroes  and  gods.    They  had  so  completely  forgolien  ttia' 
hftd  ever  had  any  other  system   of  descents,  ''-'    " 
speaking  of  the  Lycians,  «aid  iliat  they  differed  ; 
iiivtioQ  in  the  world  in  tracing  de^c&ut  tlirough  i 
traditiona  of  tho  Greeks,  like  those  of  the  Ixru.*....-,  .. 
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idications  of  the  earlier  eystem,  which  tlioso  who  reduced  the 

iitions  to  writing  suffered  to  remain  in  ignorance  of  their  real 

ling;  nndj  as  Mr.  McLonnanj  who  collectod  those  indications, 

has  shown,*  there  can  be  no  reasonable  doubt  but  that  the  Greeks 

^^ad  a  syetem  of  descents  through  mothers  before  they  had  ono 

^Bhrough  fathers. 

^T~N  a  j>aper,  bearing  the  title  of  A  Plea  for  the  Early  Extirpation 

^-L  of  Tumora,  Dr.  Gouley  makes  a  succinct  argument,  based 
cpon  long  experience,  iu  favor  of  removing  morbid  growths  from  ^H 
the  humau  economy  in  a  very  early  stage  of  their  development.  ^^ 
"VSTiBt  follows  is  therefrom  abstracted,  with  the  object  of  present- 
ing to  the  gonei'al  reader  the  main  points  discussed,  and  of  cull- 
ing his  attention  to  the  importance  of  the  subject,  in  consideration 
[>f  tiie  fact  that  more  than  two  thousand  persons  die  annually 
from  tl'  "  ■  -  of  cancerous  tumors  in  the  State  of  New  York, 
land  in  ;<  .  ,.j  same  proportion  in  other  States  and  countries. 

Uow  this  percentage  of  mortality  may  be  lessened  is  suggested 
in  the  course  of  the  discussion. 
M  Thu  pajwr  begins  with  the  question,  At  what  period  of  the  de- 
Hrelopment  of  a  tumor  is  its  extirpation  justifiable  ?  The  answers 
^|to  this  question,  for  a  long  time,  have  been  divided  between  early 
[Vand  late  surgical  intervention  and  non-intervention.  Some  sur- 
gHonij,  at  home  and  abroad,  have  favored  and  do  now  favor  early 

I  extirpation  even  in  the  case  of  benign  tumora,  but  many  advise 
Don- interference  so  long  as  tumors  are  small,  painless,  stationary, 
or  of  kIow  growth. 
If  it  were  generally  known  among  intelligent  people  that  great 
nambers  of  innocent  tumors  sooner  or  later  become  malignant, 
id  that  malignant  tumors  often  simulate  benign  tumors  and 
emain  quiescent  for  a  great  while,  the  sufferers  would  unhesitat- 
ingly consent  to  the  removal  of  these  morbid  growths  in  their  in- 
'    It;  before  the  possible  advent  of  serious  mischiefs,  or 
lire  might  be  efTected  by  minor  operations  which  would 
[leaTe  the  smallest  scars,  especially  in  such  parts  as  the  face,  neck, 
'arms,  or  hands. 

In  tho  discussion  of  the  initial  question  the  following  points 


*  BtwDc*  in  Ancieiil  HUtorv. 

t  The  arigfaul  piper  appeared  in  ibc  \ew  York  HetUc&l  Journal,  Norember  SA,  1& 
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are  consUli-red:  1,  Tlie  relative  frequency  of  maligriijint  an*' 
nign  tumors:  2,  the  liability  of  the  trftiiaformatioii  of  houigru  inf 
malignant  tumors;  3,  the  iiupropriety  of  delaying  operative  in- 
terference; anrl  4,  the  advantages  of  early  operations, 

1.  The  testimony  of  carefnl  observors  tends  tti  show  that  t| 
malignant  tumors  exceed  the  benign  in  frequency,  and  also  \hi 
many  malignant  tumors  remaiu  Btatiouary  and  seemingly 
less  for  one,  two^  sir,  eight  years,  and  even  for  longer  pent 
then  increase  rapidly,  and  soon  contaminate  the  system.    (Th« 
follow  technical  and  statistical  considerations  in  subs  tan  tiatiij 
of  these  projiositions.)     Twenty-four  per  cent  of  all  cancer 
tumors  affect  the  breast..    Benign  tumors  of  the  breast,  are  mo 
frequent  before  the  age  of  forty,  and  caiiceruus  tumors  of 
breast  are  most  frequent  after  the  age  of  forty.    Cancerous  tuine 
ai-e  very  much  more  frequent  in  the  female  than  in  the  i 
The  discrimination  of  malignant  and  benign  tumors  at 
side  is  often  so  dilficult  that  surgeons  are  justified  in  advising  ifl 
mediate  extirpation  and  in  relying  upon  the  microscope  to  instu 
the  diagnosis  and  establish  the  proguosis. 

2.  The  liability  to  the  transformation  of  benign  into  malignant 
tumors  has  long  been  recognized,  but  the  histological  deinonstra- 
tiou  of  the  phenomenon  is  mo<lern.  It  has  happened  that  som^» 
tumors  have  been  excised  during  their  transition  from  the  b- 

to  the  malignant  type,  and  that  this  motamorphic  process  L,..- 
been  verifieil  by  careful  microscopical  examination  of  differenl 
parts  of  the  growths.  But  so  far  it  has  not  been  pr)SBible  to 
tormme  the  precise  time  of  the  beginning  of  the  transfonnatifl 
Warts,  moles,  and  other  benign  growths  upon  the  face  or 
have  been  observed  to  undergo  cancerous  metiimorphosifl 
years  after  their  appearance.  Fibrous  and  fatly  tumors  »ro  ofli 
transformed  into  malignant  tumors.  So  long  as  a  tumor  ret 
a  comparatively  high  degree  of  organization  it  reir.  ' 
but  when  its  constituent  tissues  are  disturbed,  then- 
an  accession  of  tissues  of  a  low  grade  of  organization  and 
tumor  becomes  malignant ;  the  lower  the  organization  the  groat 
the  malignity. 

3.  In  stating  the  reasons  why  ho  believes  it  improper  and  ob- 
wisB  to  delay  operative  measures  for  the  euro  of  lumara. 
author  discusses  the  methods  of  general  and  local  Imatment 
ployed.    He  considers  some  of  them  delusive,  and  ot 
harmful,  particularly  the  escharotics,  which  ho  thin^^  z., 
condemned.    The  anciently  promulgated  precept,  that  ho  k 
a  tumor  is  causing  no  apparent  mischief  and  sho- 
to  increase  in  size  it  should  not  bo  disturbed,  is 
matiy  iis  conservative,  nod  commonly  followed  I' 

lagemeut  of  tumora.    In  accordance  with  tbo  Ught  UirowFI 
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[upon  the  natural  history  of  tnmors,  it  is  proper  to  inquire  if 

precept  can  be  regarded  as   truly  conservative.    The  well- 

cnown  fact  that  any  solid  benign  growth   is  liable  to  become 

malignant  should  bo  sufficient  to  induce  surgeons  to  condemn  the 

arbitrary  expectancy  which  is  so  generally  counseled  and  which 

so  surely  leads  to  disaster.    Even  if  a  particular  tumor  increases 

without  showing  signs  of  malignity,  there  can  be  no  advantage 

,in  waitiiig  until  it  ishall  have  attained  a  great  size,  as  the  larger 

the  tumor  the  more  formidable  the  operation  for  its  removal. 

le  advice  that  a  morbid  growth  should  not  be  removed  because 

ft  is  stationary  and  causes  no  inconvenience  does  not  seem  to  be 

founded  on  sound  principles.   Because  It  does  not  produce  present 

iconvenience  gives  no  surety  that  it  will  not  sooner  or  later  cause 

the  greatest  distrens,  if  only  froni  its  increase  in  size  or  its  inter- 

ferenoe  with  a  vital  function ;  but  the  liability  to  malignant  trans- 

^forraaticm  is  what  is  most  to  be  dreaded.    Therefore,  as  a  general 

rule,  it  may  bo  considered  unwise  to  allow  any  accessible  tumor 

1 60  increase  in  size  as  to  be  damaging  to  the  individual,  or,  if  it 

tionary,  to  wait  until  it  is  metamorphosed  before  proposing 

Btion  for  ite  cure.   The  true  spirit  of  conservatism  is  mani- 

fpstod  by  advising  the  removal  of  a  morbid  growth  when  it  is  be- 
>ign,  when  it  is  .stationary,  when  it  is  small,  when  the  operation 
for  ita  eradication  is  trifling  in  comparison  with  what  it  must  b^ 
P^when  the  tumor  has  attained  a  groat  size,  or  when  the  neighbor- 
Ling  lymph-glands  are  implicated.    The  modern  improvements  in 
iducing  anaesthesia,  simplifying  surgical  processes,  and  insuring 
pticism  of  wounds  render  oporationy  safe  as  compared  to  those 
former  times,  so  that  no  serious  harm  need  now  be  a]>prehended 
3in  the  extirpation  of  most  tumors.    31orbid  excrescences  of  all 
oing  worse  than  useless  to  the  human  economy^  should  be 
like  foreign  invaders,  and  removed  before  they  become 
mischievous. 

4.  There  can  be  no  reasonable  doubt  of  the  advantage  of  excis- 
Qg  ft  small  tumor  believed  to  be  malignant,  even  if  this  be  owing 
|>nly  to  tlie  ease  with  which  the  operation  c^n  be  executed,  or  to 
^liG  slight  degree  of  violence  inflicted  upon  the  parts  as  contrasted 
rith  the  magnitude  of  the  procedure  needed  for  the  ablation  of  a 
growth  which  has  attained  great  dimensions  or  which  has  infected 
I  adjacent  lymph-glands. 

For  a  long  time  there  has  been  a  prevailing  belief  that  oxtir- 
&tion  of  a  quiescent  malignant  tumor  only  serves  to  stimulate 
tie  extension  of  tlie  disease.  But  this  belief  does  not  appear  to 
are  been  founded  upon  trustworthy  clinical  observations  or 
laical  data.  It  is  und'-'ubtedly  true  that  any  incomplete 
^  <q>eration  upon  a  malignant  tumor,  or  its  partial  cautori- 
ition  with  silver  uitrat«  or  arsenic,  only  servos  to  stimulato  its 
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extenflion ;  but  complete  extirpation  witli  the  knife^  including 
adjacent  conucctiro  tissue  and  lymphatics,  leaves  beliind  no  i 
oase  to  be  extended.    Kectirrcnce  of  the  disease  in  this  case  woul 
take  place  after  cicatrization  of  the  wound,  and  w<:»uld  Ijo  by  nt 
cell  proliferation  and  not   by   extension.     External   caucoro^ 
tumors  have  been  excised,  and  in  the  oours©  of  a  few  weelM  tl 
patients  have  die*!  of  internal  cancer;  but  in  such  cases,  if  the  ui-_ 
ternal  had  not  antedated  the  external  disease,  the  metastatic  pr 
cess  had  surely  be^on  before  the  operation,  and  would  scarce 
have  occurred  had  the  tumor  been  excised  fivo  or  six  montli 
before. 

Since  it  appears  from  analysis  of  the  observations  of  surgeon 
of  long^  and  vast  experience  that  a  large  proportion   of  bet 
tumors   in   time  becume   malig^naut,  and   that  most    mali| 
tumors  have  a  stage  of  benignity,  there  should  be  no  hesilatl 
advising  the  cxtirjMition  of  these  tumors  as  soon  as  disco\ 
and  this  advice  may  be  regarded  as  the  very  essence  of  consorv^" 
tism  and  of  prophylaxis.    From  a  purely  jesthotic  point  of  vieifl 
it  is  of  no  little  consequence  to  nuninuze  scars  resulting  from  W 
excision  of  tnmora  of  the  face,  neck,  arms,  or  handp.  ^^ar^ 

those  occurring  in  the  gentler  sex,  and  this  can  l>i-  ( (ron 

plished  by  the  timely  removal  of  such  morbid  growths  as  Ata 
likely  to  increivse  t<i  the  extent  of  greatly  disfigiirin>:  i'         *  ,* 
It  aho^ild,  however,  bo  noted  that  almoyt  any  scar  i- 
an  ugly  tumor. 

The  n»vi  that  appear  upon  the  faces  of  infant?  ''        ■^ 
nign,  often  grow  so  rapidly  as  to  constitute  serious  di  ac 

and  to  require  optifrations  which  leave  extensive  scars.    If  befoq 
these  little  vascular  tumors  cover  a  space  of  more  than  two 
three  millimetres  they  are  promptly  destroyed  with  the  thermo' 
cautery,  the  ensuing  scar  is  likely  to  be  almost   'w  ribla 

The  operation  is  completed  in  a  few  seconds,  and  the  j. 
slight 

Tlio  greatest  mischief  arises  from  tomporization  in  tho  case  i 
small  epithelial  gi-owths  upon  tlie  lip.    Any  tumor  of  the  Up 
doubtful  character  should  unhesitatingly  be  removed.    As  a  gpd 
eralrule,  the  subswiuent  dissection  and  micro-  'uii 

of  thy  tumor  shows  tho  operation  to  have  bo*  i 
excision  is  the  surest  means  of  obtaining  a  long  pericMl  of 
munity  from  recurrence.    The  peruwl  of  immunity  from 
rence  after  operations  is  very  variable  even  in  tho  saaae  i 
tumors.    Thus,  in  cancer  the  average  is  stated  by  ftome  ot 
to  be  three  years  and  a  half,  and  by  others  seven  y 
tremes  are  tbnxi  mouths  and  forty  years,    Tho  wi 
ported  cases  in  which  the  periwls  of  immunity  v 
to  forty  yeare,    As  soon  mi  a  tumor  recurs,  when  u  iv.  t-im 
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<Uid  apparently  harmless,  it  should  be  ostirpated.    Tlie 
lOral  ^eei  of  this  timely  oiwrntion   is  generally  good,  bodily 
comfort  is  tliereby  promoted,  and  life  is  prolonged.    It  is  there- 
jfore  wise  to  operate  as  often  as  the  tumor  reenrs. 

According  to  the  ohservalions  of  many  experienced  surgeons, 
;he  average  duration  of  life  is  a  little  less  than  three  years  from 
he  first  appearance  of  the  tumor  in  cases  of  breast  cancers  that 
iTO  not  been  subjected  to  any  treatment.    Poos  this  not  indicate 
;he  wisdom  of  prompt  action  in  the  great  majority  of  cases,  since 
he  shortest  average  duration  of  life  after  operations  which  were 
,ot  performed  during  the  stage  of  benignity  of  the  tumors  is 
three  years  and  a  half,  and  since  it  has  been  showu  that  early 
operations  afPord  the  beat  chance  for  many  years  of  immunity 
rom  recurrence  ? 
Very  large  tumors  are  now  rarely  seen  in  comparison  with  the 
X  numbei's  recorded  before  the  introduction  of  ether,  nitrous 
xide,  and  chloroform  as  annosthetic  ageutvS,    The  dread  of  surgi- 
.1  operations  was  formerly  so  great  that  patients  were  ready  for 
ho  USD  of  any  means  proposed  rather  than  the  knife,  although 
many  of  the  modes  of  treatment  employed  were  cruel  in  the  ex- 
me,  far  exceeding  any  torture  that  could  have  been  inflicted 
th  cutting  instruments.    Thanks  to  the  several  modem  modes  of 
dncing  anaesthesia,  the  patients  of  to-day  need  have  little  fear 
||th©  knife,  for  they  are  assured  that  they  will  be  rendered  in- 
ble  to  pain  during  and  for  a  time  after  operation.    The  sur- 
geon, conscious  that  he  is  inflicting  no  pain,  is  then  able  to  give 
is  whole  att^'iition  to  the  work  in  hand,  and  performs  the  opera- 
ion  in  accordance  with  the  recent  improvements  in  surgical  pro- 
cedures and  with  the  best  modes  of  insuring  asepticism  of  the 
wound. 

The  categorical  answer  to  the  initial  question  is,  that  at  the 
earliest  period  of  the  development  of  any  accessible  tumor  its 
complete  extirjiation  is  not  only  justifiable,  but  should  be  reganled 
_aaan  eminently  conservative  and  equally  humane  act. 

^H^Asduciibed  bj-  Mr.  C.  Witlnrd  Quyca,  of  the  ScliwtitkA  Exploring  Expotlition. 

^H^^HH|cra  Alaskan  coa<«t  rtK>ntitttiQ9  furm  a  brusd  el<<vattf(l  bt'lt  vilh  Qiuny  ^at- 

^^l^^^^k^  of  wliioh  nono  purli:i[i5  liavu  an  nitttrutc  of  more  than  I'iglit  or  nine 

tfaovauul  f«ct,  while  there  is  no  (lofninftni  chain.    The  soathwcstcrn  front  of  the 

Km^  nun  &bra[it1j  intra  the  waters  of  the  luluuil  patUAgc,  forming;  a  ragged  bar- 
er iM  the  interior.  A  tew  rivers  have  cat  Uiclr  cbanDcls  throngh  the  ronge^  and 
ta  (tenelmteij  at  vnrjinfr  (lt»taiU'tf!*  by  numeroaa  deep  fiords.  From  the  bead  of 
Lynn  Cimal  ULirUiwestward  tliu  rungt*  decreasee  in  altituiJo  and  probably  spreads 
at  «nd  merger  in  Uiv  broken  piatean  which  ocoupics  the  ctistcrn  part  of  White 
Xf^T  butn.  Tbl»  ro^uu  «  prortirally  unlcnown,  bowovcr,  and  the  precise  roU- 
llon  of  the  CooM  Bange  to  Ibe  Su  Elia«  IUing«  baa  not  jot  bovD  dottrmined. 
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THE  EVOLUTION  OF  CIVILIZATION  AND  THE  ART 

Bt  M.   GOSTAVE   LK  BON. 

WE  sought  to  show,  in  an  atWross  on  the  Influence  of  Euro- 
pttan  Civilization  on  Colonies  (1889),  that  civilizcwl  nationb 
cati  not  impoHe  their  ctvilizutiuu  on  the  lower  races,  auU  to  deiuoi] 
strato  the  insufficiency  of  education,  institutions,  or  crovils 

!iango  the  social  condition  of  inferior  peoples.  Wt*  maintain^ 
P^hat  all  the  elemeula  of  a  civilization  correspond  with 
modes  of  feeling  and  thinking,  or  with  a  mental  constitution 
rusonting  tin.'  past  i>i  a  whole  race,  the  hereditarj'  motives  of  ( 
duct  resulting  from  the  experience  and  act**  of  a  long  series  of  i 
cestors.  Only  centuries,  not  conquerors,  can  essentially  tranafonn 
these.  We  held,  further,  that  a  people  can  rise  in  civiliz.: ' 
by  a  series  of  steps;  ami  that,  if  wo  try  by  educating 
evade  those  steps,  we  only  confuse  their  morals,  and  leave  thom 
at  a  lower  level  than  the  one  they  had  themselves  reAchod,  And 
we  assumed  that  the  Arabs  are  the  only  modern  ^leuple  capablo 
of  civilizing  inferior  peoples,  because  they  aloue  still  hare 
tromoly  simple  institutions  and  creeds.  I  intend  now  to  make  tj 
question  general,  and  to  show  that  the  higher  races  have  ncv 
been  influenced  by  a  foreign  civilization  more  rapidly  tha 
lower  races;  and  that  if  they  have  sometimes  adople<l  croe 
stitutionu,  languages,  and  arts  different  from  those  of  their  i 
tors,  it  was  not  till  they  had  slowly  and  profoundly  transfQ 
them  and  brought  them  iuto  relation  with  their  mental 
tution. 

History  appears  to  contradict  this  proposition  oi 
and  to  show  us  peoples  who  have  changed  the  eloui 
civilization  and  adopted  new  religions,  languages,  tuid  iuatit 
tions;  but  a  closer  examination  of  these  suppose*!  rl  -hoi 

us  that,  while  the  names  of  these  things  may  hare  !■ 
with  groat  ease,  the  realities  concealed  behind  Uie  names  \sa\ 
continued  to  live,  and  have  been  transformed  onlyT"' 
alowness-    The  theory  is  likely  to  appear  most  para^ : 
case  of  religious  creeds;  but,  in  fact,  wo  find  some  of  xho  m«] 
iBtriking  verifications  of  it  in  them.    Kvorybody  '•!:■■- 

le  great  religions — Brahmanism,  Buddhism,  ( 
Islam — have  provoked  conversions  of  entire  r; 
come  over  to  them  all  at  once.    But  a  close  stu  . . 
ns  that  in  these  cases  it  has  been  the  name  of  the  rel 

io  religion  itself  that  ha**  been  changed: 

ldoptt^d  creeds  have  suffered  modifications  tL.. 
into  conformity  with  the  old  creeds  they  replaced, ; 
they  were  Kim  ply  the  continuation,  and  this  sometimes)  to  i^ucl 
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extent  that  they  no  longer  have  any  visible  relationship  with  the 
^creeds  of  which  they  keep  the  immo.  Thus,  the  Biid<lhisui  of 
China  is  so  different  from  the  Buddhisms  of  other  countries  that 
it  is  hardly  recognizable  as  the  same  religion ;  and  the  Buddhism 
of  India  is  different  from  that  of  Nepaul,  and  that  is  far  removed 
3m  the  Buddhism  of  Ceylon, 

Brahnianism,  too,  exhibits  various  aspects  among  the  different 
r'u:es  of  India,  of  which  it  is  the  nominal  religion.    All  these  peo- 
Iplos  doubtless  regard  Vishnu  and  Siva  as  their  chief  divinities, 
iind  the  Vedas  as  their  sacred  books ;  but  the  chief  divinities  have 
[impressed  only  their  names,  and  the  sacred  books  only  their  texts. 
Ion  the  religion."  By  their  sides  are  iuuumerublo  forms  of  wor- 
Ifihip  in  which  we  find,  among  the  several  races,  the  most  various 
Iteliefs— monotheism,  polytheism,  fetichism,  pantheism,  ancestor- 
worship,  devil-worship,  animal-worship,  etc.    The  titles  of  the 
Isacrod  books  are  venerated  by  all  Brahmans,  but  of  the  religion 
[they  teach  there  is  none. 

Islam  hfis  not  escaped  this  law,  even  though  its  monotheism 
^so  simple.    It  is  a  long  distance  from  the  Mohammedanism  of 
iTersia  to  that  of  Arabia  and  that  of  India.    Polytheistic  India  has 
[found  a  way  to  make  the  moat  monotheistic  of  creeds  polytheistic. 
To  the  fifty  million  Mussulmans  of  India,  Mohammed  and  tho 
ats  of  Islam  are  only  now  gods  added  to  thousands  of  other 
js.    Islam  has  not  succeeded  in  eatablishing  in  India  that  equal- 
lity  of  all  men  that  lias  made  its  success  everywhere  else.    The 
jMuiiSulmans  of  India  have  their  castey,  like  the  Hindus.    In  Al- 
lien a,  the  Arabs  aud  the  Berbers  are  both  Mussulman;  but  the 
Lriibs  are  polygamous,  while  the  Berbers  are  monogamous,  and 
Itheir  religion  is  simply  a  fusion  of  Islam  with  their  ancient  pa- 
[gunism.    The  religions  of  Europe  are  not  exempt  from  this  law. 
I  in  India,  the  dogmas  established  by  Scripture  remain  inviolate, 
>ut  they  are  merely  vain  formulas  which  each  race  interprets  in 
fits  own  way.    Under  the  general  denomination  of  Chri.<tiaus  wo 
find  real  pagans,  like  the  Bas  Breton,  praying  to  idols ;  fetich-wor- 
>'  .  like  the  Spaniard,  adoring  amulets;  and  poly thoists,  like 

Ian,  worshiping  the  Madonnas  of  each  village  as  different 
livinities.    Pursuing  the  subject  further,  it  would  be  easy  to  show 
^t  the  great  i-oligious  schism  of  the  Reformation  was  the  neces- 
consequence  of  different  interpretations  of  the  same  religious 
>ok  bj'  quite  different  races — the  peoples  of  the  north  of  Europe 
jing  to  discuss  their  creed  and  regulate  their  lives  for  them- 
»,  and  those  of  the  south  being  more  backward  than  they  in 
I  and  philosophical  spirit. 

rule  as  with  religions  prevails  with  institutions  and 
Qguugoe,    They  can  not  be  transmitted  without  becoming  modi- 
Consider  how  often  in  modern  times  the  same  institutions,  im- 
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posed  by  force  or  persuasion,  have  been  transfomiDd  according 
races  while  keeping  identical  names.    The  Spanish- American 
publics  ftdopted  the  democratic  Constitution  of  the  Unitod  S 
but  with  those  races  that  form  of  orgunizntion,  which  had 
the  United  States  so  great,  was  quickly  transformed  into  a  rule 
bloody  dictatorships  and  frightful  anarchy.    A  people  may, 
extrt^me  ciise,  forcibly  impvisf  its  institutiouB  on  a  diiferent. 
as  England  has  done  in  Ireland^  but  decadence  is  the  result  to  t 
subjected  people. 

So  language,  even  though  it  be  fixed  by  writing,  is  noc 
changod  in  passing  from  one  |>copIe  to  another;  aud  thift  is  wb: 
renders  absurd  the  idea  of  a  univei*sal  language.    It  is  true  th 
the  Gauls,  notwithstanding  the  suiwriority  of  their  nuiulx): 
adopted  the  t«atin  Iftuguago  within  two  centuries  of  the  <'(m(iu« 
but  they  soon  changed  it  to  suit  their  wants  and  tlielr  spec 
mental  moods,  aud  the  French  resulted  at  last — an  idiom  ve 
different  from  tho  Spanish  and  Italian,  thongh  having  a  oomm 
origin  with  them.    In  India,  witli  its  nuiuftrous  aud  various 
there  are  said  to  be  two  hundred  and  forty  languages,  some 
them  differing  from  others  as  much  a«  French  from  G' 
three  hiindnHl  diahvts.    TIio  most  generally  provalout  o 
modern,  being  only  three  hundred  years  old — Hindustani,  fo: 
by  the  combination  of  the  Persian  and  Arabic  of  the  Muas 
conquerors  with  the  native  Hindi.    Conquerors  and  conqm 
quickly  forgot  their  own  language  to  take  up  a  new  one  adap* 
to  the  conditions  of  a  mixed  jteoplo. 

These  brief  illustrations,  which  could  be  extended  indeflnito' 
show  how  deep  are  the  transformations  to  which  j^oples  subj 
the  elements  of  a  civilization  which  they  borrow.    Tho  loan  ofti 
seems  considerable  because  the  names  change  abruptly,  but  it 
always,  in  its  beginnings,  really  very  small.    In  tho  course  of  < 
turiL's,  by  the  slow  labors  of  generations,  tJie  borrowed  elom 
with  the  succe.'tsive  additions  made  to  it,  at  last  differs  m 
from  that  for  which  it  was  substituted.    History,  which  reg/i 
words  most,  t-akes  hardly  any  account  of  those  succe»s»ivo  vnrii 
tiouit ;  and  when  it  tolls  us,  for  instance,  that  a  peoplo  luloptml 

I  new  religion,  we  confeive  at  once,  not  the  creed  that  was 
adopted,  but  the  religion  as  wo  know  it  now.    A  close  study 
these  slow  adaptations  is  noneseary  for  the  proper  compreh^ 
of  their  genesis  and  of  the  differences  in  the  cac«  betwoeD 
aud  realities. 
The  history  of  civilization  is  thi^s  eomposod  of  rIow  ada; 
tions,  of  fiucccRsive  minute  trans  formations.    If  they  seem 
deu  and  considerable  {*>  us,  it  i»  because,  as  in  geolo^.  w«  wtx 
proas  tho  iutennediato  phnscs,  and  regard  only  tho  e% 
However  intelligent  aud  well  endowed  wo  xnAy  fiupiH/>i_-  n  peo- 
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{»ld  to  be,  its  faculty  for  absorbing  a  npw  element  of  civilization  is 
Iways  Tery  restricted.  Even  the  Greeks,  the  moat  intelligent 
:>ple  of  antiquity,  in  the  evolution  of  their  arts  needed  centu- 
to  Advance  beyond  gross  copies  of  Assyrian  and  Egyptian 
itls  and  arrive  by  successive  stages  at  the  achievement  of  the 
masterpieces  that  liave  immortaIize<I  their  name. 

Yet  the  peoples  which  have  succeeded  one  another  in  history — 
Kcepting  a  few  primitive  nations  like  the  Egyptians  and  the 
Chaldeans — have  ha<l  little  else  to  do  than  to  assimilate,  by  trans- 
jfonniug  them  according  to  their  mental  peculiarities,  the  ele- 
uonte  of  oivilizatiim  that  constituted  the  heritage  of  their  past, 
rhv  development  of  civilization  would  have  been  infinitely  slower, 
fcnd  the  history  of  nations  would  have  boon  only  an  eternal  new 
beginning,  if  they  had  not  been  able  to  profit  by  previously  elab- 
>rated  materials.  The  civilizations  created  by  the  inhabitants 
of  Egypt  and  Chaldea  seven  or  eight  thousand  years  ago  have 
instituted  a  source  whence  all  peoples  have  drawn  in  their  turu. 
Sreek  arts  were  derived  from  the  arts  created  on  the  banks  of  the 
igrift  and  the  Nile;  the  Roman  style  from  the  Greek;  and  the 
iman  style,  admixed  with  Oriental  influences,  gave  birth  in  suc- 
lo  the  Byzantine,  Romanesque,  and  Gothic  styles,  accord- 
I  he  genius  and  the  age  of  the  peoples  among  whom  thoy 
were  do7elope<l.  What  we  have  said  of  the  arts  is  applicable  to  all 
Ihe  elements  of  a  civilization — institutions,  languages,  and  creeds, 
ht'  languages  of  Europe  are  derived  from  a  mother-language 
formerly  spoken  on  tho  central  plat-eau  of  Asia ;  its  laws  from 
10  Roman  law,  which  was  in  its  turn  derived  from  anterior 
»wa:  its  religion  from  tho  Jewish  religion,  associated  with 
Aryan  creeds ;  and  its  sciences  wonhl  not  be  what  they  are  but 
for  tho  slow  labor  of  ages.  We  can  discern,  despite  the  great 
gaps  of  which  there  are  many  in  the  history  of  civilization,  a  slow 
evolution  of  our  knowledge  that  leads  iis  across  ages  and  empires 
'  the  dawn  of  those  ancient  civilizations  wliich  the  modem  sci- 
Kic«  of  the  day  is  trying  io  connect  with  the  primitive  tlmea 
pwhen  mankind  had  no  history.  But,  while  the  source  is  common, 
lihe  transformations — whether  progressive  or  retrogressive — 
rhich  each  people,  according  to  its  mental  constitution,  has  im- 
ased  nn  the  borrowed  elements,  are  very  diverse;  and  tho  his- 
ory  of  these  trausfonnations  constitutes  tho  histor}-  of  civili- 
fSAtion. 

V.  '         unsidering  the  transformations  which  arts,  like  other 
ilOL  a  civiiizjition,  have  suffered  in  passing  from  one  peo- 

|)lo  to  another,  let  us  ask  to  what  extent  they  are  the  expression 
■■   ''"■■'■"Ti.    Writers  on  art  are  accustomed  to  say  that  they 
t  the  thought  of  the  people,  and  are  the  best  ex- 
pressioa  of  their  civilization.    This  is  doubtless  often  the  caaej 
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but  the  rule  is  far  from  being  general,  and  the  development  of  i\ 
arts  do(^  not  always  correspond  with  the  mental  and  social  dove 
opment  of  nations.  While  (here  are  pwiples  to  wliicli  workH 
art  are  the  moat  important  mauifestalion  of  their  genius,  thei 
are  others  high  in  the  scale  of  civilization  with  which  art  has 
only  played  a  secondary  part.  If  we  were  obliged  to  ^vrite  the 
history  of  the  civilization  of  each  people,  and  could  take  one  el^ 
went,  that  element  wonld  vary  from  one  people  to  another. 
would  bo  arts  for  one,  jwlitical  or  military  institntions,  or  indc 
tries,  by  which  otliers  would  be  known  best.  This  fact  will 
count  for  the  arts  having  auflfered  very  unequal  transfonnatioii 
in  passing  from  some  peoples  to  others. 

The  Kgyptiaus  and  the  Romans,  among  anciont  nations,  pre- 
sent characteristic  examples  of  inequality  in  the  development  i 
the  dilTeront  elementd  of  their  civilization,  and  even  of  the  diflfe 
ent  branches  of  which  each  of  these  elements  is  composed. 

The  Egyptians  were  weak  in  their  literary  efforts,  and  th« 
paintings  were  mediocre,  but  in  sculpture  and  architecture  the 
produced  masterpieces  which  the  Greeks  were  able  to  excel  dti 
iug  only  a  short  period  of  their  history. 

The  Romans  were  not  in  want  of  teachers  or  of  models,  f^ 
they  hod  the  Egyptians  and  the  Greeks,  but  they  never  sncoeed^ 
in  creating  an  art  characteristic  of  themselves;  n«> 
haps  ever  betrayed  less  originality  in  thuir  produ^ 
field.    But  they  raised  the  other  elements  of  civilization  to  the 
highest  point.     Their  military  organization  afisured  tj 
domimition  of  the  world;  their  political  and  judicial  in^i 
are  still  imtterns  for  us;  and  their  literature  inspired  the  cent 
ries  that  followed  them. 

The  Greeks,  who  manifested  the  highest  superiority  in 
most  divfirae  branches,  may  likewise  be  cited  to  prove  the  wa 
of  parallelism  l)etwoen  the  development  of  the  various  eleiuc 
of  civilization.    Their  literature  was  already  brilliant  in  the 
mi^ric  epoch;  but  modern  diKOuvurics  in  archaeology  uhow  that 
ho  same  period  their  sculptures  were  grossly  barbaric,  and  wc 

ply  crude  imitations  of  Egyptian  and  Assyrian  work. 

The  Hindus  most  pointedly  ilhistrate  this  iiiequnlity  r.f  dov^ 
ment.    Few  pet>ples  have  equaled  them  in  archilecturo ;  in  pi 
losophy  their  speculations  go  to  a  depth  to  which  Euroi 
ought  has  only  recently  arrived;  in  literature  they  pr 
mirublc  works,  oven  though  they  fell  nhort  of  those  of 
Greeks  and  Latins.    But  they  were  mediocre  and  far  below  if 
('      \  'il.unry,  and  were  nuV"'      ■      v     ■ 

li.  ,il  kiiitwlwlge,  whilf* ' 

ion  which  we  meet  in  equal  ■ 

There  ftro^  further,  rac68  wur-u,  « jimjui  uwr  u«y m^  utt^upii 
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sition  in  any  way  sujK'rior,  liuvo  Iwen  able  to  croalo  au  indi- 
ridoiil  art  free  from  npijureiit  rolutionrthip  with  anterior  models. 
In  leas  than  a  century  a£ter  they  conquered  the  Greco-Roman 
TTorld,  the  Moslems  had  transformed  the  Byzantine  architecture 
which  they  udopttxl,  bo  greatly  that  it  would  be  impossible  to  dis- 
rover  by  what  types  they  were  inspired,  if  we  had  not  the  series 
of  intermeiliate  monuments  nnder  our  eyes. 

Even  a  peojde  possessing  no  artistic  or  literary  aptitude  may 
create  a  high  civilization.  Such  were  the  Phccnicians^  who  had 
no  superior  gift  except  their  commercial  skill.  They  pr-omoted 
civiHzation  by  bringing  different  parts  of  the  world  into  relations, 
while  thoy  produced  nothing  themselves,  and  the  history  of  their 
civilization  is  nothing  but  the  history  of  their  trade. 

Tliei*©  are,  finally,  people  that  stand  low  in  all  the  elements  of 
ization  except  art,  as  the  Moguls,  whoso  monunionts  in  India, 
hardly  anything  of  the  Hindu  about  them,  are  so  splendid 
that  competent  critics  have  declared  them  the  finest  works  tliat 
bavG  been  raised  by  human  bands;  but  nobody  would  class  the 
Moguls  among  the  higher  races. 

It  is  further  to  bo  remarked  that,  even  with  the  most  civilized 
lies,  tlie  pcrio<l  when  art  attains  its  highest  degree  of  develop- 
t  is  not  usiuvUy  at  the  culminating  epoch  of  their  civilization, 
most  jX'rfoct  works  of  the  Hindus  and  Egyptians  are  gener- 
ally the  most  ancient ;  and  that  remarkable  Gothic  art,  the  ad- 
mimbln  works  of  which  have  never  been  paralleled,  flourished  in 
Ouropo  in  the  semi-barbaroua  middle  ages.    It  is,  therefore,  ini- 
jiossible  to  judge  of  the  degree  of  a  people's  advancomeut  solely 
y  the  development  of  its  arts,  which  constitute  only  one  of  the 
li^mentj*  of  its  culture,  and  that  one  which  has  not  been  shown, 
y  more  than  has  Uleratui*e,  ta  be  the  highest.    It  is,  on  the  con- 
nipy,  sometimes  the  case  that  peoples  at  the  head  of  civilization 
the  R/omans  in  ancient  times  and  the  Americans  in  modern — 
are  weakest  in  works  of  art,  while  other  ]j©oplos  have  protlucod 
Itheir  highest  literary  and  artistic  masterpieces  in  their  half-bar- 
r  '-. 

1       ^    1  uxl  of  individuality  in  the  art  of  a  people  appears,  there- 
'oTOj  to  t>e  a  blossoming  of  its  infancy  or  its  youth,  and  not  of  its 
age.    There  are  mauy  other  evidences  that  the  progress 
.tX&  is  not  parallel  with  the  advance  in  the  other  elements  of 
vilizationj  but  that  they  have  an  independent  and  special  evolu- 
—     Tt  is  a  general  law  that  when  art  has  reached  a  certain  level, 
!  by  the  creation  of  high  masterpieces,  a  period  of  imiUition 
in,  followed  by  a  |>erii»d  of  decadence,  both  of  which  are  inde- 
ident  of  the  course  of  the  other  elements  of  civilization.    This 
l&sta  till  some  revolution  or  innovation,  the  adoption  of  a  new 
ore«d,  or  some  like  factor  intervenes  to  introduce  new  elements. 
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as  did  the  Crusades  in  the  middle  ages,  the  revival  of  Greek 
Latin  Htudics  in  the*  Rouuscouc^,  and  the  Mussulmiin  con 
India. 

It  is  also  to  be  remarked  that  as  art  in  a  general  way  rofiectd 
certain  wants  and  corrospouds  with  certain  eentimonts^  it  is  des- 
tined to  share  their  fate,  and  thei'efore  to  vanish  wlieu  they  cease 
to  bo  vital ;  but  that  condition  is  no  sign  of  a  decay  of  civilization. 
At  no  period  has  civilization  been  as  high  as  now,  and  at  noD« 
has  art  been  more  commonplace.  From  a  spontaneous  outgrowth 
of  the  devotion  of  the  past  it  has  become  an  accessory,  a  thing 
luxury  and  convention,  imitative  rather  than  original.  No  peop' 
of  the  present  has  a  national  art,  but  all  arc  contented  with  copies 
of  the  models  of  past  ag»^s. 

If  we  study  the  shapes  in  which  architecture,  for  instance,  has 
been  transmitted  from  one  people  to  another  since  its  historical 
J>eginuing  with  the  Egy)*^iaus,  we  shall  find  that  in  the  handu  ot 
I  inferior  race— the  Ethiopians,  who,  although  they  had  centuri 
(work  iu,  were  deficient  in  cerebral  capacity — it  tended  to  inferi 
forms  ;  while  with  the  Greeks,  a  higher  race,  whoso  developme; 
Jso  occupied  several  hundred  years,  it  was  iuiproved  upon 
Taised  to  a  much  higher  leveh  The  Persians,  an  inferior  poo 
to  the  Greeks,  and  whose  .independent  career  was  much  shoi 
displayenl  considerable  talent  for  adaptation,  and  were  beginni 
|to  work  a  transformation  in  their  art,  when  they  were  overthro 
,  thousand  years  later  they  rose  again,  and  devised  an  archi 
lure  having  the  stamp  of  originality,  but  combined  with  it  mar 
of  the  influence  of  the  ancient  art  and  of  the  more  recent  Arab 

r  more  modern  school  of  architecture,  of  which  i 
yet  standing,  strikingly  illustrates  the  extent  to  whic 
a  race  modifies  the  ai'ts  which  it  adopts.  The  example  i«  all 
more  typical  btfan^jo  it  is  drawn  from  a  group  of  peoples  profe 
ing  the  same  religion  but  having  different  origina.  I  mean  tl 
Mussulmans,  whose  structures  in  Spain,  Af  ricji,  Syria,  Pei-sia,  3 
India  present  so  confiidorablo  differences  that  it  is  impossiblo 
arrange  them  in  one  cXqas  as  we  do  the  different  styles  of  tl 
Gothic.  The  correctness  of  this  illustration  is  enforced  by  a  rofo 
enco  to  India,  whore,  rtUlumgh  the  same  religions  nr' 
rule  prevail  throughout  the  land,  the  temple  in  thi-  n^ 
l>agotla  in  the  south,  consecrated  to  the  same  divinity,  are  1 
foront  from  each  other  as  a  Grecian  templp  and  a  Outhicr  cathe 
This  great  peninsula  fuminhes  the  most  suggestive  and  thai 
jdiiltjt^opliical  of  historical  books.  It  is  now,  in  far* 
country  in  which  we  cjm,  hy  simple  changes  of  pliu"  ■ 
selvua  at  will  into  different  periods  of  time  and  n) 
the  Eorios  of  successive  stages  which  maukiud  hiU  iuui  to  pM« 
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ugh  to  reach  the  liigher  levels  of  ciyilization.  All  the  forma 
f  evolution  can  be  found  there,  from  those  representative  of  the 
tone  oge  to  those  of  the  age  of  steam  and  electricity. 

In  this  essay  I  have  endeavored  lo  set  forth  the  i>rinciples :  that 

he  various  elements,  the  aggregation  of  which  constitutes  a  civil- 

zation — especially  institutions,  creeds,  and  arts — are  the  eipres- 

lion  of  certain  modes  of  thinking  and  feeling  special  to  each  race, 

[and  Inevitahly  suffer  transformation  in  passing  from  one  race  to 

another;  that  they  rarely  undergo  a  parallel  development  among 

:iiifferent  races.    With  some,  institutions — with  others,  literature, 

ndustry,  or  art — prevail.    One  or  several  of  these  elements  may 

remain  at  an  inferior  level  in  the  midst  of  a  brilliant  civilization, 

;0r  it  may  stand  high  in  a  low  civilization.    Of  all  the  factors  hav- 

an  influence  on  tlie  adoption  and  evolution  of  the  fundamental 

ent«  of  a  civilization,  the  most  important  is  race.    It  holds  a 

ition  much  above  that  of  the  influence  of  political  institutions, 
conquest,  or  religious  belief,  which  is  powerful  over>*whoro  else. 
Whf-n  a  people  of  a  much  higher  race  is  in  contact  with  a  people 
of  a  n»uch  lower  race — as  the  whites  with  the  negroids — the  latter 
can  not  immediately  acquire  anything  useful  from  it.  Two  su- 
perior races  confronting  one  another  exert  no  action  upon  each 
other  when,  in  consequence  of  differences  in  mental  Btructure, 
the}'-  have  incompatible  civilizations.  This  condition  exists  when 
a  highly  civilized  people  finds  itself  in  contact  with  a  people  hav- 
ing a  very  ancient  and  very  different  civilization,  as  when  modem 
Europeans  are  brought  into  contact  with  the  Hindus  or  the 
Chinese.  When  civilizations  possessing  compatible  elements,  like 
tbo«e  of  the  Muasnlnians  and  the  Hindus,  meet,  they  first  overlay 
one  another  and  then  fuse  as  to  their  compatible  elements.  The 
civilizing  action  which  some  peoples  can  exercise  upon  others  has 
been  more  profound  the  further  we  go  back  in  history,  because 
the  elements  of  ci\ilization  were  lees  complicated  in  ancient  times 
than  now.  Thi.s  power  of  action  has  been  reduced  from  age 
to  age. — Translated  for  The  Popular  Science  Monildy  from  the 
Bevue  Sciejiiifique. 


U.  PKKiion:!,  ft  Kreorh  ttstronomer,  records  BsvenU  oWrratioDa  of  liiminmis 

I  imttDtwranccft  escnplog  from  tlie  disk  of  Mar*,  neiir  tlie  tlftictli  degree  of  soathorn 

Ifttitude,  rvs^mblin;;  irhnt  wonld  result  from  the  o»cn|>u  of  11  lU»w  uf  niiitt«r  from 

[  tho  pUtnet.    Tbo  anlhor  held  the  ptibUcaUon  of  hi?  discovery  in  reserve  for  some 

timet  appruheodiog  thut  ttieru  mi^bt  be  some  mietalve  itbaot  tlie  matter,  bat,  con- 

viiuvd  at  Ia«t  of  the  reality  of  the  ap[>«aranc«,  oommanicated  the  fuot  to  the 

[  Prencb  Academj  of  Sciences  on  the  Gth  of  September.    No  adequate  cxplanAtJon 

'    noiiieDoo,  hot  the  discoverer  atiggesta  that  it  may  be 

-  |KtiiitB  that  may  be  distiuguished  vn  the  diak  of  tlui 
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A   CAPTIVE   COMET. 

Br  CHABLES  LAXE  POOB. 

ON  tbo  night  of  June  1-4, 1770,  the  great  FreDch  astronomer 
sier  first  saw  the  captive  comet.    It  tlivn  ajjpt.'«rcd  as  a  small 
ich  of  liaze  aguiust  the  cloudless  sky,  hut  it  rapidly  {^uw  larj 
id  more  brilliaat,  xintil,  ou  July  2d,  when  it  passed  nearer  to 
earth  tlian  any  othor  known  comet,  it  was  as  bright  as  the  No 
Star,  and  its  diameter  was  twice  that  of  the  full  moon.    From' 
that  moment  its  hrilliancy  faded,  it  f^w  faintor  and  fainter*  aiiid 
was  Beon  for  tlie  last  tiinw  on  Octol>er  2d. 

While  this  comut  of  1770  is  one  of  the  most  famous  in  t 
annals  of  astronomy,  it  owes  its  celebrity  not  to  the  apoctacu 
offocts  it  produced,  for  it  was  not  one  of  those  magnifict-ut  objec 
that  stretch  across  the  heavens,  exciting  the  wonder  and  admi 
tion  of  the  intolligont,  the  fear  and  dread  of  the  ignorant.  I 
fame  is  due  to  its  mathematical  history,  to  the  path  it  was  th 
traveling,  and  to  the  path  it  has  since  traveled.  Only  twon 
years  had  elapsed  since  Halley  had  made  his  great  discovery  *' 
tliH  existence  of  periudtc  comets,  and  this  comet  of  1770  whs  sho 
by  Lexell  to  belong  to  this  interesting  class  of  bodies,  to  be  Uii 
revolving  around  the  sun  in  an  ellipse  of  five  and  a  half  yeAra. 
To  the  conclusions  of  Loxell  it  was  at  once  objected  by  o 
mathematicians  that  if  this  comet  revolved  about  the  sun  in  an 
lipse,  like  the  planets,  it  should  have  been  seen  six  years  before,  oai 
again,  six  years  before  that ;  at  least,  some  record  of  iU  form' 
appearances  ought  certainly  to  be  foond.  As  there  were  no  si 
records,  as  it  could  be  shown  that  there  was  no  comet  that 
appeared  regularly  every  five  and  a  half  or  six  years,  Lexell' 
opinions  were  for  the  moment  discredited.  However,  he 
conclusively  proved  that  he  was  right,  that  th- 
at the  moment  in  an  ulli]>su  such  a»  he  had  li 
had  not  always  traveled  in  that  same  path.  Be  showed  that 
17C7,  or  only  three  years  previuusly.  the  comet  h/id  passed  »i? 
close  to  the  giant  planet  Jupiter,  and  that  thou  its  path  had 
greatly  altered,  so  completely  cliangefl,  indeed,  that  never  befi 
had  it  passed  near  enough  to  the  earth  to  be  seen.  Ho  aliM) 
dieted  a  seeond  close  approach  of  these  two  bodies  iti  177**, 
said  that  this  circumstance  might  prevent  the  -■■ 
the  comet  after  that  date.  This  prediction  of  V,K^^y>.  r.  ».» 
filled,  for  the  comet  woa  never  again  soen,  uule^a  it  pmv«» 
tbo  comet  d iscoveretl  by  BrcK>k8  on  July  <J,  IhjsD,  i 

On  that  summer  evening,  at  Gouova,  N,  Y.,  Br ..       v 

u  faint  telescopic  comet,  since  known  as  comet  d  onJ  F,  ISi^. 
this  body  never  became  visible  to  the  naked  eye,  i(  recelTod 
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ng  notice  from  the  daily  newspafters ;  even  astronomers,  at 
thought  very  little  of  it,  as  the  discovery  of  a  new  comet  is 
^now  ft  matter  of  almost  monthly  occurrence.  It  was  not  long, 
however,  hefore  this  hody  began  to  attract  the  attention  of  tlie 
ecientilic  world,  and  it  wiis  soim  recognized  as  a  permanent  mem- 
ber of  the  solar  system ;  and  now,  through  the  researches  of  I>r. 
'*'  'U^r  and  others,  it  has  become  the  most  famous  comet  of 
utury.  It  has  been  identified  with  the  lost  comet  of  Lex- 
ell,  which  disappeared  one  hundred  and  twenty  years  ago. 

Upon  what  grounds  do  we  base  this  conclusion  ?  A  comet 
wns  »een  for  but  a  few  months  during  the  summer  of  1770,  another 
one  is  obnorved  during  the  summer  and  full  of  1889,  and  it  is  as- 
that  thfse  two  bodies  are  identical.  There  are  no  physical 
y  which  they  can  be  identified,  for  comets  have  no  perma- 
nent characteristics  which,  when  once  seen,  can  always  he  rocog- 
niz<^d.  Indeed,  to  all  appearances,  these  two  bodies  were  utterly 
unlike:  the  comet  of  1770  was  large  and  bright,  with  a  well- 
•kcd  tail;  while  the  comet  of  1889  was  hardly  visible  even 
powerful  telescopes,  and  then  appojired  but  as  a  small  patch 
of  haxe  against  the  dark  sky.  If,  then,  we  rely  on  similarity  of 
appearance  to  establish  the  identity  of  these  two  comets,  wo 
should  fail  to  do  so,  and  would  be  forced  to  conclude  that  they 
are  not  the  same.  But  by  a  study  of  the  movements  of  the  two, 
ially  of  the  latter,  it  can  be  shown  that  they  must  have 
^tied,  at  one  time,  the  same  position  in  space — their  identity  is 
then  wjlf-evident. 

At  present  the  comet  is  moving  in  a  small  ellipse  of  about  seven 
years'  jieriod.  This  path  is  shown  in  the  diagram.  The  smallest 
circle  represents  the  annual  orbit  of  the  earth  around  the  sun. 
Just  outside  of  this  circle  ia  a  heavily  drawn  ellipse  with  one  of 
its  foci  at  the  sun.  This  is  the  present  orbit  of  comet  V,  and  on 
it  are  marked  three  positions  of  this  interesting  iKwiy,  The  first, 
y  fi,  1SH9,  marks  its  position  on  the  night  of  discovery  \  the 
nd,  September  30th,  at  its  perihelion  passage,  or  nearest  ap- 
|»ro4*ch  Ui  the  sun;  the  third,  that  of  December,  1800,  the  position 
it  occupied  wheu  last  seen.  For  months  before  this  last  date, 
however,  the  comet  could  only  be  seen  by  means  of  the  great 
y-eix-inch  Lick  telescope.  Between  the  two  extreme  positions 
mentioueHl,  there  are  scattered  along  the  curve  some  two 
hundred  and  fifty  other  observations ;  and  on  this  small  part  of 
t1i>  th  rest  all  the  conclusions  as  to  its  movements  for 

years. 


OV' 


The  tirat  step  ia  the  problem  was  to  deduce  from  these  oh- 
sttfviyi  positions  the  orbit  of  the  comet,  itr  the  ellipse  shown  in 
tlio  diagram.  This  curve  should  be  clearly  understood — it  is  not 
tha  actual  path  of  the  comet  through  the  heavens,  but  that  path 
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hich  it  would  describe  if  the  comet  and  sun  were  the  only 
idies  in  existence.  The  earth,  Jupiter,  all  the  planets  are,  in  f; 
pulling  ftiid  hnnling  at  the  unfortunate  body :  first  one  drags  it  a 
little  ono  way,  theu  another  pulla  it  in  a  different  direction.  Tin 
real  path  of  the  comet  about  the  sun  is,  theu,  a  very  complicfiu- 
wavy  sort  of  a  cur\'e,  whicli,  as  a  rule,  does  not  depart  very  much' 
from  the  ellipse  above  figured. 

Now,  while  mathematicians  have  succeeded  in  completely  sol 
ing  the  problem  of  two  bfKlies,  yet,  up  to  the  present  day,  that 
three  or  more  bodies  ia  still  unsolved-  If  the  aun  and  ciomet  woi 
the  only  two  bodies  in  the  universe,  then  could  a  mathematician, 
after  a  few  moments'  calculation,  predict  exactly  where  c<ach 
would  be  a  thousand  years  lieuce;  could  tell  where  they  were  ten 
tliousaiid  years  ago.  But  as  soon  as  there  is  introduced  into  sach 
simple  system  the  earth,  Jupiter,  and  the  other  planets^  our 
lathematicB  fails  to  givo  a  complete  solution.  All  that  can  be 
done  is  to  trace  the  course  of  the  comet  ptep  by  step,  day  by  da; 
almost.  We  know  its  position  to-day,  and  we  can  accurately  c 
culate  the  direction  and  the  amount  of  the  pull  of  each  plan 
hence,  wo  can  find  whore  it  will  be  to-morrow,  and,  by  repeating 
the  process,  where  it  will  be  the  next  day,  and  the  next* 
course,  this  is  a  very  laborious  process;  the  calculation  of 
pull  of  a  single  planet  requires  the  writing  and  the  combinuti 
of  one  hundred  and  fifty  numbers  of  six  figures  each.  Bui 
fortunately,  the  sun  is  over  a  thousand  times  as  strong  as 
gi'eat  planet  Jupiter,  and  over  throe  hundred  thousand  times 
strong  as  the  earth ;  so  that,  unlesa  the  comet  approach  very  n 
to  one  of  the  larger  planets,  it  will  never  deviate  ranch  from  i' 
uimplo  orbit  around  the  sun.  The  stops  in  onr  computation 
be,  thertfore,  leugthened.  The  ordiiiary  length  of  step  in 
Work  is  forty  days;  and,  in  a  first  computation,  the  pulls  of 
smaller  politicians— as  the  earth,  Venus,  and  Mars — can  be  a 
lected  beside  the  very  strong  ones  of  Jupiter  and  Saturn, 

As  we  wished  to  trace  the  history  of  comet  V,  wo  started  with 
the  earliest  observed  position,  that  of  July  G,  188ti,  and  we  be; 
by  taking  steps  of  forty  days  eacK  Thus  the  path  the  comot  h 
traveled  was  slowly  traced  Iwckward,  and  it  was  found  to  a 
proach  nearer  and  nearer  to  Jupiter.  Proceeding  backward  th 
over  a  period  of  two  years,  wo  find  that  in  March,  I8a7,  th«  p 
of  Jupiter  was  ao  strong  that,  in  order  to  keep  the  work  at  all 
curate,  we  were  obliged  to  shorten  the  stops  to  ten  days.  O 
tinning  thus,  the  pull  of  Jnpiter  grew  stronger  and  strongor^ 
til,  in  Oct^iber,  18SG.  it  was  actually  greater  H  '  f 
n,  and  a  rhango  of  method  hml  to  be  nsetl  in  <■■ 
path  beyond  that  point,  and  with  this  change  in  methodti  app« 
tile  interesting  mathematical  part  of  the  problem. 
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It  is  now  perfectly  well  known  to  every  Bchoolboy  that  the 
Sim  is  the  center  and  ruler  of  the  solar  eystem ;  that  the  earth  and 
other  planets  revolve  ahout  it  in  great  ellipees.    This  simple  fact 


was  not  Tecognized,  however,  until  nearly  the  middle  of  the  six- 
teenth oentory.  For  thoosands  of  years  previously,  astronomers 
as  well  as  prieBts,  the  educated  and  the  ignorant,  had  thought 
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tliat  the  earth  was  the  center  of  the  universe ;  that  the  sun,  th» 
planets,  and  the  countless  stars  revolved  around  and  wei-e  acces- 
sory to  tiny  little  abode  of  man. 

Ptolemy,  the  greatest  astronomer  of  the  ancients,  put  this  falso 
theory  on  a  strict  mathematical  basis.    By  means  of  his  cumber- 
some system  of  epicycles  he  could  roughly  compute  the  positiona^ 
uf  the  planets  at  any  time,  could  foretell  the  time  of  rising  and. 
setting  of  the  raoou,  and  predict  eclipses.    But,  while  the  Ptole- 
maic system  is  false,  T^hilo  it  does  not  agree  with  what  wo  noiw 
know  to  be  the  tnie  system  of  the  heavens,  yet  it  is  mathematic- 
ally possible.    In  discussing  the  various  positions  aud  motions  of 
the  planets,  it  would  be  perfectly  possible  to  consider  the  earth  as 
the  fixed  point  around  which  thoy  move;  wo  could  thus  arrive 
at  correct  results,  but  the  processes  would  be  infinitely  long  and 
complicated.    And  yet  a  modification  of  this  antiquated  method 
was  the  only  means  of  tracing  further  the  path  of  this  intert^sting' 
comet,  for  the  pull  of  Jupiter  became  now  so  strong  that,  in  our 
backward  path,  we  would  have  had  to  take  steps,  not  of  a  few 
days,  not  of  a  few  hours,  but  of  twenty  or  thirty  minutes  at  a 
time.     The  task  would  have  been  endless. 

Jupiter  was  now  the  ruler  of  the  comet's  destiny,  the  sun  b 
mere  disturbing  element,  so  that  it  be<!ame  simpler  to  give  Jupiter 
its  just  position  as  ruler  at  the  center  of  the  comet's  motion. 

Jupiter  was  made  the  momentary  center  of  the  universe; 
comet,  sun,  earth,  and  planets  were  all  considered  as  revolving 
around  this  monster  planet.  The  change  of  the  center  of  motion 
from  the  sun  to  Jupiter  was  easily  effected,  and  the  resulting  orliil 
of  the  comet  about  Jupiter  was  found  to  be  a  hyperbola,  an  opea 
curve.  And  now,  just  as  before,  this  curve  is  merely  the  path  the 
comet  would  have  described  about  Jupiter  if  it  and  the  planet 
were  the  only  two  bodies  in  existence ;  the  long-suffering  comet 
is  still  pulled  and  hauled  at  by  various  bodies,  notably  the  sun, 
and  step  by  step  its  jmth  liad  to  ho  tra<!cd  out.  At  first,  steps 
of  ten  days  each  were  found  to  be  suificiently  accurate,  but  w 
the  comet  approached  closer  and  closer  to  Jupiter  it  began  to 
move  faster  and  faster,  and  consequently  the  length  of  the  step* 
had  to  be  shortened  to  four  days  each.  After  the  comet  hwi 
passed  Jupiter  the  length  of  the  steps  was  gradually  lengthen! 
again. 

The  remarkable  character  of  this  appulae  should  be  c 
understood.    The  comet  passed  the  center  of  Jupiter  in  188fl,  Jul; 
Iftth,  at  DO  greater  distance  than  two  and  one  third  radii  of 
planet.    It  must  theu  have  passed  the  surface  of  Jupiter  at  a 
tanco  of  only  one  and  one  third  radii — that  is,  the  center  of 
comet  was  only  about  sixty  thousand  miles  from  the  surface 
the  planet.    It  is  not  at  all  improbable  that  parts  of  the  di0u 
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mass  of  the  comet  swept  over  the  aiirfjico  nf  Jupiter  it^self,  and 
that  we  had  here  a  true  collision  between  the  two  hiniies.  The 
comet  struck  the  planet  a  glancing  blow,  as  it  were.  As  is  uHual 
in  all  collisions,  the  weaker  body  suffered :  the  comet  was  broken 
into  three  partn,  while  Jupiter  was  iinharme<l. 

When  the  comet  had  passed  far  enough  away  from  Jupiter,  bo 
that  the  sun  had  regained  its  supremacy,  the  mption  was  again 
'  referred  to  the  sun  as  6xod  point,  and  the  tedious  process  of  trac- 
ing the  comef s  history  continued,  step  by  step.  Tracing  thus 
backward  the  path  of  this  minute  boily,  we  find  that  it  leads  to 
the  spot  where  Lexell's  comet  disappeared  in  \77X  Either  two 
j  comets  can  occupy  the  same  space  at  the  same  time,  or  the  comets 
I  Of  1770  and  1889  are  one  and  the  same. 

We  have  thus  seen  something  of  the  laborious  process  by 

»lich,  starting  with  a  few  observed  positions  of  a  body  in  1889, 

I  *e  can  trace  the  path  it  has  traveled  for  one  hundred  and  seven 

f  years;  bow  we  can  show  its  identity  with  a  comet  seen  in  1770. 

Of  the  path  itself  but  little  has  yet  been  said.    It  is  interesting. 

And  as  it  is  always  easier  to  trace  a  succession  of  events  in  the 

Girder  in  which  they  occur  than  it  is  to  reverse  the  order  of  time,  we 

*ill  start  with  the  first  recorded  public  appearance  of  the  comet, 

ia  1770,  and  give  a  brief  sketch  of  its  erratic  course  through  the 

.  heavens  since  that  moment — though,  remember,  this  path  was 

I  discovered  by  tracing  the  body  backward  along  its  course. 

Look  again  at  the  diagram.    In  the  summer  of  1770  the  comet 

L^as  seen  moving  along  the  small  dotted  curve  in  the  region  very 

[tloeeto  the  smallest  circle  in  the  diagram,  which  represents  the 

orbit  of  the  earth.    It  disappenrod  from  view  and  passed  outward 

l&long  this  dotted  curve,  making  one  complete  revolution,  returning 

[ill  I??.*!  to  the  jmint  where  it  was  first  seen.    During  these  few  years 

jtlieearth  had  also  been  traveling  its  yearly  path  around  the  sun, 

[and  it  so  happened  that  in  this  latter  year  (1775)  the  earth  had 

I  moved  into  a  different  position  in  its  orbit,  so  that  the  sun  was 

Mirectly  between  it  and  the  comet.    The  comet  was  therefore  not 

then  seen.    Onward  went  the  comet  along  this  dotted  path,  until, 

I  in  1779,  it  had  reached  the  outermost  point,  when  it  encountered 

[Jupiter,    The  effects  of  this  appulse  were  very  marked  as  regards 

Ibe  comet:  It  was  pushed  completely  out  of  its  path  and  set 

oving  in  an  immense  ellipse,  the  one  that  extends  far  out  to  the 

^ft  in  the  diagram.    From  five  and  a  half  years  its  period  had 

I'D  changed  to  about  thirty-four  years.    In  this  large  path  this 

[itive  body  moved  without  any  extraordinary  incident  for  sixty- 

i  yeant,or  until  1846.    During  tliis  time  it  had  traveled  twice 

ad  the  curve,  and  it  was  fairly  started  on  its  third  trip,  when 

Rturn  took  a  hand  in  the  game  and  altered  its  path  considerably, 

ending  the  ellipse  to  one  of  forty-seven  years  period.    On  it 
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went,  but  it  was  nover  allowed  to  cotnplft©  oven  one  rovolutiWH 
this  last  ellipse,  for  in  1886  it  colUdttd  with  Jupiter,  as  has 
already  described,  and  itH  path  was  changed  to  the  small  eUipw 
in  which  the  justly  famous  comet  is  now  moving,  and  in  which  it 
will  continue  to  move  for  a  number  of  yeiin*  to  come. 


THE  INVENTOR  OF  THE   LIGHTNING-ROD. 
bt  JosEra  J.  KBix.  ^ 

W'UEN  the  newspapers  lat<>Iy  announced  the  names  of  <*iriP 
nont  electricians  which  are  to  mlorn  the  EUiitrical  Build- 
ing at  the  Columbian  World's  Fair  in  Chicago  in  1893,  we  wen? 
surprised,  nay,  disappointed,  to  find  that  the  rpspectivo  ofliciaU 
left  out  the  name  of  a  man  of  science  whoso  morita  would  fully 
entitle  him  to  that  honor.  We  mean  Prokop  Divis^the  man  who. 
before  Franklin,  discovered  the  identity  of  lightning  and  elec- 
tricity, and  the  issuing  of  electricity  from  metallic  points,  Hfo 
important  truths  which  led  him  to  construct  a  lightning  co&- 
ductor.  But  his  modesty  (he  was  a  Catholic  priest  and  n  ' 
ough  scholar),  and  the  ignorance  of  others  combined,  caD>:<' 
name  nearly  to  be  forgotten.  The  Encyclopedia  Britannict 
knows  nothing  of  him,  while  the  Oerman  Conversations  Lexicon 
of  Brockhaus  {Volume  V,  page  406)  disposes  of  his  two  grwl 
discoveries  exactly  in  two  sentences.  The  only  mention  of  him 
we  &nd  in  English  literature  is  a  short  sketch  in  the  HistoHcui 
Magazine  for  February,  1868  (page  93.  article  xii),  which  i*  » 
translation  from  a  French  |>eriodical.  As  the  life  of  Divis  ittof 
itself  sufl^ciently  intorosting,  we  hope  to  bo  justified  in  prosf*!  ''•" 
a  few  more  details  of  his  life  to  the  readers  of  this  ma>: 
Our  article  is  based  chiefly  upon  a  sketch  in  the  Bohcmiaii 
Encyclopaedia  of  Riegcr  and  Maly  (Volumft  I,  [tagea  iJ09,  3KI,  *n*l 
Volume  III,  page  941). 

Prokop  Divis  (Dyiv'ish)  wa«  born  on  the  Ist  of  August,  lOW, 
in  the  towu  of  Zamberk  (its  German  name  is  Sonftaoberg)*  Hi 
northeastern  Bohemia,  of  Bohemian  parents.  At  the  gymnasiiUB_ 
of  Znojnio  he  rereive*!  the  rudiments  of  higher  educntioDi, 
afterward  entered  tlie  Premonstrateneian  order  at  Luka. 
November  30,  1720,  he  bound  himself  with  the  throe  mon 
vowB,  and  six  years  later  took  the  holy  ord*-ra.    On  :;  1 1 

high  scholarship,  he  was  flOon  af t<*r  appoitiliNl  Pr«' 
Llosophy  in  the  Lyceum  of  Luku.    A  8|KK:ial  feature  ot  bus  toci« 
were  various  experiments  in  physios,  with  which,  contrary  to] 
preco<lents,  he  liked  to  illustrate  tho  subje<!ts  discussed.     It 
be  romrmbered  that  tho  Church  has  never  looked  with  fa^ 
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natural  sciences.  After  a  year  had  passed,  Divis  was 
obliged  to  change  his  subject  and  lecture  on  tlioology.  He  dis- 
linguished  himself  also  in  this  new  field,  and  accordingly,  on  the 
Ith  of  August,  1733,  the  University  of  Salzburg  conferred  upon 
him  the  degree  of  Doctor  of  Divinitj'. 

He  had  been  longing  for  an  opportunity  to  devote  himself  to 
scientific  research.  His  wishes  seemed  to  be  fulfilled  when  he 
was  ordained  parson  of  the  parish  of  Prendice  (Pren'dyitsch),  a 
small  village  in  southern  Moravia,  near  the  citj'  of  Ziiojmo 
(Znaim  on  English  maps).  Hero  all  his  leisure  was  givou  to 
physical  experiments;  with  especial  care  he  studied  the  properties 
of  water  and  fire  (oxidation).  In  1741  he  became  prior  of  the 
Lukan  Convent,  and  consequently  had  to  discontinue  his  scientific 
labors  for  a  few  years,  as  the  duties  of  the  new  oflSce  required  all 
his  time.  Bo8ides,the  Austro-Prussian  War  had  just  broken  out,* 
and  a  double  care  devolved  upon  the  .shoulders  of  the  new  prior. 
Throughout  the  war  Divis  faithfully  performed  his  duties,  but 
aa  aoon  as  peace  was  restored  to  Moravia  he  resigned  his  dignity 
and  returned  to  Prondico  to  resume  his  favorite  work.  His 
parish  was  a  small  one,  and  thus  Divis  was  enabled  to  spare  time 
enough  for  scientific  inquiries.  He  now  entered  upon  an  exami- 
nation of  electricity.  Pursuing  the  safe  omjiiric  method,  Divifl 
based  all  his  conclusions  and  estimates  upon  careful  experimentB. 
Hifi  observations  of  thunderstorms  led  him  soon  to  a  discovery 
Ihat  lightning  was  but  an  electrical  spark — that  in  his  labora- 
tory he  could  imitate  thundHr  and  lightning  on  a  small  scale — 
and  he  resolved  to  try  if  it  were  possible  to  make  thunderbolts 
harmless.  How  thorough  his  studies  were,  may  be  gathered  from 
the  fact  that  he  worked  out  a  complete  theory  of  atmospheric 

ilectricity,  a  treatise  on  which  was  published  from  his  papers 

ftor  his  death. 
Another    important   discovery    followed    soon    after.     Divis 
ffoand  out  that  metallic  points  would  both  attract  and  discharge 

ilectricity  more  speedily  than  anything  else,  and  proceeded  to 

nake  a   practical    iip]>Iication   of    the  newly  discovered    truth. 

Lbout  the  santH  time  Franklin,  on  this  side  of  the  Atlantic,  was 
giving  his  first  lessons  in  electricity  from  Dr.  Spence. 
The  fame  of  the  electrical  experiments  of  Divis  soon  reached 
the  imperial  court  of  Vienna,  and  the  Emperor  Francis  Stephen, 

rho  was  somewhat  of  an  amateur  naturalist  himself,  invited 

)ivis  to  Vienna,  to  repeat  his  experiments  in  the  halls  of  the 


*  ChorUii  VI,  King  of  Boheniia  and  Hangarjr  and  Emperor  of  Germany,  dini  in  1740, 
■riDg  tiia  dutninioiu  to  litH  daughter  Maria  Tbereu,  Frederick  Uie  Pnuaiati  Uiougbt  thia  a 
opportunity  to  rob  tb«  queen  of  Bomo  of  faer  territories,  and  be  ImmedUlolv,  niibout 
W5  Hgbt,  and  withoiit  erco  a  dodaratton  of  war,  inrnded  Silesia. 
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imperial  castle.  These  performances  wore  also  honored  by  thi 
presence  of  the  Empress  Maria  Theresa.  The  imperial  couple 
(■vrere  highly  pleased  with  the  experiments,  and,  to  show  tln'ir  1 
esteem  for  Divis,  they  presented  him  with  two  heavy  goldenj 
medals  with  their  busts  engraved  upon  them.  ^| 

In  17/SO  Divis  demonstrated  his  superior  knowledge  of  eleft- 
tricity  in  an  amusing  way.  Father  Francis,  a  learned  Jesuit,  waa 
about  to  make  some  experiments  with  his  electrical  machine  at 
the  Vienna  court.  While  he  was  making  some  preliminary  re- 
marks, the  Bohemian  scholar,  who  had  concealed  a  number  of 
small  iron  nails  in  his  periwig,  approached  the  machine  and 
viewed  it  closely  from  all  sides,  as  though  he  were  going  to  mako 
a  critical  examination  of  it.  His  true  intention  was,  however,  to 
take  away  all  electricity  atore<l  on  the  metallic  balls,  in  which  he 
succeeded  without  touching  the  machine. 
Imagine  the  horror  of  Father  Francis  when 
he  finally  came  to  perform  his  experiment, 
and  found  that,  although  hia  accumulators 
were  well  insulated,  all  his  electricity  was 
gone! 

In  1753  Prof.  Richmann,  of  St.  Pete: 
burg,  while  observing  a  storm  from  a  hut, 
was  killed  by  lightning  descending  an  in- 
sulated iron  bar  specially  erected  for  the 
purposes  of  the  study.    Upon  learning 
the  fate  of  that  martyr  of  science,  Di 
di'ew  up  a  memoir  on  that  unhappy  occur- 
rence, in  which  he  demonstrated  that  the 
iron  bars,  as  used  by  Richmann,  were  both 
unsafe  and  dangerous,  and  clearly  shov^^l 
how,  in  case  of  a  storm,  the  danger  of » 
lightning-stroke  could  be  averted  by  means 
of  a  conductor,  the  idea  of  which  had  al* 
ready  matured  in  his  mind.    This  treatise 
he  sent  to  the  famous  mathematician  and 
naturalist,  Euler,  then  President  of  the  B*^ 
lin   Academy  of  Sciences,  asking  for  his 
judgment.    But  his  application  was  in  vain; 
the  Academy  failed  to  understand  his  rea- 
soning.     Tliis  is  one  of  the  nunieruus  in- 
stances which  go  to  show  that  it  is  alwnyi 
the  individual  workers  to  whom  we  have  to  look  for  any  adv 
in  science  rather  than  learned  societies.     When  Franklin's 
count  of  his  discovery  was  read  in  the  British  Royal  Society,  it 
was  laughed  at  by  the  connoisseurs. 

Divis  was  not  discouraged  by  the  cold  reception  with  which 
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liad  met  in  Berlin,  but  went  on  to  construct  his  light- 
After  all  that  was  necessary  had  been  prepared,  tho 
rtrjp  wew  erected  on  the  15th  of  Jane,  1754,  near  the  resi- 
of  the  parson,  for  Divis,  in  order  to  avoid  all  risks,  gave 
>  idea  of  placing  the  lightning- 
Xju  tho  building,  but  built  it 

f'  in  the  free  field  near  the 
The  lightning-rod  of  Divis 
•nstrucfced  as  follows : 

1^  itod,  slender  iron  bar  formed 
part  of  the  machine.  Fas- 
it  were  two  cross-bars,  thus 
four  arms,  acrass  each  of 
turn,  a  shorter  bar  was  laid, 
of  the  twelve  extremities  so 
d  bore  a  box  filled  with  shav- 
f  iron  in  which  twenty-seven 
leedles  were  stack,  making  three 
sd  and  twenty-four  needles  in  all.  Tho  main  bar  was  sup- 
by  a  wooden  column  sufficiently  high  (forty-eight  feet  at 
rward  one  hundi'ed  and  thirty-two  feet)  to  secure  protec- 
|tho  building  and  its  immediate  surroundings.  Several 
bs  connected  the  main  bur  with  the  oarth.  The  effect  of 
le  was  to  divide  the  lightning  into  as  many  sparks  as 
were  needles  (three  hundred  and  twenty-four),  and  thus  to 
its  force.  It  might,  therefore,  more  properly  be  called  a 
jiy-di  visor. 

^p)y  had  the  rod  been  erected  when  a  storm  came  rushing 
im  the  north.  Thunder-clouds  bung  over  Prendice,  and 
illy  white  shafts  of  lightning  were  seen  darting  from  the 
ad  flying  toward  the  conductor.  In  a  few  minutes  a 
bud  enveloped  the  machine,  and  the  storm  soon  passed 
lout  doing  any  damage.  For  two  years  Divis  continued 
nting  with  his  lightning<rod ;  the  results  were  published 
rinci  in  the  Prague  News  (1754).  Having  satisfied  him- 
*rd  to  the  utility  of  his  new  machine,  Divis  offered  to 
>r  a  pliui  for  erecting  a  number  of  conductors  in  vari- 
of  his  empire.  The  emperor  submitted  the  plan  to 
mathematicians,  who  wore,  unfortunately,  a  little  be- 
ne times,  and  reported  unfavorably  upon  the  Bohemian's 
OIL  The  plan  was  consequently  never  carried  out.  Ab- 
fij  speaking  about  tho  report  of  the  Viennese  "  connois- 
^in  a  htiter  to  Divis,  "  BIfisplienmnt,  quae  ignorant" 
^eme  that  which  they  do  not  understand).  And  at 
^541,  Divis  was  compelled  to  remove  bis  lightning-rod. 
ill  beou  a  very  dry  summer  tliat  year,  which  tho  farmers 


\ 


p 


of  Prendico  and  the  neighboring  places  ascribed  to  Divis^s  ma- 
chine !    One  day  an  angry  crowd  came  to  the  parsonage  and  tore 
down  the  iron  bars.    The  authorities  then  ordered  Di\'is  to  take 
away  his  machine,  and  he  accordingly  removed  it  and  deposited,^ 
it  at  Bruck,  whore  it  has  been  kept  to  this  day.  H 

There  is  a  marked  similarity  between  the  treatment  which  the 
invention  of  Divis  suffered  at  the  hands  of  his  neighbors  and  that 
accorded  to  Franklin's  coudnctor  in  America.  When,  in  1755, 
Massachusetts  had  experienced  a  sharp  shock  of  an  eartliquake, 
the  judgment  of  the  public  opinion  was  pronounced  upon  Frank- 
lin's rods  as  the  direct  cause  of  the  earthquake.  As  late  as  1770  a 
Boston  clergyman  preached  against  the  lightning-rods  as  "im-  i 
pious  contrivances  to  prevent  the  execution  of  the  wrath  of 
Heaven.^'  The  difference  between  the  relative  positions  of  the 
two  inventors  was  that  in  America  a  divine  denounced  a  layman, 
whereas  in  Moravia  laymen  denounced  a  divine.  We  unwillingly 
mciiil  the  words  of  Miidler :  "  In  nil  times  and  in  all  countries  the 
enemies  of  truth  and  light  protend  to  be  fighting  for  the  honor 
and  glory  of  God." 

Thus  Divis  was  prevented  from  perfecting  his  machine,  which 
would  have  doubtless  been  wrought  by  him  into  a  different,  more 
advantageous,  shape  but  for  the  official  order.  Divis  felt  hirasftif 
obliged  to  give  up  his  studies  and  experiments  in  electricity,  and 
his  versatile  genius  tume<l  to  a  new  field — nyusic.  Ho  was  well 
acquaint^l  with  acoustics,  and  as  a  Bohemian  he  possessed  like-  j 
wise  a  personal  liking  for  music ;  and  before  long  his  creative 
genius  enriched  the  musical  world  with  a  new  instrument  whkfi 
he  named  "donis  d'or."*  This  instrument  is  played  by  both 
hands  and  feet,  like  an  organ,  and  it  can  give  the  sound  of  almost 
any  stringed  or  wind  instrument,  fron)  the  pianissivw  to  the 
foHissimo,  as  it  has  as  many  as  one  hundred  and  thirty  registers. 
In  its  effect  this  instrument  is  equal  to  a  full  orchestra. 

This  was  the  last  great  work  of  DiWs,  and  on  the  26th  of 
December,  1765,  the  untiring  worker  quietly  departed  his  life. 

Personally,  Divis  had  the  true  appearance  of  a  thinker.  In  his 
early  youth  his  health  was  rather  delicate,  but  it  improved  steadi- 
ly after  he  began  his  electrical  ex|)eriments  and  never  failed  him 
again,  although  he  was  constantly  at  work.  Oftentimes  he  was 
80  deeply  absorbed  in  his  experiments  or  observations  that  he 
would  not  notice  his  friends  coming  to  see  him,  until  a  servant 
reminded  him  of  their  presence  by  pulling  bis  sleeve.  The  steady 
mental  work  gave  his  face  a  serious,  unfriendly  mien,  which  dis- 
appeared, however,  whenever  he  happened  to  be  in  a  circle  of  his 
friends.   His  guests,  among  whom  there  were  many  distingui.shed 


*  Dents  is  a  Frcncli  tnuwUtion  of  the  Bohcmun  nunc  I>iTia,     D'or  meaiu  *'  vf  guld" 
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pmoQs.  he  alwAys  entertained  courteously.  Besides  his  mother- 
(ODgue,  the  Bohemian,  he  also  knew  Latin,  German,  and  French. 
From  the  papers  ho  left  there  was  printed,  after  his  death,  a 
treatise  entitled  L.anffst  verlongte  Theorie  der  meteorologischeu 
Electricit&t  (The  Long-sought  Theory  of  Atmospheric  Electrici- 
ty), Tfibingen,  17(iK. 

Prokop  Divis  is  an  interesting  example  of  an  ideal  scholar, 
[Originally  he  studied  science  merely  for  the  sake  of  finding  out 
]  the  truth ;  but  when  he  saw  that  the  truths  discovered  by  him 
Icoald  bo  utilized  for  the  benefit  of  mankind,  he  utilizetl  tliem. 
lUndoubtedly  he  knew  nothing  of  Franklin,  and  there  is  no 
[Tf  :  '  •  ■f^  tiiat  Franklin  ever  heard  of  Divis;  thoir  discoveries  in 
ity  were  wholly  independent  of  each  other.  But  Franklin 
was  the  happier  of  the  two  because  he  found  a  people  who  under- 
tftuud  him — the  French;  while  Divis,  by  his  social  position,  was 
.  prevented  from  perfecting  his  instrument  We  must  n^memlwr 
Hthat  Benjamin  Franklin  was  a  public  man,  who  stood  conspicn- 
^Hoosly  boforo  three  countries,  while  Frokop  Divis  was  merely  a 
BpArish  priest  of  a  small  Bohemian  village,  with  few  or  no  connec- 
^■tions.  Yet  we  admire  his  genius  evinced  by  inventions  so  vastly 
Hdiifercnt — a  lightning-rod  and  a  musical  instrument.  These  are 
^Brittily  characterized  in  his  epitaph,  written  by  one  of  his  contem- 

"poraries : 

**  Ke  lfturUt«  lorem,  gentes  I  quid  vester  ApoUo  \ 
Irte  magia  deuii  est  falminU  atqao  soni.^*  * 
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GENIUS    AND    SUICIDE. 

Bt  CHAKLES   W.  I'lLUBUI,  M.  O. 

WINSLOW,  in  his  Anatomy  of  Suicide,  says,  "A  person  who 
accustoms  himself  to  live  in  a  world  created  by  his  own 
fancy,  who  surrounds  himself  with  flimsy  idealities,  will,  in  the 
course  of  time,  cease  to  sympathize  with  the  gross  realities  of 
fe,"  and  any  one  who  will  take  the  trouble  to  road  the  biogra- 
hies  of  men  of  genius  will  see  that  this  statement  is  borne  out 
a  remarkable  degree.    Probably  the  most  striking  example  of 
■this  doctrine,  as  well  as  the  most  pathetic  instance  of  suicide  in 
the  annals  of  literature,  is  found  in  the  reconls  of  Chatterton'a 
hort  life.    From  the  beginning  shadows  hovered  over  him.    He 
the  posthumous  child  of  a  poor  widow,  whose  dead  husband 
been  a  rough,  drunken  fellow,  and  a  singer  and  sulxOianter 
the  cathedral  choir  of  Brist<d.    The  mother  supported  herself 


***Ilo  not  prawe  Jove,  nkUmu!    Whmt  U  your  Apollo  f 

Tltb  inan,  ntber,  b  a  gud  uf  both  tbo  Ugfatning  uid  Ibe  Miond.'* 
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by  droBSinalnDg  in  one  of  the  back  streets  of  the  old  town,  and  i\ 
boy  wae  only  able  to  gain  tho  mdiments  of  an  education  in 
charity  achoul.  His  bingraphnr  tolls  us  thut  ho  was  of  a  |>cculiiir 
temper,  suUou  and  silent,  and  given  to  sudden  fits  of  weeping  o^ 
violent  rage.  When  only  ten  years  of  age  he  began  to  writ 
verses,  and  ultliough  ho  was  too  shy  and  dillidt'iit  to  make  a  ronf 
dant  of  any  one,  his  secret  soon  became  known  among  the  littli 
blue-coats  of  Colston's  Charity  School.  His  uncle,  Richard  Phi 
lijis,  was  the  sexton  of  the  church  nf  St.  Mary  Redcliffp,  in  Brist 
one  of  the  most  huautiful  specimens  of  paroi-hial  church  urcU 
tecture  in  all  England,  and  many  of  this  strange  boy's  days  wei 
passtMl  studying  tho  inscriptions  on  the  altar  tombs  and  in  po| 
ing  over  tho  forgotten  [mrchmeut  deeds  which  had  lain  for  yeal 
unheeded  in  the  oaken  chests  in  the  old  muninieut-room  abon 
tho  porch.  So  much  of  his  time  was  spent  in  solitude,  and 
seemed  to  have  so  few  of  the  chamctHristics  of  cliildnu,  that  niarij 
reganled  him  as  weak  in  intellect.  But  even  then  he  was  thir 
ing  for  fame,  and  while  only  a  child  was  wont  to  say  that  a 
might  do  nnytliing  he  chose.  It  was  the  accidental  discovery  < 
the  old  pai*chmont  deeds  in  tho  parish  church  that  led  this  chiJ 
of  genius  to  perpetrate  the  Rowley  forgeries,  and  to  claim  thi 
these  pro<lucts  of  his  own  imagination  had  lain  in  the  old  ch« 
for  more  thun  three  centuries.  Failing  to  obtain  the  putroua^ 
of  Sir  Horace  Walpole,  he  determined  to  seek  his  fortune  in  Loi 
don,  and  in  order  to  obtain  his  I'elease  from  Lambert,  au  attorne 
into  whose  employ  he  had  been  bounds  he  sat  down  on 
eve,  April  17,  1770,  and  penned  hia  Last  Will  and  Testamec 
in  which  he  intimated  his  intention  of  committing  8uici«i 
Among  his  satirical  bequests  he  leaves  his  "humility"  to  ll 
Rev.  Mr.  Camplin,  his  "  religion  "  to  Dean  Barton,  and  his  "  sptr 
and  disioterestudne&s  "  to  Bristol.  This  strange  document  had  i 
desired  eflfect,  and  Lambert  canceled  his  indentures.  So,  with 
light  heart,  a  lighter  purse,  and  a  bundle  uf  valuable  manuscri] 
under  his  arm,  he  set  out,  at  the  age  of  seventoen,  to  gain  forti 
and  fame  as  a  man  of  letters  in  tlie  great  metropolis.  His  ; 
life  is  well  known.  Nothing  but  disaster  followed.  He 
the  simplest  necessities  of  life,  but  even  when  starving 
cheerful  words  and  sent  small  gifts  to  tho  mother  and  suiter 
behind.  Failure  met  him  at  every  han<l,  and  by  degree.ii  bo  i 
lower  and  lower  into  the  depths  of  despair,  until  finally,  wit 
last  iwnny,  he  purchased  sufficient  arsunic  to  end  his  \a. 
life.  He  was  found  on  his  oot  of  straw  with  torn  mauuKcript 
ibont  him.    Thus  ended  the  brief,  strange  life  of  the 

iirked  babe  who  perished  in  his  pridr," 
Another  example  of  Wineluw's  doctrine  U  Hugh  Mi11« 

f-taught  gvuius,  wUu  waa  bom  at  Cromarty^  Ln  the  noi 
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Scotland,  on  the  10th  of  October,  1802,    Like  Ohatterton,  he  had 

little  patience  with  the  schools.    He  would  play  truant  in  order  t*> 

enjoy  a  liook  in  fruwlom  on  tlie  liill  or  by  tho  sea,  and  his  old 

schoolmaster  feared  that  he  would  become  a  dunce.    Curious  to 

5iAte,  when  it  became  necessary  for  him  to  decide  upon  a  trade, 

I  he  cliosH  that  of  stono-muson  so  that  he  might  be  unemployed  in 

I  tho  wintor  frusta,  and  thus  Imvu  opportunity  to  read  and  write. 

For  fifteen  years  he  worked  in  the  quarry  during  the  pleasant 
[days  of  summer,  Hud  spent  the  hours  of  wintor  i>rt)so(Mitiug  the 
[object  of  his  umbiiioii — the  Writing  of  good  English.  His  clear, 
Icboioe  diction  caused  the  Edinburgh  Review  to  a.sk,  "Where 
f  could  this  man  havo  acquired  his  stylo  ?"  little  thinking  that  tho 
^vater  part  of  his  life  had  been  spent  in  tho  quarry  and  hewing- 

His  work  attracted  so  much  attention  that  in  1840  he  was 
c&Ued  to  the  editorial  chair  of  The  Witness,  a  semi-weekly  paper 
published  in  Edinburgh  for  the  purpose  of  securing  spiritual  in- 
drpeudence.  Unremitting  lalx}r  resulted,  and  the  night  follow- 
ing the  complntion  of  his  greatest  work,  The  Testimony  of  the 
Rocks,  he  yielded  to  the  strain  to  which  his  overworke<i  brain 
had  been  subjoctod  and  sent  a  bullet  through  his  heart. 

Another  similar  case  is  that  of  Robert  Tannahill,  a  Paisley 
weaver,  who  was  one  of  the  most  popular  successors  of  Bums  in 
»ong-writing.  He  was  bom  in  1774,  apprenticeii  to  his  father's 
tnwle  when  twelve  years  of  age,  and  composed  his  songs  as  his 

ttle  went  to  and  fro.     He  apparently  had  a  single  love  affair, 

ich  occasioned  the  composition  of  the  popular  song,  "Jessie, 
tlie  Flower  of  Dunblane."  Ho  was  shy,  sonsitive,  and  awkward, 
and  therefore  uncomfortable  except  in  the  presence  of  his  humble 
friends.  His  monotonous  existence  was  broken  only  by  occa- 
sional trips  to  Glasgow,  and  the  one  memorable  day  in  all  his  life 
was  when  Jamus  Hogg,  the  Ettriok  Shepherd^  paid  him  a  \isit 
The  meeting  was  prolonged  into  the  night,  and  the  parting  was 
painful  and  pathetic.  Tannahill,  gi*asping  the  hand  of  his  poet- 
brother,  said,  while  tears  suffused  his  eyes:  "Farewell!  We 
ftliall  never  meet  again."  His  words  were  prophetic,  for  shortly 
afterward  bis  body  was  found  stark  and  stiff  in  a  pool  near  his 
houses 

To  come  down  to  more  recent  times,  we  have  but  to  recall  the 
melancholy  end  of  Richard  Realf,  an  English  peasant,  bom  in 
Framtiold,  Sussex  County,  Juno  14,  1834.  1  cau  not  bettor  give 
the  Btory  of  his  life  than  by  quoting  freely  from  a  letter  written 
lo  ■  !  Johnson  in  1876,  who  was  at  work  upon  a  short  biog- 

iie  poet  for  the  Little  Classic  Series.    In  this  letter  he 
I  never  received  any  education  in  my  boyhood,  except  fori 
r  or  two  at  the  little  village  school.    We  were  a  large  family] 
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and  very  poor,  and  I  went  to  work  in  the  finMa  at  a  vnry  teiide 
age."  At  fifteen,  or  tbereabouta,  he  atates  that  he  began  to  writ 
vorse,  "lisping  iu  numbora,  for  the  numbers  came."  When  sia 
fcwn  he  went  to  visit  his  sister,  who  was  a  servant  in  the  family 
a  physician  at  Brighton,  and  the  wife  of  the  doctor,  who  was  a 
lady  of  literary  tastes,  manifested  an  interest  in  him  and  mo'le 
htm  her  amanuensis.  A  physician,  who  lectured  on  phrenology. 
shortly  afterward  became  a  guest  of  his  benefactress,  and  lee 
iug  of  the  young  (Xiet's  ventures  nuule  use  of  some  of  them  iu  oru 
of  his  lectures  to  illustrate  the  organ  of  ideality.  Amoug  tlu 
listeners  was  Lady  Byron.  She  with  Ropers,  Mrs.  Jameson,  an^ 
Lady  Jane  Peil,  determined  upon  publishing  a  collection  of  hil 
verses,  and  did  ao  iu  185*^,  under  the  title  of  Guesses  at  the  Buao 
tiful.  He  soon  realized  that  he  was  in  danger  of  being  spoiled 
coudcHcendiug  patronage  and  praise,  and  therefore  wrote  to  Lndj 
Byron,  who  was  then  at  her  country  residence  iu  Surrey,  beggiu| 
her  to  get  him  away  from  surroundings  which  might  make  him 
forget  the  honest  peasant  parentage  from  which  he  sprang.  Sli^^ 
at  once  made  arrangements  for  him  to  go  down  to  Leice8t«rsbif^H 
to  her  nephew,  Mr.  Noel,  manager  of  one  of  her  estates,  where  hc»  " 
would  have  opportunity  to  study  the  science  of  agriculture 
well  as  to  prosecute  his  literary  purposes.  Like  all  men  of  poeti 
temperament,  he  had  the  fatal  faculty  of  falling  in  i 
attachnieut  soon  sprang  up  between  hinwelf  and  thw  tj  _  - 
ter  of  Mr.  Noel.  Realising  that  there  was  a  guU  between 
which  could  never  be  bridged,  ho  determine*!  to  come  to  A  ■ 
Reaching  New  York  in  1854,  he  began  to  explore  the  bl' 
the  ptirpose  of  writing  sketches, but  instead  became  a  sort  of  El^i 
Points  missionary.  He  kept  at  this  work  f(»r  two  yoars,  and  the 
in  18'>6  conducti^d  a  large  number  of  Free  State  eniij^raiiU 
Kansas.  He  became  intimate  with  John  BmwUj  was  with  hil 
at  Harper's  Ferry,  and  narrowly  escaped  lynching.  He  enliatt 
in  1803  and  served  through  the  war  with  credit,  rising  by  promo 
tions  to  the  rank  of  captain.  The  next  st^^p  in  his  history  had  a 
local  interest  for  us  wlio  live  in  the  western  part  of  New  York, 
for  in  the  autumn  of  ]8«7  we  hear  of  him  in  Rochewter  writing  a 
series  of  remarkable  poems  for  the  Rochester  Union.  It 
tliure  that  Rossiter  Johnson,  who  was  then  assistant  editor  of  Ik 
Democrat  and  Chrouicle,  became  interested  in  him,  and  it  wi 
also  there  that  he  contrartod  the  unfortunate  marrint' 
darkeneil  his  life  and  ultimately  brought  it  to  an  eud.  .<  ._ 
who  has  writt^iu  fully  of  this  episode,  tries  to  excuse  him  by  Ba| 
ing  that  the  wmnan  had  nurwd  him  t"  *  1  iUuosi,! 

that,  his  gratitudt>  made  him  beliitvo  i  •!  pi.*HCO 

oont&utmont  where  on  ordinary  man  would   havo  known  \hi 
nothing  but  disappointment   and   uuhapplneiis    would    taXiai 
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Bealf  himself  said  that  he  thought  his  mind  was  obscured  at 
the  time.    After  some  years  of  misery  he  procured  a  divorce  and 
remarried.    Happiness  seemed  to  bo  near  again,  but  after  two 
yaira,  upon  some  technical  grounds,  the  Superior  Court  reversed 
tite  decision  of  the  lower  court  and  det*]ared  his  divorce  illegal. 
Misfortunes  then  began  to  fall  thick  and  fast.    His  second  wife  and 
children,  for  he  had  become  the  father  of  triplets,  grew  ill.     Ad- 
ditional heavy  drains  were  made  upon  his  purse  by  a  widowed 
sister  and  a  paralytic  brother,  and  to  add  to  his  cup  of  bitterness 
his  6rst  wife  followed  htm  to  California  and  insisted  uj)ou  claim- 
ing support.    At  last,  bowed  down  and  broken  by  misfortune, 
worry,  and  overwork,  he  ended  with  laudanum  his  eventful  and 
unliappy  life  in  the  autumn  uf  1878.     He  ma<le  two  attempts  bo- 
fore  success  resulted,  and  between  them  composed  the  poem  be- 
ginning "  De  mortuis  nil  nisi  bonum,"  thus  reminding  us  of  Mar- 
cus Lucanus,  •*  the  eminent  Roman  poet  of  the  silver  age,"  who 
repeated  lines  from  his  poems  descriptive  of  <leath  as  his  life- 
blood  ebbed  away. 

If  we  were  to  look  carefully  into  the  histories  of  the  liTes  of 
men  of  genius,  we  should  find  many  names  to  add  to  the  number 
already  mentioned,  and  still  more  to  swell  the  list  of  those  who 
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CU8  Lucanus,  •*  the  eminent  Roman  poet  of  the  silver  age,"  who      ii 
repeated  lines  from  his  poems  descriptive  of  <leath  as  his  life-  H 
^  blood  ebbed  away.  H 

H       If  we  were  to  look  carefully  into  the  histories  of  the  liTes  of  ^| 
men  of  genius,  we  should  find  many  names  to  add  to  the  number 
already  mentioned,  and  still  more  to  swell  the  list  of  those  who  ^ 

thad  attempted  the  deed  without  meeting  with  success.  H 

Haydon.the  celebrated  historical  painter  and  writer,  overcome  H 
by  debt,  tlisuppointment,  and  ingratitude,  laid  down  the  brush  ^ 
with  which  he  was  at  work  upon  his  last  great  effort,  Alfred  and 
the  Trial  by  Jury,  wrote  with  a  steady  hand  "  Stretch  me  no  longer  ^ 
^  upon  this  rough  world,"  and  then  with  a  pistol-shot  put  an  end  to  H 
H  his  unhappy  existence.  H 
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Richard  Payne  Knight,  the  poet,  Greek  scholar,  and  antiquary, 
was  a  victim  of  melancholia,  and  finally  destroyed  himself  with 
poison. 

Burton,  the  vivacious  author  of  The  Anatomy  of  Melancholy, 
who  ha<I  tlie  reputation  of  being  able  to  raise  laughter  in  any 
company,  however  "mute  and  mopish,"  was  in  reality  cousti- 
tntionally  depressed,  and  it  is  believed  that  he  was  at  last  so 
overoome  by  his  malady  that  he  ended  his  life  iu  a  tit  of  melan-  ^ 
choly.  H 

KJeist,  poet  and  dramatist,  brooded  over  suicide,  attempted  it 
once  unsaecoRttfully,  and  finally,  by  agreement  with  Huuriette 
Vogel,  who  lH?liove<i  herself  affected  with  an  incurable  disease,  re- 
paired U,i  a  smiill  inn  near  Potsdam,  where  they  ended  their  lives 
together. 

Lessmann,  the  humorous  writer,  like  Burton,  put  an  end  to 
himself  in  a  lit  '^f  melancholy. 

Sir  Samuel  Romilly,  a  man  of  brilliant  genius,  by  whose  efforts 
the  criminal  laws  of  England  were  remodeled — a  man  loved  for 
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his  sweet  nature  and  upright  rannliness — while  ov<.-n<.rnt.'  byg 
Ht  the  dettth  of  his  wifo,  with  Iiib  own  hand  Hoiight  rt'tst  bcjvmtL 

Michiiel  Angelo,  after  receiving  a  painful  injury  to  Lis  log  b; 
falling  from  a  RcafTold  while  at  work  niton  The  La^it  JudguK^nt,: 
became  so  melancholy  that  he  shut  himself  in  his  room,  refuted 
to  see  any  one,  and  "  resolved  to  let  himself  die."    Fortunately,  his 
inteuiious  wf-rn  frustrated  by  the  celebrated  physician  Bacio  R»>; 
tini,  who  learned  by  accident  of  his  condition. 

Vittoria  Alfieri,  of  whom  it  has  been  said  that  ©verj' 
his  life  is  either  a  factor  of  disease  or  a  symptom  of  menta.  . ^  na- 
tion, attempte<l  suicide  in  Holland,  while  making  one  of  his  rest- 
lens  trips  tliruu^h  Europe  in  search  of  change. 

Kotzebue,  who  at  last  met  a  tragic  death  at  the  hand 
an  assassin,  was  at  one  time  so  melancholy  that  be  mcditAi 
self-destruction.     Happily,  however,  as   he   tells  us,  his   liahi 
of  composition  was  so  firmly  fixed  that  he  went  on   with  h 
work  and  produced  one  of  his  finest  dramas,  Misanthro]>y  and 
Repentance, 

Cowpor,  as  is  well  known,  when  bowed  down  by  religious  mel- 
ancholy, made  two  unsuccessful  attempts  upon  his  life. 

Chateaubriand,  the   brilliant  representative  of  French  literi 
turtt,  became  so  thoroughly  discontented  with   himself  and  t 
world  that  ho  attempted  to  take  his  life. 

Dupuytren,  the  distinguished  anatomist  and  surgeon,  whose 
kindly  nature  induced  him  to  leave  a  large  share  of  his  fortune 
for  the  establishment  of  a  bonevoleut  institution  for  the  relief 
distressed  medical  men,  contemplated  suicide  even  wh^n  at 
ftcmo  of  bis  fame. 

Cavonr,  "the  regenerator  of  Italy,"  and  one  of  the  gn*At-est 
modern  statesmen,  twice  att^^mpted  to  kill  himself. 

Lincoln*  as  Hemdon  tells  us  in  The  True  Story  of  a  Great  Lift 
was  subject  to  5t«  of  extreme  melancholy.  Nicolur  also  says 
beneath  his  apparently  cheerful  and  sunny  nature  there  wbj 
undercurrent  of  deep  sadness.  At  one  time,  according  to  H 
don,  his  melancholy  reached  such  proportions  that  his  '  ' 
"  fearing  a  tragic  termination,  watcht^d  him  ch^sely  day  au'  I 
At  this  time  Lincoln  himself  wrote:  "I  am  now  the  most  m\M\ 
ble  man  liWng,  To  remain  as  I  am  is  imjwmsibla  I  roust  di*. 
be  belt-cr,  as  it  npiKsars  to  nnV*  While  thus  suffering  he  wrul 
and  publiuho^l  a  paper  on  suicide.  Bat,  to  the  glory  of  ci 
tion,  the  shadows  lifted,  and  be  lived  to  place  his  name  i 
petual  honc^r  by  freeing  the  nation  from  *'tho  incubns  of 
ery." 

Lamartino,  poet,  atateffman,  and  orator,  when  overcome  by 
verses  which  were  a«  sudden  as  his  Huccesfies  hiid  boon, 
longingly  toward  tlie  tomb. 
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George  Sand  declarod  that,  whether  it  wa3  that  bile  made  hor 
Diplancholy  or  thiit  melancholy  made  her  bilious,  she  had  been 
fri»qiiontly  seized  by  a  desire  for  eternal  repose. 

Goethe,  who  thouffht  the  suicide  of  the  Emperor  Otho  worthy 
of  pmiae,  slept  for  several  nights  with  a  dagger  und«r  his  pillow, 
j\n%  to  get  up  suliiciout  courage  to  imitate  the  act. 
Comtej  in  a  fit  of  depression,  threw  himself  into  the  Seine; 
there  is  abundant  evidence  that  Shelley,  whose  unhappy  life 
clouded  by  tlie  suicide  of  two  women,  himself  contemplated 
llo  deed.  Fanny  Imlay's  death  by  laudanum  in  the  Swansea  inn 
followed  in  a  few  weeks  by  the  recovery  of  Harriet  Wester- 
^wk**  lifeless  b^jdy  from  the  Serpentine.  The  tragic  death  of 
Harriot  was  a  fright  f  u  1  blow  to  Shelley,  and  there  is  uo  doubt  that 
bia  character  was  altered  by  it.  Thornton  Hunt  says,  "  I  am  well 
iware  he  had  auffored  surely, and  that  he  continued  to  be  haunte<l 
by  certain  recollections  which  pursued  him  like  an  Orestes";  and 
froodbury  adds,  "  From  that  time  a  shadow  full  upon  him  which 
Bver  was  removed."  Whether  it  was  the  recollection  of  the  wa- 
pry  grave  of  tlie  woman  he  had  wronged,  or  whether  it  was  only 
the  desire  to  rend  the  veil  which  hides  the  mysteries  of  the  Great 
Beyond,  it  is  certain  that  Shelley  on  more  than  one  occasion  con- 
templated self-destruction. 

K  In  Trelawoey's  interesting  records  of  Shelley  and  Byron  two 
■jUdxig  instances  are  given.  The  first  is  a  letter  from  Lerico, 
^Ipjurio  18, 1822,  in  which  the  poet  writes:  "You,  of  course, 
fmter  into  society  at  Leghorn,  Should  you  meet  with  any  scien- 
tific person  capable  of  preparing  pinissic  acid,  or  essential  oil  of 
fetter  almonds,  I  should  regard  it  as  a  great  kindness  if  you  could 
prftcure  me  a  small  quantity.  It  requires  the  greatest  caution  in 
preparation  and  ought  to  be  highly  concentrated ;  I  would  give 
my  price  for  this  medicine.  You  remember  we  talked  of  it  the 
ler  night,  and  we  both  expressed  a  wish  to  possess  it.  Ky  wish 
I  serious,  and  sprang  from  the  desire  of  avoiding  needless  suf- 
ag.  .  4  .  I  need  not  tell  you,"  he  adds, "  that  I  have  no  inten- 
lon  of  suicide  at  present,  but  I  confess  it  would  be  a  comfort  to 
me  to  hold  in  my  possession  that  golden  key  to  the  chamber  of 
Brpetuftl  rest."  Notwithstanding  the  denial  that  he  contem- 
ited  suicide,  an  incident  which  happened  soon  afterward,  and 
lich  is  n'late<i  by  Trelawney  in  the  same  interesting  chapter, 
\  no  doubt  that  Shelley  more  than  once  felt  the  suicidal  im- 
tio  an  almost  irresistible  degree.  To  make  free  use  of  Tre- 
oey'a  graphic  words:  "On  a  calm,  sultry  evening,  while  Jane 
fthe  vrife  of  Shelley's  friend  "Williams)  was  sitting  on  the  sands 
:>f,.r,i  tliP  villa  on  the  margin  of  the  sea  with  her  two  infants 
1.  for  her  husband,  Shelley  came  from  the  house  dragging 
■  »kiU,    After  launching  her,  he  said  to  Jane:  'The  sand  and 


the  air  are  hot;  let  us  float  on  the  cool,  calm  sea;  there  is  room 
witb  careful  stowage  for  us  all  in  my  barge.'  She  accepted  the 
invitjitioii,  and,  with  the  children,  got  into  the  boat.  They  soon 
drifted  from  the  shore,  and  the  poet,  unconscious  of  her  fears  or 
of  their  danger,  fell  into  a  deep  reverie,  probably,  as  Trelawney 
suggests,  reviewing  all  that  he  had  gone  through  of  suffenug  and 
wrong,  with  no  present  and  no  future.  Jane  spoke  to  him  several 
times,  but  her  remarks  met  with  no  response.  "  She  saw  death  in 
his  eyes/'  Suddenly  he  raised  his  head,  his  brow  cleared,  and  his 
face  brightened  as  with  a  bright  thought,  and  he  exclaimed  joy- 
fully, "  Now  let  us  together  solve  the  great  mystery."  With  a 
woman's  instinct  Jane  knew  that  her  only  chance  was  to  distract 
his  thoughts,  and,  suppressing  her  terror  and  assuming  her  usual 
cheerful  voice,  she  answered  promptly:  "No, thank  you,  not  now. 
I  should  like  my  dinner  first,  and  so  would  the  children."  This 
gross  material  answer  to  his  sublime  proposition  so  shocked  the 
poet  that  he  was  brought  back  to  himself,  and  paddled  his  cockle- 
shell boat  into  shallow  water. 

A  deep  melancholy  pervades  all  of  the  poet's  letters  from  Piaa 
and  Leghorn,  and  it  was  at  this  time  that  he  was  engaged  upon 
The  Triumph  of  Life,  which  was  left  unfinished  by  his  untimely 
end.  The  poem  closes  abruptly  with  these  words :  "  Then  what 
is  life  ?  I  cried."  A  sentence  of  profound  significance,  as  Mr. 
Symonds  says,  when  we  remember  that  the  questioner  was  now 
about  to  seek  its  answer  in  the  halls  of  death.  With  all  this  evi- 
dence bofore  uh  that  death  was  not  unwelcome  when  it  cameOD 
that  fatid  Monday  in  the  winds  and  waves,  is  it  not  fair  to  aasume 
that  had  it  not  come  as  it  did  a  record  of  suicide  would  have 
been  added  to  one  of  the  most  interesting  as  well  as  one  of  the 
most  melancholy  histories  in  the  annals  of  English  song  ? 

The  examples  mentioned  have  been  taken  at  random,  and  1 
am  well  aware  that  an  exhaustive  search  would  havo  made  thifl 
paper  many  times  as  long.  My  only  aim  has  been  to  cite  a  few 
prominent  examples  in  illustration  of  a  subject  which  to  my  mind 
is  one  of  fascinating  interest,  and  to  draw,  if  possible,  some 
ductions  from  them. 

Evidence  is  not  lacking  to  warrant  the  assumption  that  geniw 
is  a  special  morbid  condition,  and  the  anthropological  school  of 
which  Lombroso  is  the  brilliant  master  is  daily  gaining  converts. 
Although  the  'doctrines  which  he  advocates  have  recently  re- 
ceived a  remarkable  impetus,  they  are  not  essentially  new.  Cen- 
turies ago  Seneca  taught  that  there  was  no  great  genius  without 
a  tincture  of  madness,  and  Cicero  spoke  of  the  furor  poetical' 
It  is  also  more  than  a  hundred  years  since  Diderot  exclaimed: 
"  Oh,  how  close  the  insane  and  men  of  genius  touch  I  They  are 
chained,  or  statues  are  raised  to  them."    Lamartine  speaks  of  the 
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fiso  railed  j;eiiiiis;  Puscjil  says  that  extreme  mind  is 
ko  Bxtrpiuw  mai3n<?ss;  ami  everylH-»dy  is  familiar  with  Dry- 

ilia's  couplet : 

"  Great  irits  are  snra  to  mailnesa  near  allied, 
And  thin  iiartitioas  (lt>  tbeir  bounds  divide.'* 

f  This  Is  not  &  pleasant  theory  I  will  admit,  but,  as  Lombroso  says, 
'loos  not  the  botanist  find  tho  samo  thing;  and'*  has  not  Kature 
I  CAuscd  to  grow  from  the  same  germs  and  on  the  same  clod  of 
[ttrth  the  nettle  and  the  jasmine,  the  aconite  and  the  rose"  ? 

Bnt  even  though  this  view  be  not  fully  accepted,  if  we  take 
f  into  consideration  the  fact  that  the  poet  lives  in  an  ideal  world 
turround(jd  by  creatures  of  his  own  imagination,  to  whom  he 
nttribuIcK  the  most  exaggerated  sentiments,  it  seems  to  me  rea- 
Booablo  to  believe  that  sooner  or  later  unhealthy  introspection 
mast  be  awakened  and  followed^  not  infrequently,  by  the  devel- 
opm'>nt  of  morbid  tendencies. 

But,  above  all  elsi^,  it  is  my  belief  that  a  lack  of  proper  train- 

Sii«  in  tho  early  years  of  life  was  at  the  bottom  of  the  unhappi- 

neut  and  mistakes  in  nearly  all  tho  cases  mentioned.    In  the  lives 

of  Chatterton,  Miller,  Tanuahill,  and  Kealf,  the  ones  which  we 

[IttVe  tho  most  closely  analyzed,  wo  find  a  similarity  of  conditions 

truly  remarkable.    Each  was  bom  to  poverty  of  the  direst  kind, 

•ach  htuX  but  little  systematic  training,  and  each  drifted  about 

upon  tho  sea  of  knowledge  until  stranded  upon  its  shoals.    If 

tWst'  unhappy  lives  teach  ns  anything,  they  certainly  show  the 

nccL'saity  of  guiiiiug  with  the  utmost  care  the  phyBical,  the  moral, 

40(1  the  iutelltctual  course  of  the  erratic  child  of  genius.    The 

I  iTKocious  child  especially  should  receive  our  most  careful  atten- 

j  tioD,  for  there  is  more  than  a  grain  of  truth  in  the  old  adage  that 

"genius  at  ftve  is  madness  at  fifteen."    I  am  myself  convinced 

[ihal  precocity  is  quite  as  often  an  indication  of  morbidity  as  it  ia 

}of  gojitos.    In  rare  instances  it  fulfills  its  promises,  but  it  only  docs 

|io  whrn  the  overactive  and  unequally  developed  brain  receives 

proper  nourishment  and  judicious  exercise.    If  tho  early  training 

b«  wrong,  disappointment  is  sure  to  result,  and  *Hhe  huddled 

"as  Disraeli  says,  "  like  corn  neglected  in  a  well- 

iry,  perishes  in  its  own  masses." 


AoockKutxa  to  Prot  W.  M.  Ramsay,  a  religiotia  veneratioD,  poraifitently  ai- 
rbed to  particular  localities  has  coDtioned  in  Asia  Minor  tliroagfa  al)  changes  in 
it  rvligioD  of  tho  ooantrj.    Modem  Turkuth  sarrirals  of  old  religiooi 
iitl  V  irnprMs  iho  traveler.    Tliey  are  apitarvot  eliiefly  in  tlie  oanctity 
pfj-  I 'titT  I*  iiinifilly  trHrisfcTrcd  from  ita  originnl  bearer  to 

ii  personage;  or  elso  there  is  a  dcdt^  or  namolcM  be- 
ndouiosaCor. 
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id  weight  as  to  strain  every  hair  at  the  root,  and  produce 
us  headaches;  and  while  their  headgear  may  not  bo  of 
preposterous  a  shape  as  ttian*s,  they  wear  it  much  more 
y,  siuce  they  sit  with  their  heads  covered  in  all  public 
bile  he  as  a  rule  wears  his  hat  only  out  of  doors.  Then, 
icn,  as  a  general  thing,  enjoy  much  less  vigorous  health 
in,  oat  less  nourishing  food — pickles  and  candy  often  con- 
ng  a  large  part  of  their  diet — are  more  frequently  sufferers 
lieadacbes,  deficient  circulation,  general  debility,  and  Heaven 
»W3  what  not;  and  yet,  with  all  this,  the  sorriest  specl- 
tbe  sex,  physically,  often  luxuriate  in  the  most  abundant 
of  hair. 

ow,  why  sliould  one  sejc  enjoy  such  comparative  immunity 

the  results  of  practices  that  are  producing  such  disastrous 

tstipon  the  personal  appearance  of  the  other  ?    The  answer, 

%  it,  is  to  bo  found  in  a  canse  which  Mr.  Darwin  claims  to 

been  the  chief  factor  in  all  cases  where  the  purely  ornamental 

[f'  '       '       I  Acies  are  concerned — sexual  selection.   While  wom- 

\  pressure  of  public  sentiment  against  "old  raaids," 

the  more  urgent  pr<?£i.surG  of  material  necessities,  will,  as  a 

iTftl  thing,  marry  anybody  they  think  likely  to  give  them  a 

ort,  regardless  of  personal  defects  or  attractions,  men  are 

ft  fastidious,  and  it  goes  without  saying  that  a  bakj-hoaded 

MX\  would  stand  little  chance,  to  use  Mr.  Darwin's  argument, 

laving  offspring  to  inherit  her  deficiencies.    I  have  never 

m  a  woman  who  would  make  a  bald  hcatl  an  invincible  objec- 

to  a  man  who  was  eligible  in  other  respects.    Most  of  thorn 

ndifforent  to  that  peculiarity,  wliile  some  even  like  it;  thoy 

it  looks  intellectual,  as  more  than  one  young  woman,  un- 

ctouB  of  the  grave  scientific  motive  underlying  my  frivolous 

/'  has  assured  me. 
fter  occupying  myself  for  some  time  with  observations  upon 
jniddlo-aged  people,  it  occurred  to  me  that  the  iniluence  of 
a  factor,  sexual  suloctiou,  could  best  be  determined  by 
ions  upon  boys  and  girls  under  twenty,  in  whom,  it  is  to 
med,  the  inHuences  of  heredity  have  not  yet  been  supple* 
,,  to  any  groat  extent,  by  other  causes.  Accordingly,  I  had 
and  sent  out  to  teachers  and  school  superintendents,  five 
blanks,  calling  for  statistics  on  the  subject,  with  tlie  re- 
ibat  they  be  filled  and  returned  to  mo  within  the  year.  Of 
vp  bundled,  eighty -six  were  returned,  and  some  of  these  oon- 
di&crepancies  that  render  them  practically  worthless — a  re- 
it  remarked  in  passing,  which  betrays  a  curious  indiffer- 
the  part  of  teachers  to  mnttcsrs  of  biological  interest.  The 
itic  City  schools  are  the  only  ones  from  which  I  succeeded 
itainlng  anything  like  a  full  report,  my  efforts  being  ably 
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secouiled    hy  their    eiiergeito    and  vride^wuke 
Major  W.  F.  Slaton. 

Now,  while  the  statistics  at  my  disposal  are  too  meager  to  war- 
rant any  de6uite  conclusion,  it  is  nevertheless  a  significant  fart 
that  out  of  a  total  of  I.ldG  maloa  between  the  ages  of  t^n  and  twen' 
ty,  t«n  cases  were  reported  as  showing  signs  of  baldness — that  is, 
•0084,  or  over  eight  tenths  of  one  per  cent — while  in  a  total  of 
1,3«'4  females  of  the  same  age,  but  one  single  case  is  reported^  or 
about  "00073,  a  little  over  r^  of  one  per  cent.  In  other  words,  if 
the  unsatisfactory  statistics  that  I  have  been  able  to  collect  can  be 
relied  on,  the  proportion  of  baldness  in  boys  and  girls  nndrr 
twenty  is  about  80  to  7.  As  the  majority  of  girls  at  the  age 
under  consideration  wear  their  hair  loose,  or  in  simple 
guerito"  braids,  so  that  there  is  little  likelihood  of  decepti^ 
while  unwholesome  headgear  or  oUior  individual  practices 
hardly,  as  yet,  have  had  time  to  produce  any  material  effect  ii| 
either  sei,  we  may  regard  the  differences  indicated  by  the  Bguros 
as  practic-ally  duo  to  the  working  of  heredity  alone,  N  're 
is  no  apparent  reason  why  girls  should  not  inherit  a  tt  _  la 

baldness  as  well  as  boys,  unless  that  tendency  is  checked  by  i 
other  factor.  Such  a  factor  is  sexual  selection ;  for  1  presume  il 
hardly  necessary  to  argue  here  that  a  bald-headed  woiiiau  wofl 
not  staud  much  chance  of  "survival "  in  the  slrugglo  for  matri- 
monial honors.  As  men  have  always  practically  done  the  "se- 
lecting," and  will  jirobably  continue  to  do  so  more  and  more  w 
the  conditions  of  modern  life  render  the  competition  for  hus- 
bauda  more  severe,  the  woman's  voice  iu  the  matter,  when  sh* 

ihas  any,  being  limited  to  a  simple  negative,  it  is  not  likely  that 
the  state  of  baldnoss  to  which  the  hnnuin  race  is  said  to  be  t«nd* 
ing  will  ever  affect  the  feminine  half  of  iU  There  are  compcotstt- 
tions  in  all  things;  and  while  the  indiWdual  woman  may  somc^ 
times  murmur  at  the  hard  law  of  dependence  which  forces  her 
too  often  to  find  in  some  measly  little  specimen  of  mascolinff 
humanity  her  only  refuge  from  starvation,  the  sex  in  general  hfts 
to  thank  the  fastidiousness  which  their  superior  i  ' 
vatas  in  men  for  its  exemption  from  a  defect  an  < 
beauty  as  of  comfort.  The  time  is,  perhaps,  not  very  far  distant 
when,  in  the  course  of  human  evolution,  a  man  with  hair  on  bi« 
head  will  be  as  great  an  auomaly  ae  a  bearded  woman,  but  as  long 

rBa  men  love  beauty  and  are  won  by  personal  charms,  so  long  wiO 
women  continue  to  rejoice  in  those  abundant  tresses  of  brown  i 

t:gold  that  are  one  of  the  chief  ornaments  of  their  flox. 
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THE  PROBLEMS  OF  ANTHROPOLOGY.* 

By   RUDOLPU  VIRCHOW. 

INTERNATIONAL  prehistoric  cougresses  havo  for  a  whole 
geutM-ation  exercised  a  great  influence  upon  the  researches 
nod  tho  ideas  of  our  contempctraries.   This  institution  was  founded 
at  the  time  when  the  discovoriea  of  Boucher  dc  Portlips  of  the  ex- 
\    isteacB  of  man  in  the  Drift  period ;  the  observations  of  Ferdinand 
r  "        n  pile  constructions;  thfwe  of  Cristi  and  Lartet  on  tho 
.  108  of  the  Dordogne,  and  of  Vorso  on  the  kitchcn-mid- 
I    dens ;  and  the  theory  of  Darwin  and  his  disciples,  were  producing 
I    a  revolution  in  scientific  traditions.    As  a  result  of  that  revolu- 
I    tion,  the  Congress  found  itself  confronting  a  great  problem.    It 
I   WM  incumbent  on  it  to  study  all  the  countries  of  Europe  in  order 
tjo  collect  prehistorical  traces  of  man,  to  attract  general  attention 
Hlo  the  origin  atid  course  of  human  civilization ;  and  it  proposed 
■^  to  itself  to  remove  the  veil  of  mystery  from  before  tho  primitive 
:lle  of  man. 

Many  of  tho  questions  which  were  raised  at  this  time  have  now 
efiuitively  resolved.  We  know  that  man  existed  in  the  Qua- 
•y  epixdi,  that  he  lived  through  long  ages  miserable  and  de- 
,  while  stone,  wood,  horn,  and  bone  constituted  the  material 
nd  of  his  only  instruments ;  we  are  convinced  that  a 
1  separated  the  age  of  stone  from  the  age  of  motels, 
ud  that  only  in  particular  places  was  the  use  of  stone  immedi- 
\y  rt'[)lftced  by  that  of  metals.    These  are  the  data  which  now 
It  purt  of  the  general  knowledge  actpiired  by  civilized  nations 
ce  the  foundation  of  the  Congress.    But  further  studies  rcspoct- 
''      irigin  and  the  regions  whence  the  different  branches  of 
on  havo  sprung  havo  advanced  relatively  but  very  little. 
First,  the  question  of  Tertiary  man  especially  occupied  tho  Con- 
^pcss,  and  reached  its  culminating  point  at  the  meeting  in  Lisbon. 
l^lTe  wore  token  there  to  tho  plain  of  Otta  to  look  in  tho  strata,  for 
his  remains.    We  found  there  flint  chips  that  might  in  an  extreme 
CAM  be  re^gardod  as  having  been  cut  by  man ;  but  we  discovered  no 
bnman  bones  or  potteries  or  worked  objects ;  and  the  majority  of 
the  Congress,  on  leaWug  the  place,  were  far  from  being  convinced 
t  thesie  flint  chips  were  distinguished,  in  any  respect,  from  the 
rxs  which  is  found  in  the  ground  everywhere,  and  which  re- 
Is  from  th«  diHiiit*'gration  of  a  siliceous  soil.     Nobody  has  over 
luud  in  N-irgin  Tertiary  strata  any  piece  of  flint  that  has  been  rec- 
by  the  learneti  world  as  an  unquestionable  relic  of  tho  ex- 
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istenco  of  man.    We  have  likewise  readied  the  same  result  in  < 
search  for  human  skiiUe  and  bones.    Wo  have  to  recognize  tl: 
Btudonts  can  not  assume  that  man  existed  in  the  Tertiary,  or  tfa^ 
there  is  any  probability  that  the  human  race  had  its  befpnnic 
in  that  epoch ;  on  the  contrary,  wo  find  a  great  Toid  which  ire^ 
try  to  fill  with  fantastic  imaginings^  but  which  (urniiihes  us  wit 
uo  real  specimen. 

After  the  Congress  of  Lisbon,  students  were  more  moderate  an4 
coniined  themselves  to  the  nearch  for  known  objects.  Amon 
these  objects,  archaeological  finds  predominated,  and  it  is  easy  I 
understand  why  archseology  has  more  and  more  taken  the  pla 
of  autliropology.  PaliL'anthropological  objects  are  so  rare,i 
the  mo8t  part  so  liable  bo  suspicion,  that  even  till  the  present 
the  attempt  to  describe  the  most  ancient  race  of  Quaternary  mi 
Is  beyond  the  power  of  science.  We  have  had  two  exai 
Europe  that  afforded  little  encouragement :  the  attemitU 
the  Canstadt  aud  on  the  Xeanderthal  skulls,  which,  as  two  ge 
uent  students  once  supposed,  belonged  to  the  extinct  aVK>riginefi< 
the  primitive  European  race.  We  discussed  tho  question  rai« 
over  these  two  skulls  fifteen  years  ago,  at  the  Congress  of  Gt^rman 
Anthropologists  in  Ulm,  and  found  that  the  Canstadt  skull  did 
not  belong  to  the  Quaternary*  while  the  Neanderthal  skaU  was  at 
least  very  far  from  having  a  typical  form. 

I  shall  not  examine  the  whole  series  of  similar  dLscoveriea,  most 
of  which  have  only  furnishetl  us  single  exceptional  skulls.    But  I 
must  declare  that  even  if  those  skulls  had  been  what  thoy  y 
described  as  being  and  their  geological  position  had  been  ex« 
defined,  they  could  not  have  constituted  proof  of  tho  cxist«noe  i 
an  inferior  primitive  race  that  could  be  regarded asn   '  ■  vrc 

animals  and  existing  man.    Many  of  these  skulls     i ,      :   to 
very  ancient ;  bat  they  resemble  in  all  respects  the  skulls  of  mc 
em  races,  and  some  of  thom  even  those  of  civi^       '      ' ^Cfl. , 
seek  in  vain  for  the  "missing  link"  connecting  m  thai 

key  or  any  other  animal  species. 

Wo  must,  however,  understand  oursel  ves  ou  a  prelim  i  i  dry  i 
tion.    There  exists  a  tradition  common  to  all  peoples,  or  wo  : 
say  a  dogma  common  to  all  religions,  recognized  by  all  stu^ 
ancient  and  mo<leru,  that  the  human  hotly  has  an  an-- 
zation;  that  the  isame  physiological  and  p.'ithologi' 
human  and  animal  life  alike.    Notwithstanding  this  unifoB 
there  exists  a  definite  harrier  separating  man  from  the 
which  has  not  yet  been  effaced — heredity,  which  transn 
children  the  faculties  of  tlieir  parents.    Wd  have 
monkey  bring  a  man  into  tho  w'l'^   i^^t  a  nmn  pr 
key.    All  men  having  a  simian  n :  i>;o  are  aim] 

'  .nts.   The  opinion  of  Carl  Vugt  that  microcwpL^frlous ! 
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embling  simian  animals>  arc  produced  by  atavism,  has  been 
bolly  abaniioued  since  studcuts  liuvo  reached  the  convictioa  that 
'  tikulls  of  microcephals  have  iudexes  of  pathological  formation, 
|ith  deficiencies  arising  from  degeneracy. 

The  human  organism,  especially  in  the  embryonic  sta^,  ie 

BtiuguiHhed  by  many  featui-ea  that  have  been   borrowed,  not 

Dm  the  monkey  only,  but  also  from  other  animals.    The  living 

lents,  the  cells,  present  us  the  same  typos  in  man  as  in  tho 

ftls;  sometimes  these  resemblances  in  tho  embryo  continue 

!«t,  and  are  even  developed  after  birth.    But  this  persistence 

byptrplasy  can  not  bo  made  to  serve  as  proof  of  the  animal 

^gLn  of  man.    Let  us  take  this  example  of  a  hyporplosy  of  this 

id :  there  is  in  the  higher  anthropoid  apes  a  bony  ramifioa- 

that  connects  the  jugular  of  the  temporal  with  the  frontal 

9ne,    It  is  somotimos  dev(?loped  in  man,  and  is  wanting  in  some 

liiividuals  among  tho  higher  monkeys.    I  have  shown,  and  M. 

aoutchine  has  confirmed  it,  that  this  ramification  occurs  very 

quently  in  the  Australians,  and  we  both  regard  the  peculiarity 

I  of  simian  origin.     But  we  can  not  conclude  from  that  that  tho 

^nstralians  are  simian-like,  for  the  same  peculiarity  has  been  re- 

»rked,  in  some  infrequent  cases,  in  the  skulls  of  Europeans; 

)e  there  is  not  an  example  of  men  having  such  heads  having 

shod  any  other  indication  of  simian  organization  or  develop- 

Xhe  bony  ramification  of  the  temporal  jugular  is  nothing 

I  than  u  special  peculiarity,  sometimes  individual,  sometimes 

eial,  like  curly  hair,  for  example.    When  wo  look  at  a  negro's 

,wo  might  say  that  it  resembles  a  sheep  or  a  poodle;  but,  so 

»we  know,  nobody  has  yet  expressed  the  opinion  that  negroes 

snded  from  sheep  or  from  dogs.     Still,  the  negroes  are 

lieep  and  poodle  dogs  in  the  hereditary  transmission  of  a 

cial  peculiarity  in  their  hair.    In  spite  of  that,  their  heads  in 

Wiiy  resemble  those  of  the  animals  we  have  mentioned.    Bcar- 

^g  in  mind  these  observations,  wo  have  become  more  clrcum- 

nov  in  our  reasouiugs  upon  individual  or  racial  analogies 

1  man  and  animals ;  wo  certainly  shall  not  forget  that  tho 

organization  Is  in  its  essentials  an  animal  organism,  and 

^ftt  the  monstrosities  which  occasionally  appear  may  bo  regarded 

ilts  of  atavism ;  but  we  shall  require  more  convincing  argu- 

before  we  assume  a  near  relationship  of  man  with  any 

^finite  animal. 

It  was  generally  believed  a  few  years  ago  that  there  yet  existed 
Pfew  human  rac:es  which  still  remained  in  the  primitive  inferior 
r  organization.    But  all  these  races  have  been  oh- 
. . ,  .i  vcstigation,  and  wo  know  that  they  have  an  orgon- 
^Uon  like  ours,  often  indeed  superior  to  that  of  supposed  higher 
1:  thoB,  the  Eskimo  head  and  the  head  of  the  Tierra  del  Fue- 
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g^sns  belong  to  the  perfected  types.  Some  races  have  the  Mmo 
skulla  very  small,  of  about  the  same  volume  as  the  microceijhaloua 
skulls;  for  example,  the  inhabitantH  of  the  Andaman  Lslnnds  auJ 
the  Vedilahs  of  Ceylon  have  been  regarded  as  microcephalic.  A 
more  exact  study  has,  however,  shown  a  difference  between  thorn 
and  the  real  microcephalic  races.  The  head  of  an  Andaman- 
islander  or  of  a  Veddah  is  very  regular,  only  all  its  parts  are^ 
little  smaller  than  among  men  of  the  ordinary  races.  Kanicophalj 
heads  (dwarf),  as  T  call  them,  have  none  of  tliose  charucterist 
anomalies  that  distinguish  really  microceplialic  hea<ls. 

A  single  race,  that  of  the  Orang-Simaings  and  the  Onn| 
Cekai  of  tlie  peninsula  of  Malacca,  still  remains  unstudied.  Tbo 
single  traveler  who  has  penetrated  into  tbo  mountainous  coun- 
tries inhabited  by  them,  the  bold  Russian,  Miklukho  Maklai,  has 
ascertained  that  certain  isolated  individuals  among  SimaLugB  \ 
small  and  have  cur1e4l  liair.  A  new  expeilition  has  been  sent  ii 
that  country  to  study  the  anthropology  of  the  Oraiig-Cokai,  frfJd 
which  1  have  recently  receive<.l  a  skull  and  a  few  locks  of  hiii 
the  stock  is  really  a  black  race  with  curly  hair,  the  brachycepl 
lous  head  of  which  is  distinguished  by  very  moderate  interic 
volume,  but  it  does  not  offer  the  most  tritiing  sign  of  bostil 
development. 

Thus  we  are  repulsed  at  evei-y  line  of  the  assa\ilt  upon  the  h^ 
man  question.     All  the  researches  undertaken  with  the  aim 
finding  contiumty  in  progressive  development  have  been  vrithc 
result.    Tlioro  exists  no  pyoanthropos^  no  man-monkey,  and 
"connecting  link  "  remains  a  phantom. 

Scientific  anthropology  begins  with  living  races;  and  the  fir 
step  in  thr*  construction  of  the  doctrine  of  transformism  w"  ^ 
explanation  of  the  way  the  human  races  have  Iw'on  for 
of  the  means  by  which  they  have  a&^uired  their  specific  peoul 
ties  while  still  preserving  hereditary  transmission.    That  is 
future  field  of  anthropological  debate  and  investigation.     Bi 
this  field  is  outside  of  the  Umitjitions  of  our  Congress.    It  is  ' 
at  first  sight  to  suppose  a  doliehocephalous  skull  to  be 
formed  into  a  brachycepbalous  skull,  but  still  nobody  has  eret 
observed  the  transformation  of  a  doUchoceplwiloiis  race  intoj 
brachycophalous  one,  or  vice  versa,  or  of  a  negro  racA  Into 
Aryan  race. 

Prohistoric  anthropology  should  find  methods  o' 
acquaintance  with  the  tyi>e8  of  ancient  races  and  pt  ^  _    ,  oil 
making  possible  the  discovery  of  thero  among  living  men. 
mit^htadd  to  that,  if  the  ocoaBioa  «hou1d  ; 
spccting  strange  individual  CMes^by  the  ui' 
puHsible  to  form  a  continuous  line  or  constitute  n 

d,  but  which  should  bo  kept  in  the  scientific  lumbLr-ioui 
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the  time  whea  wc  enn  find  the  inteimodiate  links  that  may  unite 
them  into  a  series. 

And  now  let  us  t-ontinuo  fnithful  to  the  glorious  trHditions 
which  our  great  masters  have  be<iue<"itlie{l  to  us.  The  majority  of 
the  students  whose  names  are  inscribed  in  the  preceding  congresses 
vrere  nreha'ologists.  Lurtet  and  Dosaort,  Vorso  and  Liche,  Hoze- 
dino  and  Cloricci,  Ouvarov  and  Romer,  who  remain  the  protecting 
gt-nius  of  our  congress,  have  shown  us  how  we  must  work.  To 
select  an  example,  questions  like  that  of  the  discovery  of  copper, 
aiid  of  Ms  value  as  a  medium  of  exchange,  ouglit  to  he  problems 
of  tJie  greatest  interest  to  us. — T^nslatedfor  Tfie  Popvlar  Science 
Monfhly  from  the  Revue  Scieniijujue. 
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THE  ROTATION  OF  THE  FARM. 

B»  AITLETON  MOKOAK. 

'  waa  an  English  maxim,  as  old  as  Harold,  and  it  is  probably 
a  safe  one  to-day,  that  "horses  feol  a  famine  first."    The 
leaning,  of  course,  is  that,  in  the  commencement  of  a  dearth  of 
3s,  the  stables  would  be  pillaged  of  the  grains  fed  to  the 
tiorses  by  a  hungry  poi)ulaco  before  it  clamored  to  the  authorities 
lor  broad. 

They  seem  to  have  changed  all  that  in  Massachusetts.  There 
les  bpfore  mo  a  jtamphlot,  issued  by  the  authority  of  the  Com- 
lonwealth  of  Massachusetts,  entitled  A  Descriptive  Catalogue  of 
•*anne  in  Massachusetts,  Abandoned  or  partially  Abandonetl  (is- 
ider  the  provisions  of  chapter  280  of  the  Acts  of  1891),  by 
Ml  R.  Sesfiions,  Secretary  of  the  State  Board  of  Agricrilture, 
November,  1891.  Certainly  this  U  a  startling  Iiead-line,  and  those 
us  who  had  begun  to  have  faith  in  modern  methods,  in  agri- 
caltural  colleges,  in  the  chemistry  of  crop  rotation,  by  which  the 
element  exhausted  by  the  yield  of  one  year  should  be  supplied  by 
F't^  •  -t,  confronted  by  it  might  begin  to  weaken  as  to  the  com- 
•ns,  and  what  had  been  supposetl  to  be  the  eternal  laws  of 
rw.'iprocal  affinities  I  Is  it  possible,  we  would  perhaps  find  our- 
elves  asking,  that  the  Massachusetts  farmer,  the  nearest  in  the 
Union  in  point  of  mileage  to  the  two  or  three  greatest  of  its  mar- 
tots,  Hhuuld  **n})andon"  the  fields  of  his  ancestors  ?  That,  after 
arations  of  tillage,  any  tracts  of  agricultural  land  anywhere 
f  diverted  to  other  utilities  in  the  course  of  their  prime  func- 
lifo  is  a  familiar  contingency.  Lands  once 
L  M___,  >j  covered  by  residences  or  factories  as  neigh- 
ing towns  spread  out  to  include  them.  But  absolute  abandon- 
aunt  would  seem  the  rarest  of  possibilities,  so  long,  at  least,  as 
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tho  United  States  is  relied  upon,  as  it  is  to-day,  for  its  ovoi 
proportion  of  the  food  of  tliis  planet  of  ours.    Almost  thr 
of  the  i^aius,  fully  half  of  the  moat  supply — not  to  men 
cotton  yield — of  the  civilized  world,  are  expected  to  be  forthcc 
ing  from  this  direction,  and  yet  tho  Now  England  farmer  pr 
poses  to  "abandon"  his  share  in  this  great  field— a  fieM  wherei< 
the  farmer,  aa  a  farmer,  has  practically  no  comi>etition  to  meet  i 
all  I    A  great  deal  is  being  said  about  the  suiTender  of  the  farrae 
class  to  the  appetite  for  other  pursuits.     But  really  it  is  not,  i 
ought  not  to  be,  as  bad  as  that.    If  other  things  are  equals  as 
should  be,  and  if  all  the  adjustments  are  true,  as  they  should  ' 
there  should  always  be  a  farmer  class  and  always  forms, 
while  the  New  England  farmer  suffers  from  the  American  failii 
of  jnaking  farms  too  large,  equally  with  his  far  Western  brotbc 
yet  his  offset  is  that,  unlike  the  Western  fanner,  he  does  not  suffa 
from  immoderate  or  too  numerous  middlemen  (handlers  or  br 
kers),  but  has,  or  can  have,  his  market  at  his  door. 

The  horses  in  Massachusetts  have  never  yet  raised  the  i 
of  famine— not  oven  in  tho  days  of  tho  Embargo,  or  in  the  < 
times  of  IHIS-'IC,  when  the  noble  old  Buy  State  was  forceti  bj 
patriotism  not  only  to  send  soldiers  into  a  war  of  which  she  d( 
not  approve,  but  to  see  her  own  peculiar  industries  mi 
tho  only  ones  rained,  while  the  war  for  whith  she  wag- 
ing l>one  and  sinew  stimulated  every  rival  iodnstry  in  hor  sisfc 
States :  a  pelican  situation,  which,  bad  as  it  was,  did  not  dishe 

L her  or  mnke  her  falter  in  her  duty.    But  even  thou  tlie 
chusetts  farmer,  who  paid  a  dollar  for  his  hoe,  sixty  cents  a  ya^ 
for  his  calico,  and  thirteen  cents  for  a  nutmeg  (not  a  wooden  oH 
from  a  sister  State),  did  not  "abandon"  his  farm.    The  he 
then  or  since  have  not  been  heard  from.    Why,  then,  should  tbo 
State  in  its  paternal  capacity  step  in^  antiounce  that  her  farme 
had  abandoned  her  farms,  aud  offer  them  for  sale  to  strange 
And,  so  far  as  tho  strauger  is  coucerne<l,  he  might  well 
^     he  should  be  expected  to  buy  that  which  is  advertised  as 
H<^ne  can  not  exactly  break  up  a  farm,  as  one  breaks  up  a  sliip, ; 
^^^nttjdt  for  junk.    At  what  point,  one  might  ask,  dooi)  tho 
^^BIKf  tlio  stranger  directly  accrue  ?    Again,  there  ore  so 
ytm.y%  of  utilizing  one's  farm.    It  can  bo  a  stock  farm,  a  gr 
farm,  a  dairy,  a  fruit,  a  market  garden,  a  pouV 
nursery  farm.    Salt  hay  is  cut  from  marshes.    ( 
in  bogs ;  and  if  one  could  not  raise  cranberries,  bow  about  fr 
T'        ■      '  '         id  for  till  'ill  hind  le^fs 

I  .  '  some  .  '■  city;  Mid. 

fKditical  economy  will  not  listen  to  Hny  such  thing  as  a  I'aUuro  1 

demand  or  supply  of  luxi-  '       ^  nurovcrV: — *■  .  — ''-tn 

necessities  in  their  due  p:  as.    It  i.  al 
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midst  of  the  Roign  of  Terror  many  of  the  gentle  born,  who  conid 
not  escape  from  the  blo<xly  French  cities,  hid  in  garrets  or  other 
penetralin,  and  kept  body  and  souJ  together  by  making  lace  or 
decorating  fans  or  tapeslry;  for  there  was  always,  it  seemed, 
aomebody  to  buy  the  yield  of  fripperies.  As  long  as  anything 
can  be  produced  upon  them  there  should  be  no  abandonment  of 
farms  in  the  vicinity  of  markets. 

We  might  note,  too,  that  tliia  curious  phenomenon  of  "aban- 
doned" farms  in  Massachusetts  is  seen  to  be  further  complicated 
by  the  fact  that  it  occurs — if  it  occurs  at  all — in  the  face  of  the 
extraordinary  efforts  of  that  noble  State  for  the  educational,  the 
aj;;ricaltiir:il-e<lucationaI,  bottcrment  of  her  sons  in  her  agricul- 
tural colleges.    And,  still  more  suggestively,  it  appears  to  the 
rearler  of  this  pamphlet  that  the  Massachusetts  farms  now  "  aban- 
doned,'* or  sought  to  be  abandoned,  are  actually  neai*er  to  natural 
markets  or  to  adequate  markets  for  their  produce  than  any  better 
Iiuids,  however  served  by  competing  railroads,  can  possibly  be. 
Nor  do  I  think  that  the  cheap  "long  haul "  which  might  be  sup- 
^ posed  to  bring  the  "Western  prairie  into  competition  with  the  New 
^^uglmid  farm  will  be  found  to  have  that  effect.    The  haul  is  too 
Bloug  and  not  cheap  enough  to  make  the  large  difference  necessary 
Hto  any  such  theory.    Statistics  need  not  be  quoted, surely,  to  show 

■  •  greatcitiesof  the  Atlantic  debouch  some  thousands  untold 

■  w ;  population  for  at  least  a  third — for  certainly  a  quarter — of 

tho  year,  into  the  vicinity  of  tliese  very  markets ;  or  that  the  great 
transoceoDic  facilities — the  huge  steamships  with  their  abridged 

^iraDsitfl  which  have  made  Europe  into  a  sort  of  American  water- 
place— have  worked  no  appreciable  difference  in  the  mass  of 
aru  city  life  which,  fur  that  third  or  quarter  of  the  year,  sum- 
in  these  New  England  States,  and  certainly  does  not  draw 
I  consumption  of  food  from  any  other  than  these  New  England 
Those  great  laws  of  compensation  (quite  as  little  capa- 
trmulation  perhaps  as  they  are  perfectly  constant  and  un- 
srstood)  may  bo  relied  upon  to  provide  at  least  this  much,  to 
that  the  increased  fiicilities  for  visiting  Europe  from  our 
l_triMling  citiia  would  themselves  enrich  a  non- Europe-visit- 
sufficiently  to  enable  it  to  itself  seek  a  nearer  vacation 
B,  in  Now  England  itself,  let  us  say,  and  so  offset  the  class 
which,  with  increasing  wealth,  yearly  finds  itself  able  to  cross  the 
Ltlanttc  for  its  annual  ottting. 
"Why,  then,  in  the  teeth  of  this  very  law  of  compensating 
3Domy.  in  the  tenth  of  applied  science,  and  in  the  teeth  of  the 
f  sufiply  aud  demand,  should  farms  in  New  Eng- 
. .   .  .:  to  become  "abandoned"? 

I  btiltavo  that  certain  statistical  societies  find  the  reason  in 
fX  they  call  Bometimes  "  overeducation,"  aud  again  sometimes 


I 


I 


ruiuff  taught,  but  the  text-booka   for  tettchluc 
ti  1  at  the  public  espenae  (we  are  confiniog  aursdvM  j 

!■  '  ukI  States);  tho  enormous  diffusion  ■ 

!■(  «l  literature  at  cheap  prices;  tho  gi 

dvTitfieo  of  fiction  over  other  reading  matter — all  these,  lhcyt«W  1 
lUi  «uroly  nod  unerringly  tend  to  depopulate  farms  and  to  reodcr 
Iftrm  life  dititastfful  to  those  who  live  upon  thorn.    The  fanner's 
lUught<ir  it)  uuwUUng  to  rise  early  to  milk  the  cows;  the  fanuur'tl 
son  dt*ks  not  rare  to  fodder  the  cattle  or  drive  them  to  the  plo*l 
Of  Ut  Iho  harvesting.    Tho  daughter  has  read  higher  things  and  < 
^cftin  her  piuno»  and  the  son  has  heard  of  opportunities  of  annas- 
Ing  woalth  galore  in  tlie  cities,  and  every  Sunday  newspaper  telU^ 
him  of  what  others  have  done  ami  of  what,  therefore,  it  is  assumud 
that  ho  cun  do  in  amassing  equal  wealth  in  their  streets.    Thi^ 
sort  of  thing  is  rehashed  until  it  has  become  a  literature  in  iisel! 
and  niHid  not  be  more  than  referred  to  here.    But  is  this  the 
r«u4on  after  all  ?    There  uficd  to  be  a  proposition  quite  equally 
ivlied  upon  by  these  very  statistical  societies  (though  I  have  nc 
heard  much  of  it  lately)  which  ought  to  counterbalance  or  ooc 
]iouuat4i>  for  this  tendency  of  the  rural  youth  to  cities.   It  used  1 
eaid,  1  believe,  tliat  the  cessation  of  u  certain  branch  of  any  | 
industry  released  a  certain  proportion  of  power,  which  turned  it 
lo  some  other;  for  example,  that  the  loss  by  a  city  like  Por 
of  its  India  sugar  trade,  or  by  New  Bedford  or  by  Sag  Harl 
itD  whaling  interests,  woidd  be  no  loss  to  the  community  at ! 
booauso  the  handlers  of  sugar  or  of  whalea  would  gravitate 
other  employments,  and  so  the  economical  balance  of  tho  oon^ 
niunity  bo  jiresorvod.    If  this  principle  still  obtained,  then — i; 
view  of  tho  large  creation  of  entirely  new  industries  within 
luNt  ten  or  twenty  years,  such  aa,  for  example,  the  electric  jw 
and  light,  the  telephone,  tho  typewriter,  the  clipper  of  nei; 
(the  lost  three  of  which  certainly  do  not  discriminate  in 
the  stronger  sox ;  or,  if  they  discriminate  at  all,  might  bo  said 
di>tcriminate  against  it) — this  principle  of  mutual  i-  ' 
to  be  still  to  tho  fore;  but  somehow  or  othtT  it  is  i  ■  _  _: 

larly  quoted  now  as  it  was  onoe.    I  have,  for  example,  heard 

ravely  argued  by  a  gentleman  in  New  Yi 

Buch  and  well  npon  economical  and  politi 
tions,  and  who  is  an  enthusiastic  free-trader,  that,  if  the  dc 
I  was  carried  far  onout 


I'l 


igh 


the  Uuitod  States,  those  induatriea  woul< 


IP'oat  mills  and 
luvlng  built,  the  tim 


factories;  and 
tlioosam 


that,  while  th'>*o  fn 
dsof '  =--  ■      -'^ 


Ihiiir  hau'le,  and  that  tho  lo8s  of  w. 
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inds  of  employees  who  were -waiting  for  those  factories  and  mills 
I  be  built  would  be  a  serious  item  in  tlic  national  weaUli  I  Most 
of  us  would  not  be  kept  awake  of  nights  by  the  fear  of  decreas- 
ing national  wealth,  I  think,  from  thai  particular  state  of  affairs! 
Some  labor,  no  douht,  would  be  required  to  build  those  same  mills 
and  factories.  The  laborers  who  were  to  build  them  would  per- 
haps be  drawn  from  somewhere,  and  so  leave  vacancies  to  be  filled 
from  somewhere  else.  But  the  prospect  as  it  seems  was  enough 
to  seriously  alarm  this  gentleman ;  and  I  doubt  not  that,  from  a 
BtAndpoint  the  reverse  of  his,  it  might  still  have  its  terrors  to 
even  less  special  and  specious  theorists,  who  still  cling  to  the  old 
fallacy  that  figures  always  tell  the  truth,  and  will  not  hear  of  the 
proposition  of  the  Irish  gentleman  in  Christie-Murray's  delight- 
ful novel,  who  called  figures  the  biggest  liars  in  existence  I  Be- 
■  cause,  then,  the  farmer's  daughter  prefers  her  piano  to  her  milk- 
ing stool,  and  her  brother  his  bicycle  to  liis  fodder  scythe:  or — let 
lis  say,  because  the  one  would  rather  sell  ribbons  and  the  other 
foot  up  columns  of  figures  in  city  establishments  than  to  continue 
in  the  duties  which  a  residence  upon  the  ancestral  acres  imposoa 
— the  whims  or  caprices  of  a  few  boys  and  girls  are  creating  great 
gaps  in  the  agricultural  precincts  which  the  supreme,  even  if 
elusive,  laws  of  economical  compensation  are  unable  to  fill  I 
B  It  would  seem  to  be  a  rather  violent  proposition  this :  namely, 
™  that  one's  personal  whim  can  explode  or  dominate  the  laws  of 
supply  and  demand. 

■  Instead  of  the  rotation  of  crops,  is  it  not  what  might  be  called 
the  "rotation  of  the  farm,"  brought  on  by  the  exchange  of  farm 
for  city  employments  by  a  constant  or  periodic  ratio,  which  has 
called  for  the  Massachusetts  pamphlet  ? 

The  man  who  lives  in  the  country  yearns  for  the  city.  The 
man  who  lives  in  tho  city  yearns  for  the  country.  The  farmer 
would  seek  pent  precincts  of  the  town  aud  bend  over  ledgers;  tho 
clerk,  already  beut  double  over  his  ledgers,  craves  tlio  free  air 
and  the  unconfined  horizons  of  the  farm,  the  distant  hills,  and 
the  broad  acres  hotweeii.  Variety,  is  it  not,  which  they  both 
seek  ?  In  opposite  currents,  doubtless,  but  both  continually  by 
immutable  tendencies.  Such  is  certainly  tho  optimistic  theory  of 
the  situation  implied  by  these  "abandoned"  farm  pamphlets.  Is 
it  the  true  one  ? 

To  assume  that  tho  farmer  will  farm  no  more  would  be  a  fear- 
ful prospect  for  our  race — quite  as  fearful  as  to  assume  that  the 
soldier  would  not  fight  for  his  country  against  any  other  country, 
that  the  tailor  would  not  make  us  clothee,  or  that  the  shoemaker 
would  not  supply  us  with  shoes.  Surely  it  would  be  great  gain,  not 
only  to  the  Commonwealth  of  Massachusetts  but  to  the  national 
commonwealth,  if,  instead  of  drawing  grewsome  and  doleful  mor- 
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alfl  from  a  pamphlet  with  the  pathetic  title.  Catalogue  of  Ah 
(lnne<l  farms  in  Massachusetts  (or  New  Hampshire  or  Voruiojit] 
wo  could  infer  thnt  the  issuing  of  these  caluiogiiua  was  but 
ratiouul  and  normal  dotal!  by  way  of  facility  in  the  progressi 
of  that  great  law  which  mores  commanitios  of  individuals 
and  forward,  and  back  and  forward  again,  from  one  precinct 
another,  and  fram  one  vicinage  to  another  on  the  map  of  soci 
ties  and  of  States,  but  always  conserving  and  preserving 
equation  of  prosperity,  of  tranquillity,  and  of  the  general  contc 
in  and  bftwecu  and  around  them  all. 

Taking  the  Massachusetts  parajihlefc  as  exemplary  of  thorn  all, 
it  seems  to  me  that  the  above  is  the  fact  For  I  find,  first,  that 
this  abandonment  amounts  rather  to  a  desire  to  sell  at  some  fair 
or  "  lump "  price  (and  1  may  add  always  one  somehow  approxi- 
mate to  the  general  value  of  the  land,  which  certainly  is  not  oveB 
as  a  figure  of  speech  an  "  abandonment  **) ;  secondly,  I  find  that 
the  "  abandonment "  is  larger  the  farther  we  leave  the  seaci 
and  traverse  toward  the  interior  countries.  The  pamphlet  sho- 
that  Z'Ah  per  cent  of  the  total  farm  average  of  the  State  no 
offered  fur  sale  lies  outside  of  the  limits  of  cities,  in  the  ext: 
interior,  while  only  aboat  0*87  per  cent  of  such  farm  land  is  si 
^•d  toward  the  seacoast. 

In  Nantucket  and  Suffolk  Counties — the  one  an  Island  and  tli« 
other  a  peninsular  county  open  on  three  sides  to  the 
no  such  "  abandoned  "  land  is  offered  for  sale  at  all.    In 
County,  adjoining  Suffolk,  where  the  interior  nature  of  tho 
ritory  is  a  trifle  larger  than  in  Suffolk,  wo  have  a  return  of  sal»- 
bio  land  uudor  this  pressure,  of  a  trifle  less  than  O'Ofi  per  coat 
In  Hampshiro  County,  where  several  settlements  are  to  this  d»y 
without  railroad  or  telegraphic  facilities,  containing  perhaps 
A  single  town  of  any  size,  and  where  intercommunicatiou 
about  fts  rare  as  an  eclipse  of  the  sun,  the  porcentago  of  lani 
offered  for  sale  is  the  highest,  being  i5'85  per  cent ;  thus 
proving,  if  figures  can  prove  anything,  that  it  is  tho  d 
community,  tho  weariness  of  isolation,  the  craWng  for 
rather  than  a  sot'king  for  tho  precari"  f  new  emplormen 

or  ft  failure  of  the  land  he  has  till-  :ig,  which  leatls  ibi 

rural  ist  to  woo  forced  markets  for  his  farm  lands  and  now  i 
ti '       '       '    '«»  for  liimst-lf.    And  not  only  is  !' 
Q         _  Its  very  pamphlet  there  appears 

this  proposition  that  normal  forces  and  attractions  invariably  fli>< 
their  counter -forces  and  attractions;.    It  r'  -  ■'    •      -  noon 

tho  Massachufiotts  authorities  announced 
this  list  of  "  abandoned  farms /*  inquiries  con 

w^"-"  ~ ''■■'  •• •■■■■ 
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withtbo  follfwiri;.:  tuHuIts;  England  (London),  1;  Canada  (Mont- 
renl),  2;  Wfisliiiigt.Dn,  D.  C,  1:  Texas,  1 ;  Illuiois,  *^;  Micliigan,3; 
Montana,  1;  Ohio,  3;  Florida,  3;  North  Carolina,  1 ;  Virginia,  4; 
Wn  '  -  -"  n  Territory,  1;  Pennsylvania,  5;  California,  1;  Iowa, 
I^  I  out,  10;  Now  HampsliJre,  4;  Vermont,  1 ;  Rhode  Isl- 

■od,  if ;  New  York  city,  79 ;  Massachusetts  coastwise  counties,  140. 
It  certainly  seoms  to  me  that  there  could  bo  no  clearer  proof 
Ui&n  this  that  the  desire  to  move  inland  comes  from  the  thickly 
fK'pulated  const  lines  and  the  vicinities  of  the  larger  cities.    That, 
the  greatest  demand  for  Massachusetts  farms  comes  from 
lusott^s  itself  must  he  a  glory  and  a  pride  to  that  noble  old 
imonwealth,  and  an  acquittal  from  the  charge  that  her  thou- 
iMtds  of  common  schools  and  hundreds  of  town  libraries  have 
coltiratod  in  her  sons  and  daughters  a  distaste  for  the  life  of  an 
id<rnt  fanner.     It  is  not  abandonment,  but  rotation,  and 
to  illustrate  one  of  Emerson's  postulates,  viz.,  tliat  "de- 
mand and  supply  run  into  every  invisible  and  unnamed  province 
.  '     'ill  and  passion."    But,  apart  from  whim  and  pj^ssion,  there 
I  :   lit  justice  in  this  rotation.    The  catalogue  might  have  been 

mtitlcd  A  List  of  Farms  in  Massachusetts  whose  Owners  are 
illing  to  sell  them  rather  cheaply,  and  better  express  what  ac- 
iually  appears  to  be  the  situation.  The  Rotation  of  the  Farm,  or 
ihe  Rotation  of  the  Owner  of  the  Farm,  would  seem  to  be  the 
l>eUer  title. 


^ 


I 


Kb.  Frasiois  6altO!i  avows  himself  a  qaalificd  believer  in  tbe  pouibility  d( 
■<itcnaliu|t  lo  Mars.  Accepting  as  a  fact  that  the  Lick  telescope  can  bring  the 
|>laiiet  opitoally  to  within  C0,000  miles,  he  has  found  that  a  reflected  beam  of  aun- 
'llfhl.  sent  tbrongh  «  bole  one  tenth  of  an  incb  aqoare,  is  visible  aa  a  glint  at  ■ 
'dbtoDM  of  ten  mile?.  Hence,  with  fairl/  clear  itnioaplieres,  the  fla»b  from  many 
tnirrora  aEmnltaiicoosljr,  whoM  aggregate  width  is  flflccn  vards  and  their  aggregate 
length,  nay,  to  hIIow  for  slope,  twent}--fivo  rnrd*s  would  be  risible  in  Mara,  if  seen 
through  a  tcluscupe  such  as  that  at  tbc  Liok  ObscrTatory.  **  Willi  funciA  and  good- 
will there  necms  no  insoperablc  ditbcQlt;  in  dashing  from  a  ver>  uiuob  larger 
nirfaco  than  the  above,  and  xendhig  Hignals  that  the  inhabitaDts  of  Mara,  if  they 
have  ayea,  wila,  asid  fairly  good  telescopes,  wonid  apecnlate  on  and  wlah  to 
anBwor.  One,  two,  three,  might  bo  slowly  flashed  over  and  over  again  from  na 
to  tbftni,  and  pni^iMy  in  some  yearn,  to  allow  time  for  fpecolatloo  in  Mars  lo  bear 
fniit,  one,  two,  three  might  oome  back  in  reaponse." 

The  remai'kabic  pit  of  the  Cretix  dc  Souel,  Frunr? ,  H  Hitooted  In  a  shoot  of 
recent  basalt  on  the  sooth  aide  of  the  Puy  do  Mont«hQl.  The  opening  19  eighty- 
two  foel  In  diameter  and  thirty-eight  feet  deep;  but  at  that  depth  a  bole  abont 
iWl  wide  cominonicatc!)  with  a  hollow  Kovcnty  feet  deep,  at  the  bottom  of 
lileSi  la  a  atairaant  pool  ovorludoti  with  earbonic  acid  which  forbids  access  to  the 
«■('  torior  it<  a  va)<t  vaalted  hollow,  apparently  formed  in  the 

'.  by  an  cxplu^tion  of  volcanic  gas.    Tliu  leiiipcratDrc  falh 

iroM  bV  Fahr.  in  the  open  air  to  S4^  near  the  water. 
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THE  LOGIC  OP  ORGANIC  EVOLUTION. 

Bt  frank  CRAU£B. 

IN  his  work  on  tho  Principles  of  Science,  Jovons  desoribed  wil 
great  clearness  the  logical  phases  of  scientific  theories 
illustrated  them  by  a  wealth  of  instances  drawn  from  the  scieoc 
of  mathprnatics,  physics,  astronomy,  and  chemistry.    While  ha 

ccords  to  the  theory  of  evolution  an  importanco  equal  to  that  1 
any  other  theory,  he  says  but  little  about  its  evidence  or  logic 
history.    He  practically  leaves  tho  biological  sciences  and  goolog 
untouched,  except  in  the  chapter  on  classification,  where  he  saj 
in  closing  the  subject:  "  Natural  classification  in  tho  animal 
vegetable  kingdoms  is  a  special  problem,  and  .  .  .  the  partioular 
raothoda  and  diflicuUies  to  whicli  it  gives  rise  are  nol  thosoi 
mon  to  all  cases  of  classification,  as  so  many  physicista  liavel 
posed.    Genealogical  resemblances  are  only  a  special  case  of 
semblances  in  general."* 

Th»  sciences  of  chemistry,  physioa,  and  astronomy,  based 
they  are  on  mathematics^  allow  precise  statement  and  accarate 
experiment.    In  geology  and  biology,  on  the  other  hand,  the  fa 
tors  are  so  complex  that  these  sciences  take  on  the  nature  of  htii 
torical  scinncea,  with  all  the  difllcuUios  which  such  a  statemeU 
implies.    The  difference  can  be  easily  illustrated.    Certain 
turhatiuus  of  tho  planets  indicated  the  presence  of  another  oocj 
yet  unseen.    The  amount  of  the  disturliaucos  could  l>o  accur 
deteruiinetl.     Adams  and  Le  Verrier  almost  simultAneouely^ 
dieted  the  presence  of  Neptune  at  a  definite  point  in  the  heftve 
and  the  prediction  was  vcrifuHl  by  the  immediate  discovery  of  ih 
planet.    The  human  race  uiu.st  have  apix^arud  at  a  deGnito  time  i 
some  definite  part  of  the  earth;  but  biological  science  lacks; 
the  factors  with  which  to  parallel  tho  case  of  Neptune  by  point-" 
ing  out  by  a  prediction  the  time  and  place  of  the  upptiaraoce  < 
the  ract^.    It  knows  that  the  event  occurred,  but  must  wait  fi^ 

ccident  to  reveal  the  place  and  depend  on  the  broadest  g«D« 

Uiotis  to  reveal  even  the  relative  ago  of  man, 
Tho  utter  lack  of  rigidity  in  tho  relations  of  living  things  pnt» 
quantitative  statement  almost  entirely  out  of  question;  exc«(4 
that  in  some  casos  it  is  possible  to  work  out  a  valuable  system  of 
averages.  Individual  beings  can  be  measured,  but  tho  laws  of 
biology  can  not  be  put  in  raatheniatical  form ;  hence  the  lack  oi 
mathomatical  precision,  without  which  tho  history  of  a  scioaDA-j 
does  not  lend  itaelf  very  tiaaily  to  logical  trtiatmont.  ] 
,  historical  law.  but  its  relations  to  tho 
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ist  if.  am  such  that  its  logical  Instory  is  both  iiniquo 

Hi  J.    If  it  Ikis  passed  through  a  definite  aeries  of  logical 

phases  similar  to  those  through  which  the  mathematico-physical 

Ffci^nces  have  passed,  if  it  has  fiilfillod  the  same  conditions  and 

[led  to  similar  and  equally  brilliant  results^  its  logical  status  is 

Iprrmanently  flxed. 

The  cell  doctrine,*  which  now  lies  at  the  foundation  of  biologi- 
cal science,  illustrates  an  important  principle  in  the  growth  of 
Ihdories.  The  significant  points  in  its  history,  for  the  present 
purpose,  are:  1.  It  took  its  earliest  shape  as  a  botanical  theory, 
sing  from  a  very  small  part  of  the  facts  that  it  was  destined 
I  explain,  2.  Those  facts  were  the  most  obtrusive  of  the  whole 
roup  of  facts  to  which  they  belong.  The  most  highly  wrought 
products  of  the  forces  involved  are  always  tirst  discovered,  and 
thus  it  comes  about  that  the  facts  which  ai'e  most  diflicnU  to  ei- 
pUiin  and  which  are  farthest  away  from  the  point  where  Nature 
begiiD  its  work,  at  first  form  the  foundation  of  a  scientific  theory. 
rlodgo  increases  by  traveling  backward  from  the  specialized 
1  genorallzedj  and  the  theory  is  perfected  only  after  a  com- 
Bte  series  of  facts  has  been  secured  in  this  way. 
<>no  of  the  results  of  this  principle  is  that  all  scientific  doc- 
iiies  in  which  a  historical  arrangement  of  phenomena  is  in> 
[dve<l  must  pass  through  what  is  aptly  called  the  catastrophic 
The  geological  doctrine  current  in  the  early  part  of  the 
iry,  that  there  have  been  successive  world-wido  catastrophes 
red  by  recroations,  was  perfectly  natural  in  that  stage  of  the 
cei  Only  the  most  obtrusive  facts  wore  known.  The  moun- 
i  wore  regarded  as  simple  products  instead  of  very  complex 
ccumulations  of  the  effwrta  of  forces  working  steadily.  When 
eology  passed  from  catastrophe  to  continuity,  it  made  its  great 
DmiAnetit  stride  forward  by  providing  itself  with  a  key  to  all  the 
fccte  that  have  since  been  discovered. 

The  theory  of  evolution  has  passed  through  all  these  develop- 
mental stages.  The  law  itself  was  not  recognized  until  long  after 
formal  relntionships  had  been  establisliGd,  and  its  discovery  was 
simply  a  recogiiitiuu  of  the  principle  of  continuity.  Natural  his- 
Dry  began  with  species — the  mountain-ranges  of  biology — and 
them  Bs  simple  facts  instead  of  last  terms  in  a  long 
le  broaches  between  species,  as  between  mountains,  was 
i  ffl&de  them  striking.  The  evidence  that  has  been  destroyed 
.  an  important  part  in  the  early  stages  of  this  as  of  all  other 
aea  of  scientific  reasoning  which  are  dependent  on  historical  evi- 
dence. The  more  hidden  and  comparatively  insignificant  facts, 
the  raciduaxa  which  constitutes  the  difficulties  of  cloflsification. 
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tiere  as  evfry whero,  ooin|ifille<l  recognition  ty  forcing  tnttii 
inrifiising  numbers  upon  the  attention  of  biolojpsta.   The 
to  suppress  them  by  the  old  theory  gave  place  gradaally  to  the 
fffort  to  base  the  new  idea  of  continuity  upon  them.    This 
of  reversal  in  scientific  activity  and  tho  aoooraponying  iiipid 
interpretation  of  both  the  old  and  new  phenotuenAj  while  it 
rooogmxftblo  in  the  histories  of  many  sciences,  is  probably 
striking'  in  th^  liistory  of  evolution. 

Every  hyj^othesis  by  its  nature  accords  with  the  facts  from 
Lwliich  it  sprang.  But  it  is  tho  weakness  of  all  hypotheses,  true 
false  alike,  that  they  are  at  first  based  on  only  a  small  part  of 
s,  &nd  these  are  nearly  always  the  most  unsafe,  becaoae 
0,  AS  has  been  shown,  the  most  highly  specialized.  The 
hypothesis  has  to  pass  sncceesfnUy  through  the  ordettl  of  nadmi* 
ag  Urge  bodies  of  facts  that  are  alreaily  known  by  obeerrntioo 
rt  from  the  hypothesis.  The  theory  of  evolntiDn  did  this  ac 
thoroughly  and  perhaps  more  rapidly  since  Darwin^  time  than 
any  other  scientific  theory.  Thereisavast  number  of  iUostiatioos 
of  this,  but  a  typical  one  will  suffice.  Anatomy  had  long 
Mtabltshed  the  presence  of  valves  in  human  veins,  and  physiol< 
I  to  them  the  only  intelligible  function — tliat  of  prerow 
I  blood  from  flowing  back  tuwanl  the  capillaries.  Had 
\  distributed  throughout  the  venous  system,  tliuro  would  hare 
no  problem  :  bv  *'—  - -^  ■—--*.  in  some  veins  and  abssDt 
I  others.   No  law  r-  .  .bution  cotild  be  assigiitdj 

Lstttdeots  of  human  anatomy  had  to  learn  *  utiou 

sbMT force  of  memory.    Here  was  a  fine  gr -^j. 

established  by  empirical  obeerratioa.    Not  only  was 
law  to  i-  'heir  distribution — th<<ir  actoal 

atteriy  1:.....  ^Si  if  it  wera  true  that  they  wars  in: 
prevent  the   backward   flow  of  blood.     It  was  easy 

i,  from  the  old  viaw  of  creation,  why  tlioe  ahoi 
\\n  thevvinsaf  the  anos and  legs;  bat  it  waa  vtoItiQriiig 
learn  that  the  spinal,  iUac,  portal,  aad  above  all  the  inferior  Yc«a 
ftva,  the  largest  v>edu  ia  tho  body  eairying  bkkod  upnratd,  an 
itbout  Talree.  To  make  tito  factaand  thajr  fti0BHfmBl  expjana- 
tion  still  more  tncoagruoiui,  there  are  valves  in  tlie  interrastal 
1  which  tlie  blood  flows  hcriaooftally :  and  in  tb«  tKyroM 
.  iatenud  and  external  jnipilanv  in  wiiieh  the  blood  flows  do«&j 
Vahrot  and  graTxtatiott  appartatly  had  nothuic  to  do 
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mux*B  wiceators  were  qnadnipecls,  and  the  time  during  which  ho 
j  has  walked  upright  is  insignificant  compared  with  tho  time  dur- 
JfDg  which  they  walked  on  all  fours.  The  structures  develojicd  in 
'hi?  1  s  and  not  yet  modified  to  snit  his  new  posture  should 

[becA.  to  hold  anomalous  relations.     So  far  as  known,  tho 

eneral  distribution  of  valves  in  the  veins  is  the  same  in  man  as 
'in  tho  mammals  near  him^  and  when  he  is  placed  back  on  all 
_fonr8  the  arrangement  of  tho  valves  is  perfectly  intelligible.    Tho 
reins  of  the  limbs,  the  jugular  and  intercostal  veins,  then  carry 
blood  upward ;  and  the  venae  cav«  and  other  valveless  veins  are 
horizontal  and  have  no  need  of  valves.    Many  important  facts  of 
fchological  nature  are  accounted  for  by  tJie  theory  of  imper- 
;  adjustment  of  bixlily  structure  and  posture.*    This  explana- 
tion of  th<*Tn  is  90  striking  that  Clevenger  irreverently  suggests 
that  the  original  sin  of  man  may  have  been  tho  act  of  getting  up 
his  hind  legs.f 

When  a  theory  has  thus  assimilated  all  the  groups  of  facts  re- 
,  to  those  from  which  it  sprang  and  which  are  unintelligible 
bout  it,  it  has  fuljilled   the  philosophical   requirements  of  a 
ic  theory.    But  every  great  generalization  opens  more  problems 
it  closes.    This  has  been  true  ia  astronomy,  physics,  chemis- 
r,  and  geology,  and  is  true  of  biology.    There  are  now  number- 
less questions  to  be  answered  in  biology  which  could  not  even  be 
raised  without  the  theoiy  of  descent.     An  illustration  may  be 
_drawn  from  t!»e  CJise  already  citod.    Some  of  the  cephalic  veins 
bave  no  valves,  but  should  have  them  if  the  explanation  is  true; 
sygos  vein  has  inidimentary  valves,  but  does  not  need  them 
lie  quadmi^al  state.    Those  facts  become  new  problems  and 
laire  subsidiary  explanations.     By  regarding  some  of  the  im- 
rfect  valves  as  obsolescent  and  others  as  nascent,  some  disap- 
pearing because  they  are  no  longer  useful  and  others  api>earing 
where  they  are  needed,  the  exceptions  are  mostly  removed.    Fre- 

Jquently  such  exceptions  are  not  simply  accounted  for  under  the 
fcoory,  but  form  some  of  its  most  striking  proofs4  Fruitfuluesa 
ID  furnishing  problems  for  solution,  instead  of  indicating  weak- 
ness, proves  tho  strength  of  a  theory.  Alchemy,  tho  Ptolemaic 
utronomy,  and  tho  doctrine  of  special  creation  alike,  could  not 
lead  to  a  thousandth  jiart  of  the  scientific  activity  that  has  fol- 
^lowed  in  the  wake  of  the  theories  tliat  sujiplanted  them,  because 
Hyioy  furnished  no  way  of  approach  to  the  numberless  special 
problemjt. 

Tho  irreeistiblo  power  of  a  true  theory  rests  in  tho  end  in  tho 
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possibility  which  a  '  ; 
the  deductive  methoil. 
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ont  a  mathetoatical  basis  would   exhibit  comparatiTelf  Utt 

power  of  prediction,  althou^fh  its  validit"  —   -^^  te  qu 

tioued.    Quantity  of  effect  can  not  be  u  !« 

dieted,  by  deduction  from  theories  susceptible  only  oi  hist 
treatinont.     All  that  can  he  expected  is  the  power  to  indica^ 
presence  or  absence  of  things  that  are  still  unknown.    But  tl 
laws  of  heredity,  variation,  correlation,  etc.,  although  still  und 
fined  and  perhaps  undcfinablc,  furnish  peculiar  opportunities  fc 
brilliant  deduction. 

Paleontology  would  he  a  sorry  science  without  th©  power 
restoration  afforded   by  the  principle  of  correlation.     Its 
montfi  of  bones  and  teeth  and  stniops  and  leaves  would  be  ; 
absulut+'ly  worthless.    But  from  the  standpoint  of  logic  thii 
truly  prtMiictiou  by  deduction  from  known  laws  as  the 
predictions  for  the  nautical  almanac.     Perfect  heredity 
place  tho  principle  on  a  basis  of  certainty.    Any  one  choraotOTt 
ruminants  indicated  to  Cuvier  the  presence  of  all  the  rest, 
the  generalized  types  of  paleontology  are  transitional  forms ; 
sessing  combinations  of  ruminant  characters,  with  others  belong 
tng  to  the  carnivora,  such  as  be  never  dreamed  of.   But  the 
nltiou  of  secular  chango  in  the  correlations  of  organs,  instead  of 
wealu^uing,  has  strengthened  the  possibility  of  anticipating  on- 
known  facts. 

lu  recent  years  the  progress  from  deduction  to  verification  hstf 
been  so  rapid  that  frequently  the  latter  has  followed  at  the  heeb 
of  the  former,  so  that  the  element  of  time  has  hardly  entered  be- 
twef^u  them  to  make  them  both  more  striking.  Many  of  the  do- 
ductiona  from  the  theory  of  descent,  afterward  verified,  are  com- 
monplaces to  the  scientist,  but  their  logical  force  is  not  snfBcientlj 
emphasized  when  the  nature  of  the  evidence  is  c-       "       1, 

The  doctrine  of  descent  required  the  belief  nminanU 

once  had  upi)cr  incisors  and  canines.  The  belief  was  made  ahnott 
B  certainty  by  the  presence  of  partially  di-  '  !  •  •  *  '(mUi 
whore  they  are  absent  after  birth.    The  couli  ;:  iras 

juBtiSed  by  the  discovery  of  generalized  ruminants  with  full  sets 
of  teeth.    If  man  were  descended  from  lower  forms,  an  nzplAO^ 
tion  was  required  for  the  absence  of  the  os  coulrolo  as  nn  iadfr , 
pendent  bono  from  the  human  wrist,  for  it  is  almost  const 
present  in  amphibians,  reptUes,  and  mammals.   Rofconhorg^  Ic 
for  it  in  the  human  embryo  and  found  it.    WiAd^^rflhoim*^ 
moved  to  declare  that  this  woe  one  of  I! 
morphology,  basod  on  the  theory  of  de&t..i., j.:  ;■. 
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be  logical  process  vras  oxoinplifiod  iu  the  discovery  of  abdomi- 
rribs  in  the  human  embryo. 

As  long  ago  as  1801  Blnmenbacb  inferred  from  the  configura- 
tion of  its  skull  that  ornithorhyncus  laid  eggs,  and  his  deduction, 
i  bftsed  on  the  tnown  correlation  of  characters,  was  verified  by 
ICaldweirs  recent  demonstration  that  the  naonotremes  are  egg- 
Thorc  was  an  nnvorificd  dKluction  that  monotremes 
some  tiuie  have  possessed  normal  teeth;  it  was  verifiod 
|l»y  the  recent  discovery  of  calcified  teeth  in  monotrerae  embryos. 
'Thatcher  showed  in  1887  that  fins  of  fishes  are  derived  from  two 
ire  of  lateral  folds.  In  a  pajier  on  the  significance  of  bone 
Itniclure  Dwight  commented  on  this  and  said  that  if  evolution 
rero  true  he  could  see  no  reason  why  no  vertebrate  had  more  than 
four  limbs.  He  also  said  that  h©  could  see  no  reason  why  no 
vertebrate  hud  more  than  two  eyes.  In  the  same  year  WatasG 
^domonstratoil  that  the  Japanese  goldfish  has  eight  limbs  and 
Bfipencer  showed  that  all  vertebrates  have  a  third  eye  in  the  pineal 
^^^feDd«  Spencer  prmiicted  that  fi^ssils  would  be  found  in  which 
^^PB pineal  eye  was  functional;  Cope  demonstrated  in  fossils  the 
^■orbit  of  this  third  eye  and  pointed  out  the  attachment  of  muscles 
■     for  its  movement."  * 

Evolution  suggested  the  annelids  as  remote  ancestors  of  the 

iTcrtebrates.    Kowalevsky  was  thus  led  to  the  discovery  of  gorm- 

^  .'imong  these  animals — homologous  with  those  of  verte- 

In  the  same  way,  but  on  the  other  side,  Semper  was  led 

to  the  discovery  of  genuine  worm  kidneys  {nephridia)  in  the  lower 

fishes.    Starting  with  the  theory  of  genetic  affinity,  we  have  dis- 

^  covered  a  whole  series  of  organs  and  tissues  that  hud  hitherto  re- 

^knained  unknown.    For  example,  wo  have  now  the  '  spinal  gan- 

^glin'  in  worms,  the  *  spinal  nerves,'  and,  what  is  perhaps  more 

important,  we  have  discovered  the  sense  organs  out  of  which  the 

Beuse  organs  of  the  vertebratps  have  been  gradually  built  up."  f 

One  of  the  best-de^ned  anticipations,  and  one  that  found  con- 
fident expression  from  different  sources,  in  the  way  of  special 
tpr^ctions,  long  before  it  was  verified,  was  the  belief  that  primi- 
|tive  mammals  were  generalized  types.    Cope  wrote,  March,  1874, 
f*  1  Imsl  that  1  have  made  it  sufficiently  obvious  that  the  primi- 
genora  of  this  division  of  mammals  {Mammalia  educuhilm) 
Jt  have  been  bunodonts  with  pontadactyl  plantigrade  feet."  t 
'  No  pt5ri««odactyl  or  artiodactyl  mammal  was  known  at  that 
I  possess  such  feet,  nor  was  any  perissodactyl  known  to 
'  tubercular  teeth."    Since  the  prediction  was  made.  Cope 
baa  daacribod  nine  species  of  tho  Eocene  gonus  Fhenacodiis, "  prob- 
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ably  the  most  geueralized  mammal  known,"    They  had  five  lo 
on  each   foot  and  a  hunodoot  dentiliou;  with  primitive  qd( 
late  characters  went  complete  sets  of  unmodiiiud  teoth  and  foot 
hones.*  — 

Marsh's  famous  pedigree  of  the  horse  illustrates  the  same  pr 
cess.  Both  ho  and  others  clearly  foresaw  many  of  tho  result 
that  he  afterward  worked  out.  A  large  part  of  the  logical  valj 
of  this  restoration  of  the  genealogy  of  tho  horse  family  arises 
from  the  fact  that  what  is  now  established  by  investigation  was 
once  an  unverified  <it>ductiou.f 

Such  verifications,  especially  in  paleontology,  are  often  dno  1 
accident.    The  predictions  might,  therefore,  and  of 
do  remain  unverified  and  practically  nnvorifiable,  bev 
known  where  to  look  for  the  evidence.    Such  unverified  dodi 
tiona  are  frequently  scouted  as  absolutely  worthless  for  tho 
poses  of  biological  ^ciLmco.  Tiiis  attit  ado  is  not  taken  toward  sic 
lar  deductions  in  other  sciences^  for  the  single  reason  that  the 
are  no  external  reasons  for  combating  the  theories.    Knumeratii 
a  number  of  such  cases  from  physios  and  chemistry,  Jevons  ftd<i 
"To  my  mind,  some  of  the  most  interesting  truths  in  tho  whc 
range  of  science  are  those  which  have  not  been,  and  in 
cases  probably  never  can  be,  verified  by  trial."  X 

Tho  most  famous  of  those  unvorifiod  deductions  in  biology  I 
that  concerning  the  descent  of  man.    The  facts  on  which  the 
duction  that  man  is  descended  from  lower  animals  is  baaed  i 
derived  from  anatomy  and  embrj'ology.    Tho  evidence  is  circuiD'' 
stantial;  but  one  of  tho  most  brilliant  of  the  predictions  enumcc^ 
ated  was  based  on  this  deduction  and  verified  by  embryology. 
is  only  with  respect  to  tho  paleontological  ovidtr       '        '     "Ji 
duction  is  unverified."    But  if  tho  chain  of  mi 
absolutely  complete,  it  would  only  be  circumstantia]  ovide 
The  direct  evidence  is  forever  beyond  reach,  because  when 
race  was  born  there  was  no  scientist  present  to  observe  it, 

Tliis  case  serves  well  t-o  illustrate  tho  nature  of  the  objeotioitt 
to  the  theory.    The  best  theory  of  evidence  of  a  historical 
has  been  worked  out  by  the  law  courts.    Tii».Te,  no  amov 
negative  evidence  has  any  value  whatever  in  tho  faco  of  ©vfl 
cumstantial  evidence  of  a  positive   nature.    Tlie  only 
which  the  accused  one  can  shake  off  the  implication  ie,  to  fnmi4 
positive  evidence  that  some  one  else  committed  the  crimA, 
that  he  was  in  some  other  definite  place  when  it  was  commit 
A  careful  consideration  of  the  well- understood  doctrine  of  aii 


*  Obfic,  Amcrivftn  Kktor&lbt,  iiii(rudt,  tfiM. 

f  3lAC»b,  ArocHfau  Jounial  ut  Hcinioe,  Uarch,  litfi,  uul  other  papar*  hi  ibc  : 
jonjnwL  %  FtiadplM  of  tjdonevi,  f,  H*. 
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■which  involves  all  negative  evidence,  might  have  prevented  a 
geueratLOQ  of  logical  iucousequence  in  the  discussioD  of  man's  ori* 
gin.  The  fact  that  no  so-called  counectiug  links  have  been  found 
can  have  no  value  wliatever  as  evidence  until  it  is  shown  that  the 
whole  earth  has  been  searched  and  that  there  are  none,  and  that 
DO  such  fossils  have  ever  been  destroyed  by  natural  processes. 
The  deduction  is  justified  by  the  evidence  from  other  depart- 
ments. 

Agassiz,  I  believe,  made  the  promise  to  furnish  the  positive 
evidence  that  no  such  fossils  ever  existed  by  showing  that  the 
geological  series,  at  least  so  far  as  man  is  concerned,  is  complete ; 
and  hence  that  if  they  ever  existed  they  should  have  been  found. 
Death  interfered  with  the  fulfillment  of  the  promise.  He,  like 
others,  believed  that  man  appeared  at  some  definite  place  at  some 
^Ldefinite  time  in  the  world's  history.  Had  he  succeeded  in  proving 
Vihe  geological  series  complete,  ho  would  have  caught,  not  others, 
bat  himself,  in  his  logical  toils.  Ho  first  of  all  men  would  have 
been  under  obligation  to  show  when  and  where  man  did  appear, 
and  that  connecting  links  were  not  among  the  circumstances  that 
immediately  preceded  his  appearance. 

The  radical  disappearance  of  objections  to  the  theory  before 
;he  introduction  of  new  and  especially  the  pertinacity  of  the  old 
evidence  is  extremely  interesting.  There  are  imperfections  in 
the  evidence,  many  of  which  can  never  bo  removed.  But  the 
difficulties  are  not  logical  but  practical ;  they  are  due  to  scientific 
ignorance.  In  every  phase  of  its  development  the  theory  has  ful- 
filled the  conditions  imposed  upon  it  by  logic,  and  repeated  the 
history  of  other  established  scientific  doctrines.  At  first  super- 
ficial and  catastrophic,  but  approaching  through  formality  to 
Nature's  path,  biological  science  finally  entered  upon  an  explana- 
tion of  its  natural  arrangements  and  formal  laws.  The  theory  of 
volution  itself  passed  from  the  condition  of  a  simple  induction 
the  explanation  of  vast  numbers  of  facts  that  hud  heou  em- 
pirically disoovere<l;  opened  new  fields  of  investigation;  led  to 
the  discovery  of  whole  series  of  pheuomeua  that  had  been  pre- 
viously overlooked  ;  and  gave  rise  to  confident  expectation  fre- 
quently culminating  in  definite  predictions  subsequently  verified 
by  investigation — until,  in  the  words  of  perhaps  the  foremost 
investigator  in  America,  "we  are  in  fact  doing  har<I]y  any- 
thing else  to-day  than  to  verify  the  suggestions  which  evolution 
makes."  * 


I 


i 


i 


TBS  POPULAR  8CIENCS  MONTUIY. 


PROFITS  OF  LEGITIMATE  BUSINESS  NOT  TOO  LAROI 

Bt  p.  f.  hallock. 
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IN  The  Populnr  Science  Monthly  for  November  Mr.  J.  B.  Miiii 
disovis«ed  the  quoatiou,  "Are  Basinofls  Profits  too  Lai^g*  ?1 
His  article  is  a  defense  of  those  business  methods  which  hai 
niado  the  Vanderbilts,  the  Stewarts,  and  the  Qoulds.  It  U  our 
pui'[K]so  to  briefly  examine  the  statements  from  which  hedrawa 
his  oouclusiou. 

That  labor  is  at  a  great  disadTantago  is  admitted,  but  Mr.  Mau 
enys, "  It  is  a  disadvantage  imposed  by  Nature^and  so  n«>ed  not 
discussed."    If  tbis  were  true,  there  would  be  greater  need  of  dl 
cussion,  but  fortunately  it  is  not.    Nature  providaB  bonnUful^ 
for  all — there  is  a  surplus  of  everything,  and  no  one  is  roqair 
to  be  a  drudge;  but,  by  following  the  "gosjiel  of  greed,"  a  few 
have  taken  possession  of  the  wealth  produced  by  the  many, ; 
amid  an  abundance  half  our  people  are  fighting  for  a  bare  Uviz 
The  ability  to  legally  take  from  the  masses  justitif*  the 
in  thu  opinion  of  Mr.  Maua.     This  is  the  new  version  of  tjist 
barbarous  rule  of  conduct,  "  Might  makes  right."    A  commcr 
pirate  is  worse  than  the  one  who  robs  by  force,  for  the  former! 
1  1  in  his  robbery.    No  man,  by  honest  methods,  can  : 

):  ~  in  a  ft^w  years.    Such  a  one  must,  in  some  way,  aocum^ 

late  vritliout  rendering  an  equivalent    There  is  no  principle  < 
ooonumics  clearer  than  this. 

To  show  that  the  workingmen  get  their  full  shjuo  of  what  \ 
produce,  Mr.  Mann  states  that  *'tber«  is  no  businen  of  reoo^] 
ai2od  legitimacy  that  pays  labor  only  a  third.  .  .  .  There  is  no 
business  that  gives  to  capital  and  skill  combined  even  ten  doIUn 
out  of  thirty.*'    If  these  sentences  mean  anytbing,  it  is  that  lal 

If' "    •*■"  two  thirds  of  production.    This  i-  "   '  *'-'■-  if! 

r  ries :  The  manuf  actui«  of  iron  n 

ing  of  cool,  the  manufacture  of  boots  and  si 
of  sewing  machines,  the  petroleum  indusCr)  »o 
Standard  Oil  Companr,  the  lumber  boaneas,  th«9  m.;  .ra  < 

•'S  fti^d  £^tr  n*^  to  men* 

1- ..,  ...„.  „..  ,   ...turned  in  every  houaehv. ..     : .. 

that  the  actual  labor  ooct  of  almost  every  staple  is  a  small  frftc- 
on  of  its  solliiig  price. 
Mr.  3faxuk  says  that  only  od«  in  t«tt  baa  a  oomTximrv  br  h^ 
own  ezortions,  and  that  onu  becmime  be  irss  n. 
petent.and  t'  ystemati 

of  patcHTual:-  -  the  ruL 

There  a^B  at  Ipo&t  a  hundred  meo  in  ' 

are  bMn  more  industHous.  more  eooo^'iLiictt^x  iuiu 
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[y  as  skillful  as  Mr.  Carnegio»  and  yet  aro  not  Ti'orth  ten  thon- 
dollars  apiece.  How  did  it  happen  ?  They  had  to  depend 
Dpon  thoir  own  resources,  while  the  Government  gave  Mr.  Car- 
DGgie  the  power  to  tax  every  consumer  of  iron  and  steel.  Another 
set  of  mon  are  rich  because  they  taxed  the  consumprs  of  sugar^ 
another  made  their  millions  by  the  duty  on  glass,  another  built 
railroads  at  the  expense  of  the  nation,  and  another  swindled  cor- 
porate stockholders  and  robbed  the  people  generally.  Yet,  in  the  ^ 
face  of  these  facts,  Mr.  Mann  wouM  have  us  believe  that  great 
wealth  is  the  product  of  honest  industry  and  consummate  skill, 
d  that  the  millionaires  are  our  real  benefactors, 

Tlu!  way  in  which  the  middlemen  and  the  railroad  kings  help 
the  furuior  is  cleverly  illustrated  by  Mr.  Mann;  but  the  farmer, 
he  adds,  is  so  unreasonable  as  to  find  fault  with  them,  simply  bo- ; 
cause  they  have  made  more  money  than  lie  has.  In  other  words, 
the  farmers'  com|>laints  arise  from  envy — they  have  no  real  griev- 
aztcOL 

A  smperficial  knowledge  of  human  nature,  without  being  ac- 
qdainted  with  the  facts  in  the  case,  would  discrwlit  the  statement. 
Men  do  not  seriously  complain  without  a  reason ;  a  |)er8on  mak- 
thousand  dollars  a  year  is  not  envious  because  a  neighbor 
two  or  three  thousand.  The  village  merchant  who  by 
paling  has  accumulated  twenty  or  fifty  thousand  dollars  is 
not  hated  by  his  customers  and  townsmen.  The  possessor  of  a 
legitimate  fortune  is  invariably  respected.  L.et  us  now  turn  to 
the  facts.  In  1800  there  were  practically  no  tenant  farmers  in  the 
country,  now  twenty-five  per  cent  are  renters.  Before  the  war, 
the  farmers  owned  seventy  per  cent  of  the  wealth  of  the  nation ;  I 
in  1S90  they  owned  thirty-five  per  cent,  and  paid  sixty-five  per 
cent  of  the  taxes.  More  than  thirty  per  cent  of  the  farms  are 
mortgaged,  and  the  average  rate  of  interest  will  exceed  eight  per  I 

FWhon  the  farmer  could  no  longer  be  blinded  by  political  pre-  ' 

'  judice,  he  realized  his  condition  and  forthwith  discovered  that, 

jilo  he  had  been  paying  the  taxes  and  growing  poorer  and 

wer, onother  class  had  been  gro\ving  richer  and  richer;  they 

Woro  few  in  numbers;  but  all-powerful ;  thoy  not  only  controlled 

the  business  of  the  country,  but  the  legislation;  they  were  the 

real  rulers  of  the  republic.    Is  it  any  wonder,  then,  that  the  farm-  i 

ers  complain,  that  thoy  have  organized  for  protection  ?    That  they 

,  have  been  so  slow  to  move  in  their  own  behalf  and  so  conserva-  , 

I  Uto  is  certainly  surprising. 

Mr,  Mann  somewhat  rashly  assumes  that  the  rich  pay  their 
I  portion  of  the  taxes,  and  that  their  wealth  would  not  be  in  exist- 
I  encQ  had  they  not  produced  it.    It  is  generally  conceded  that  tho  j 
I  rich  do  not  pay  their  just  share  of  the  public  burdens.    All  eco- 
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nomic  writers  admit  this,  and  I  never  lieard  it  qncfitioned  befo 
Under  the  present  system  of  taxation  taxtsaro  shifted  from  tl 
landlord  to  the  tenant,  from  the  creditor  to  the  debtor,  from  th«? 
manufacturer  to  the  consumer,  from  the  corporations  to  their  ; 
trons — in  a  word,  from  capital  to  labor. 

The  second  proposition,  that  the  rich  create  their  v, 
equally  untenable.  Manipulation  and  production  aroi^ti 
feront.  No  person  can  add  to  the  actual  wealth  of  the  natta 
unless  he  be  an  inventor. a  million  dollars;  it  is  beyond  the  poi 
of  production ;  but  b^*  manipulation,  by  dunatious,  and  by  l^iaL 
tion,  men  may  possess  milliuns,  but  they  never  created  them, 
stead  of  tJic  rich  adding  to  the  nation's  wealth  they  take  from  i^ 
by  deprivinjir  the  producers  of  the  capital  which  they  need  to  mal 
their  work  effective;  there  is  a  limited  amount  of  money,  and 
when  concentrated  in  the  harnls  of  a  few  the  real  workers  are  at  s 
dlsfui vantage,  and  the  amount  of  wealth  produced  by  them  is  per- 
ceptibly lessenetl.  This  applies  to  the  farmerH,  to  most  maQufac* 
turcrs,  and  to  business  men  generally. 

Neither  in  the  statement  of  the  question  nor  in  the  argnment 
is  there  a  distinction  made  between  business  men.  The  trad<i 
who  with  difficulty  keeps  from  insolvency,  or  actually  fa 
classed  by  Mr,  Mann  with  the  Stewarts  and  the  Vanderbilts, 
one  complains  of  the  great  body  of  business  men.  As  a  rule,  the 
profits  are  not  too  large.  They  would  make  more  money  if 
farmers  and  the  wage-earners  were  prosperous.  Those  who  are 
responsible  for  all  the  complaint!*,  for  all  the  injustice,  for  agri- 
cultural depression,  are  the  seventy-fivo  thousand  who  own  more 
than  half  the  wealth  of  the  country,  and  whose  wealth  is  due  to 
class  legislation,  to  a  vicious  tiy^ti*m  of  taxation,  to  national  and 
St^ite  donations,  to  swimlling  the  people  through  the  agency  of 
corporations  and  limited  partnerships,  and  to  gambling  in  aecu 
tiee  and  the  neceeaaries  of  life. 
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LiBmsAVT  Pkabt  repurU  u  rOMulla  of  bis  Arctic  Expedition^  tlmt  he  di 
ininwl  LliQ  norUiora  coast  i>f  Ortcntantl  nnd  foaod  tbc  ic»  ca|>«  codiD^  Mulb  *4 
Victori*  Inlet;  ftnil  that  Ii«  reached,  at  34"  w«tC  loogilade,  tbe  latUud*  9%"  »arU. 
Tliis  U  tlw  bij(be5t  tatitade  «ver  reached  on  tho  ea&t  cout  uf  (ircentand,  uxl  liM 
bc«Q  exceeded  In  all  the  nnntla  of  arcrio  explomtioo  only  b;  tiio  nttaincDMt 
LicQtciitnt  LockirocMlf  of  Oreclj^i  expedition,  of  BQ"  24>'  oa  tbc  wcM  oosrt. 

Aooonnmo  to  va  Addr«M  by  the  Unv,  C,  J.  nail  it  th«  r«w««ni  fnt'^rTvtti 
Oriental  (.'DDf^eaH^  tlu^  rorabuUr;  and  tbe  irruiitiiiAr  of  i\w 
China  ore  now  belug  traced  back  to  tbo  yaX  more  oacieot 
Civillztfri  of  Bobrtiinia.    Tba  ideatH;  of  tb«  two  tytXtta*  of  vritiap  fa  e«t«t 

1>j  detaUed  oumfwrlionaof  aelwUHlcliaractert;  of  (''■ /.— ,|  ^  . 

dlao  origlfuda;  of  DumenUa  uid  proDuunn;  and  of  I  \\  ttrr^B^*- 

notxt. 
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TOTEMISM  IN  THE  EVOLUTION  OF  TIIEOLOaY* 

Bt  Uu.  CLARA  KEUPTON  BARN  CM. 

THE  tlioughtful  student  of  universal  history  can  plainly  see, 
uuder  the  clear  light  afforded  by  modem  research,  that  tho 
of  continuity  from  the  lowest  savagery,  to  the  highest  ci\'iU- 
ation  is  unbroken;  the  vast  iiiterval  between  the  two  extremes 
eing  filled  by  "the  series  of  advances  through  which  the  marvel- 
\  complicated  mechanism  of  roiinod  nocieties  has  issued 
I*'  siiViigH  condition  \\\  which  the  first  men  long  lived." 
Anthropologists  study  closely  the  myths,  customs,  and  tradi- 
Hons  of  uucivilized  tribes  of  our  own  time,  as  they  are  thought 
present  the  most  reliable  ideas  of  ancient  peoples  wheu  they 
were  in  a  similar  stage  of  mental  development. 

Tliis  method  commends  itself  to  that  large  class  of  cultured 

iindd»  trained  in  the  doctrine  of  evolution,  who  believe  that,  in 

examining  things  present,  they  have  data  from  which  to  reason 

I  in  n.'gttrd  to  what  has  been;  there  being  no  necessity  for  imagin- 
ing other  causes  than  those  now  in  action  to  accoimt  for  the  past 
in  either  the  physical  or  psychical  world. 
'      The  savage  reganls  all  Nature  as  a  combination  of  distinct 
Sntelligent  personalities.    He  draws  no  line  of  separation  between 
himnelf  nud  material  things,  but  thinks  every  object  upon  which 
,his  eyes  rest  is  endowed  with  life  akin  to  his  own.     Ho  even 
elievea  that  the  sky,  wind,  su»,  and  dawn  are  persons,  "  with 
buman  parts  and  passions."     He  looks  upon  the  lowor  animals 
has  more  powerful  than  himself,  and  therefore  worships  many  of 
them  as  divine  and  creative.    This  crude  yttrsmxali^m  has  well 
en  tt'rmed  the  distinctive  philosophy  of  primitive  culture. 
ToUtn  is  a  word  introduced  into  our  literature  by  an  Indian 
aterpreter  of  the  la.<it  century,  but  it  is  only  within  recent  years 
%\.  totomism  ha.<?  been  studied  scientifically.    It  prevails  almost 
nniversally  among  the  aborigines  of  Australia  at  tlie  present  time. 
U  U  also  found  among  savage  tribes  in  North  and  South  America, 
rell  OS  among  peoples  in  the  same  primitive  stage  of  culture 
>ver  the  world.    The  tcitem  is  never  an  isolated  object  like  a 
bh,  but  always  a  class,  such  as  gpeeies  of  plants  or  animals — 
illy  the  latter— which  certain  stocks  of  men  worship,  and 
from  whom  they  consider  themselves  descended.    The  clans  take 
the  name  of  their  animal  deity,  such   as  Wolf,  Bear,  Serppui, 
iven,and  Fox.    The  stock  name  is  generally  traced  thi-uugh  the 
ftnnalo  line,  and  no  man  is  allowed  to  marry  a  woman  who  has 
descended  from  the  same  animal  ancestor. 

*  BkiBfffMM  br  reatliug  A  WtteltiugUiD  Bible  Obu,  b;  G«U  HunilUXL 
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There   are  many  conclusive  reasons  for  believing   that 
ancient  races,  during  their  early  development,  lived  under  tli 
crude  system,  and,  like  tlio  savage  atocks  of  our  own  time,  biuw 
their  laws,  both  social  and  religious,  upon  the  WQll-mark<iHl  linf 
of  toteuiiciU]. 

The  figures  of  the  gods  in  nnciont  Egj^it  were  n  ; 

the  monumonts  for  ages  in  animal  form.    The  organ: of 

local  population  ran  on  totem  lines.  Each  city  had  different 
beast  gods.  In  the  royal  geiiealoffies,  beasts  are  named  as  an- 
cestors; showing  that  the  early  Egyptians  actually  consider 
themselves  descendants  of  animals.  The  primitivo  element 
the  early  Greek  rt-ligion  has  been  preserved  in  tlio  '' 
ters,"   fragments  of  which   have   been  given  us  h\  ioU 

PausaniaSj  ajid  others — proving  that  the  oldest  images  of 
Grecian  gods  wore  represented   in  animal   forms,  and  that  tl 
different  royal  houses  claimed  descent  fntm  animals,  as  do  tli 
suvagt^  (pf  America  and  Australia.   Mr.  J.  McLennan,  in  his  pap 
on  The  Worship  of  Plants  and  Animals,  calls  our  attention 
many  evidences  that  the  early  Romans  as  well  as  the  Greoks  "^ly 
shiped  totems.    The  Old  Testament  rwords  show — uotiv 
iug  the  various  revisious  through  which  these  venerau..     ■ 
have  i>as8ed — many  indications  of  animal-worship  among 
Israelites,  which  must  have  lasted  for  ages  before  the  pi 

inculcated  in  the  second  lino  of  the  Decalogue  was  foi . 

At  a  comparatively  lato  date  "Jehovah  was  worshiped  nnd^ 
the  popular  symbol  of  a  bull,  while  the  twelve  ox' 
the  laver  in  Solomon's  temple,  as  well  as  the  horns  .  -  .     uj 
altar,  were  drawn  from  the  prevalent  bull-worship."*    Mode 
research  has  also  proved  that  the  cherubim  w>  -tentddl 

the  form  of  winged  bulls.      M.  Lenormant,  in  i  ')U8 

on  the  Beginnings  of  History,  says  that,  during  the  time  of 
tiugs  and  proj^hets,  "most  assuredly  the  chonibim,a8  there i 
scribed,  are  animals." 

The  process  by  which  the  anthropomorphic  god  «uj 
the  worcdiip  of  the  totom  deity  has  been  suggeslwl  by  Mr.  Andr 
Lang.     "The  oncyclopwdia  of  myths,"  as  he  hn?  biw-n  rl^ 
called,  haa  gained  the  lasting  gratitude  of  i> 
primitive  culture  for  his  lucid  explanations  ■--. 
lem  of  animal -worship.    He  says:  "  Among  cert 

&moa,  wo  see  the  proc«ss  of  a<lvance  toward   tho  l.i 
Syrian  view  of  sacred  animals.    Tb^-v  ''t-i"-  r\.-vt    w,  tl 
ous  boast-totems  of  their  various  st 
»U  tht.'se  stocks  is  incanxaU,  ,  .  .  s?-. 
Acoouiit  for  the  holy  animAU  of  diilLr.:.    ,  .  ,i 
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[On:'C*ce,  where  each  god  has  a  small  menagerie  of  eacred  auimals; 
'ftud   it  sceme  probablo  that  these  animals  wore  originally  tho 
tot«uia  of  the  diffcrcut  stocks  aubsumeil  Into  the  worship  of  the 
utthropomorphic  deity." 

In  Egypt,  when  animal-worship  became  associated  with 
anthropomorphic  conceptions,  the  figures  of  the  gods  after  the 
twelfth  dynasty  exhibit  a  gradual  transition  by  being  repre- 
sented in  a  mixed  figure  of  an  animal's  head  upon  a  human  form. 
ApiSf  the  sacred  bull,  was  worshiped  from  the  earliest  period, 
1  doe*  not  appear  on  tho  monumonts  until  the  fourth  dj-nasty. 
jrns  supposed  to  have  been  born  from  a  virgin  cow  rendered 
it  by  a  moonlwam,  or  a  flush  of  lightning.  "We  find  in  the 
of  an  African  tribe  the  story  of  one  of  their  gods  being 
bom  in  a  similar  mysterious  way  from  a  cow;  and  we  see  a  sur- 
rival  of  this  savage  thought  in  regard  to  Indra  recorded  in  the 
Rig-Veda:  "His  mother:  a  cow,  bore  Indra,  an  unlieked  calf," 
The  mother  of  Apis  shares  on  the  monuments  the  honors  of  the 
buU,  and  is  represented,  under  the  attributes  of  Isis  Hathor,  as  a 
goddess  with  a  cow's  head.  Tho  hieroglyphics  represent  Osiris 
adoraod  with  horns,  or  with  the  head  of  a  bull,  and  unite  the  two 
n»;  ■  '  is-Opiris.    According  to  Greek  tradition.  Apis  was  the 

im  '■  ;i  of  UHiris.* 

Careful  study  proves  to  us  that  "the  peculiar  mark  of  the 
wilder  American  tribe  hi'gends  is  tho  bestial  character  of  tlie  divine 
htnngs,  which  is  also  illustrated  in  Australia  and  Africa,  while 
tho  bestial  clothing,  feathers  or  far,  drops  but  slowly  off  Indra, 
Bs,  Dionysus,  the  Egyptian  Osiris,  and  the  Scandinavian  Odin." 
^In  following  the  slow  advance  hi  culture  from  auimal-worship 
I  to  the  highest  monotheistic  conception,  we  are  forced  to  admit 
that  "  aC  religions  are  one  and  the  same  religion,  in  various  stages 
of  evolution,  taking  on  different  colors  from  local  soils  and  cli- 
mates, and  thus  developing  many  varieties."  In  the  earliest 
phases  of  religious  development  wo  find  the  idea  of  two  beings, 
one  gCK>d  and  the  other  evil,  who  are  supposed  to  be  engaged  in 
constant  warfare.  This  widely  spread  dualistic  mj-th  seems  to 
have  originated  in  the  primitive  mind  through  an  attempt  to  ex- 
pbun  the  origin  of  evil  in  the  world.  Men  asJk  in  Australia,  as  in 
Persia,  **\Vhy  do  things  go  wrong?"  and  are  answered  by  the 
myth — still  surviving  in  modem  theology — of  the  evil  one  who  has 
I  thwarted  the  Creator  of  all  things.  Among  the  Thliukut«,  on  our 
We«tem  c      "  '      great  opponent  of  their  totem  deity — the 

Ravon — is  Wolf,  the  ancestor  of  the  wolf  race  of  men. 

1  In  certain  Anstralian  tribes   their  creative  totem — the   Eagle 
Hawk — ia  always  at  war  with  the  evil  crow. 

.^.^..^^  ^.^.^..^ 
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Wliile  among  savage  tribes  the  evil  being  is  rep^B^  •*  ^ 
dilTerent  members  of  the  auimal  kingdom,  in  nearly  all  : 
gies  of  civilized  peoples  the  evil  power  is  depicted  in  the  forai 
a  gigantic  serpent.    Indra — in  the  form  of  a  bull— Qghta  t 
domou  serpent  Vitria.    In  Persia  the  same  idea  is  represented 
the  evil  Ahriman,  in  his  continual  warfare  with  the  good  Orm 
In  Eg>'pt,  it  was  Osiris  and  Tyi)bon ;  in  Scandinavia,  Odin  and 
Loki ;  and  in  Judaism,  Jehovah  and  Satan. 

The  necessity  of  a  third  being  to  mediate  between  the  two  op- 
posing powers  seems  the  natural  outgrowth  of  this  dualistic  co; 
coption,  producing  the  triad.    It  is  worthy  of  note  that  the  idoA 
prominent  in  savage  theology — immaculate  con 
imbedded  in  the  mythology  of  civilized  races,  t  i  m 

of  the  triads  being  always  represented  as  virgin-bom.     In 
Horus,  the  son  of  the  virgin  goddess  Isis,  overcomes  the  j>ow«rOl 
the  evil  Typhou.    Zoroasterism  retained  for  a  long  period  tlia 
dualislic  conception,  finally  added  to  the  two  antagonistic  powsn^ 
Mithras  as  the  Savior  and  Mediator.    In  India  it  was  Vislin] 
who  took  upon  himself  the  form  of  a  man,  and  bc-cfune  known 
the  Restorer. 

The  same  impulse  wliich  forced  men  to  rise  from  the  discOD- 
nected  fancies  of  animal-worship,  compelled  a  further  advance  to 
the  adoration  of  one  God.  This  monotheistic  element  is  seen  ron- 
ning  through  the  tlieulogical  conceptions  of  savage  and  civilised 
peoples,  in  their  worship  of  one  supremo  God  presiding  over  A 
numbur  of  inferior  deities.  Even  in  polytheistic  Rome  thoro  cm 
be  framed  from  the  leading  Iloman  authors  an  idmost  comploti 
system  of  monotheism ;  while  it  is  well  known  that,  from  the 
of  AjiaxagoraH  (.iO(J  B.  c),  the  great  phih>sopliers  of  Qreeco 
virtually  mouotheists.  The  conception  of  one  God  w<w 
by  the  Israelites  through  the  spiritual  teachings  of  Uie  givit 
prophets,  a  few  centiiries  before  the  Christian  <  1  ! 

scholarship  has  proved  beyond  all  doubt  that  i 
the  evolution  therw  of  a  germ  implanted  in  the  human  ^'. 
everywhere."    "WTien  the  gentle  Prophet  of  Nazareth — (udoij  tiv 
that  energetic  philosopher  Paul — had  freed  the  HebroKT  God  frora 
the  narrow  limit  of  nationality,  and  portrayed  the  Sonl  of 
Universe  ns  the  loving  AU-Fathor,  who  is  a -^^  -  •  ■  ■  ^    i    .■  ; 
worshiix-*!  in  spirit  and  in  truth,  the  highest 
tion  was  given  to  the  world. 

The  striking  likeness  exhibited  in  sacrificial  ceramonies  amoo; 
all  ancient  peoples  proves  that  they  can  be  traced  to  cm*  type  ^ 
society  common  to  primilivo  man,  and  that  form, 
the  highest  scholarship,  is  l>ased  upon  the  system  of  i   . 
The  animal  worshiped  as  a  totem  is  never  eaten  by  mombersof  Hat 
clan  excepting  upon  occasioos  of  expiatory  Bfterlfieos,  althoui^fa 
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among  those  clans  who  have  what  is  called  a  split  totem — that  is, 
parts  of  animals— only  a  special  part  is  forbidden  as  food.  Dr. 
Robertson  Smith,  who  has  given  us  so  many  evidences  of  totem- 
ism  among  the  Semites,  says,  **  In  totemism,  and  in  no  other  sys- 
tem, laws  of  forbidden  foud  have  a  diroot  religious  intorjjrotatiou, 
and  form  the  i)rincipal  criterion  by  which  the  members  of  one 
stock  and  religion  are  marked  off  from  all  the  others."  Colonel 
Garrick  Mallery,  in  hi.s  hijjhly  suggestive  address,  before  the  As- 
sociation for  the  Advancement  of  Science,  ou  the  Israelite  and  In- 
dian, assures  us  that  "the  survival  of  totemism  may  be  inferred 
from  the  lists  of  forbidden  food  in  Leviticus,  xi,  and  Deuterono- 
my, xiv.  It  would  appear  that,  at  about  the  time  of  the  Exodus, 
the  Israelites  were  organized  upon  the  basis  of  families  or  clans, 
traciug  through  female  lines,  and  named  Hezir  (swine),  Achbor 
(mouse),  Aiah  (kit<'),  Arod  (wild  ass),  Shapan  (coney),  and  so  on. 
Each  of  the  clans  refrained  from  eating  the  totem  animal,  or 
only  ate  it  sacramental ly.  As  the  totemic  organization  declined, 
the  origin  would  be  lost,  but  the  custom  lasted,  and  when  the 
Jegislatiou  was  codified  it  was  incorporated  in  tlie  code.* 
■  The  primary  meaning  of  sacrijice  is  foofl  offered  to  the  gods, 
lor  they  were  supposed  to  partake  of  the  gifts  of  food.  In  Greece 
originally  each  clan  had  its  owu  gods,  which  were  real  totem  an- 
cestors. Apollo  Lycius  had  his  statue  in  wolf  form  at  the  Lyce- 
um, and,  at  this  god's  sanctuary  in  Sicyon,  "  legend  preserves  the 
memory  of  the  time  when  flesh  was  actually  sot  forth  for  the 
wolves,  as  to  tern- worshipers  habitually  set  forth  food  for  their 
sacred  animals."  Prof.  Smith  states  that  even  the  highest  an- 
tique religions  show  by  unmistakable  signs  that  in  their  origin 
sacrifices  were  literally  "the  food  of  the  gods." 

In  Israel  thu  conception,  against  which  the  author  of  the  fif- 
»th  Psalm  protests  so  strongly,  was  never  eliminated  from  the 
riestly  ritual  iu  which  the  sacrifices  are  called  "  food  of  the 
ieity  "  (Leviticus,  xxi).t  The  idea  of  a  relation  between  the  god 
and  an  individual  was  never  grasped  by  primitive  peoples,  but 
they  thought  the  relation  existed  between  the  deities  and  some 
social  group,  such  as  a  tribe,  clan,  or  nation.  This  peculiar  method 
of  thought  gave  rise  to  the  belief  that  in  any  offense  committed 
by  one  member  of  the  tribe  all  were  equally  guilty;  consequently, 
when  any  calamity  came  upon  them  it  was  an  evidence  that  some 
sin  had  been  committed  that  must  be  expiated.  This  childish 
fancy  developed  into  atoning  sacrifices,  the  primordial  germ  of 
which  is  found  in  the  worship  of  totem  deities.  It  is  evident  that 
human  sacrifices  predominated  in  early  times,  but  as  people  be- 
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came  less  savage  Ihe  horrors  of  the  ritual  were  modified  hf 
substitution  of  animals. 

Among  totem-woraiiipers  the  substitute  for  the  life  of  a  mc; 
boT  of  the  tribe  was  oaturally  an  animal  of  the  kind  which  t 
devotees  and  god  claim  as  kindred.  Among  our  Indian  wori^hi 
ers  of  totems  the  sacred  auimal  ia  eaten,  body  aruJ  blood,  once 
year,  in  a  aoh^rau  gacrifioe  of  itsflf  un/o  iiself  in  a  mystical 
mony.  Tliesu  grusa  rites  are  thought  to  have  auatouiug  e  _ 
y  claim  that  the  saored  auimal  shares  the  nature  of  th 
who  in  this  manner  dies  for  his  people,  while  at  the  sai 
time  the  life  of  the  sacred  beast  jjaases  iuto  the  lives  of  the 
municants  and  unites  them  to  their  deity  and  each  other  in  last 
ing  bonds.  These  savages  believe,  however,  that  the  sacriB 
deity  is  made  alive  again ;  just  as  in  Athens,  when  the  sac: 
bull  wivs  slaughtered,  the  mystic  ritual  asserts  that "  the  dead 
raised  in  the  same  sacrifice." 

We  tind  strict  attention  to  form  and  ritual  among  all  prtmi- 
tivo  peoples,  and  the  more  cruel  and  mysterious  the  ritoa  the 
lower  the  mental  phtne  of  the  devutees. 

That  the  religious  forms  called  myxteries,  of  Egyptians,  Po 
Bians,  Greeks,  and  other  ancient  nations,  evolved  from  the  era 
mysteries  of  their  savage  ancestors,  is  the  firm  conviction  of  iv 
moat  profound  scholars.  In  the  celebration  of  these  mysteria 
which  were  enacted  all  over  tlie  ancient  world,  it  is  found 
"  the  doctrine  of  a  future  life,  connected  with  the  legend  of 
hero  or  deity,  who  had  died  and  descended  into  the  under  world, 
and  again  risen  to  life,  dramatically  represented  in  the  persoool 
experience  of  the  initiate,  was  the  heart  of  every  one  of  thei^ 
cret  religious  societitis  of  antifjuity.* 

The  Egyptian  myet^'ries  were  devoted  to  the  worship  of  thdr 
supremo  god  Osiris,  whose  name  we  find  very  near  the  beginnins 
of  what  is  known  of  the  religion  of  Kgypt.  The  early  form  o( 
the  legend  shows  its  savage  origin.  In  the  constant  warfare 
tween  Osiris  and  Typhon,  the  evil  overcomes  the  good,  and 
killed,  but  afterward  returns  to  life  in  the  form  of  an 

d  urges  his  son  to  avenge  him.    Horus  and  Typhon 
auimal  form,  and  the  evil  one's  power  is  destroyed,  bat  Tjrphi 
is  not  annihilated.    As  the  Egyptian  religion  lasted  for  at 
fivo  thousand  years,  it  was  subjected  to  innumerable  inii 
which  modified  somewhat  this  crude  legend.    In  time  the 
ship  of  Osiris  spread  from  Abydos,  the  oldest  royal 
over  Egypt,  until  all  the  ivltgious  mysteries  and  th?  wh 
trin«  of  lifu  aftttr  death  attachud  thom^vea  to  the  ' 
thip«  where  every  year  was  enacted  with  many  £^..   . 
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of  Osiris,  eiidiug  with  joyful  ceremonies,  celebrating  the 
ctiou. 
We  are  assured  that  the  Grecian  myatoriea  originated  from 
lie  same  animisbic  plane  as  those  of  the  mystic  ritual  of  Egypt. 
i;v*»n  Plutarch  jidmitled  that  the  myths  of   Dionysus,   ApoUo, 
ad  Dcmetor, "  all  the  things  that  are  shrouded  in  mystic  cure- 
lies  and  are  presented  in  rites,"  aro  just  as  iibsurd  as  the  legend 
Biris  and  Typhon. 
The  myHtories  of  Dionysus  originated  in  ancient  Phrygia,  and 
passed  into  Greece  in  early  times.    Archseologists  state  that  it  is 
^possible  to  fix  a  date  for  the  beginning  of  this  kingdom,  as  it 
til  have  risen  on  an  older  civilization.    It  w)vs  a  Greek 
a  tliat  the  Phrygians  were  the  oldest  people,  and  their 
|tangUAge  the  original  speech  of  mankind.   Zabazius  was  the  origi- 
nal name  of  Dionysus  in  Phrygia,  and  his  oiirlinst  images  were 
of  wood,  with  the  branches  attached.     Later  he  was  represented 
In  the  form  of  a  bull  with  a  human  head ;  and  when  the  anthro- 
pori       '  ■     tago  was  reached  his  image  was  in  human  form,  some- 
tiui  i.jtl  with  the  horns  of  a  bull.     Ho  had  many  sacred 

aatmaUj  but  the  bull  was  the  one  particularly  connected  with  his 
worship. 

The  reproductive  forces  of  Naturu  being   dramatically  por- 
ti^yyd  in  these  mystic  ceremonies,  and  the  symbols  given  in  forms 
»liich  would  explain  their  meaning  tu  all  beholders,  it  naturally 
follows  that  the  method  upon  which  these  signs  were  based  might 
^  pur©  or  obscene,  according  to  the  mental  development  of  the 
people  by  whom  they  were  given.    Tradition  shows  that  the  lat- 
ter predominated  in  the  rites  of  that  which  has  been  termed  Na- 
ture-worship.   The  class  who  have  made  a  careful  study  of  this 
I  subject  state  that  there  is  not  one  of  the  ancient  religions — the 
Israelite  not  excepted — which  has  not  deified  the  sexual  relation 
liy  some  ceremonial  rite  connected  with  the  solemn  service  of  re- 
ligion.   It  is  evident  that  these  forms  evolved  from  such  savage 
custom*,  148  is  still  witnessed  amid  the  orgies  of  the  serpont- 
RTOTshipera  in  Africa.*    The  peculiar  custom  of  circumcision  is 
ibotight  tu  have  originated  in  tliesa  gross  symbols,  as  a  sacrifice 
to  the  deity  suppoaed  to  rule  over  the  reproductive  forces,  as 
rell  as  being  also  a  substitute  for  human  sacrifices.    After  the 
Phrygian  mysteries  wore  introduced  into  Greece,  Sabazius  was 
>wn  under  the  name  of  Dionysus,  or  Bacchus,  the  god  of  the 
f ,  whose  functions  were  similar  to  those  of  the  Vedic  god  Soma. 
Ivre  Bacchus  was  called  the  son  of  Zeus  and  Demeter,  and  his 
1,  death,  and  resurrection  wore  dmraatically  represented  in 
iie  Grecian  mystenita.    Out  of  tlie  combined  rites  connet^ted  with 
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the  worship  of  Bacchus,  ApoUo,  and  Dometer  erolred  tho  fame 
and  widely  popular  Kleusinian  mysteries.   These  reUgions  cor 
lUL'S  ar*?  thought  by  those  who  have  maile  a  study  of  oarly  i 
life  to  have  been  instituted  about  the  tiiue  of  the  first 
the  Olympian  games— 776  b.  c— but  the  final  moldinjr  of  tli 
elal>>rrtte  rilna!  was  not  romplc't*^!  before  the  sixtli 
"  The  mysteries  of  Eieusis  were  the  one  groat  atteini 
cian  genius  to  construct  a  religion  that  would  keep  puce  with  ' 
jjrowth  of  thought  and   civilizaiiun."    The  survival  of  sava 
thought  in  thosu  rites,  the  progressive  spirit  of  this  cultured 
attempted  to  overcome,  while  trying  at  the  same  time  to  preaomf, 
their  fervor  and  self-devotion.    There  were  four  successive  sta 
in  the  ceremonies  connected  with  the  celebration  of  the  Ela 
sinian  mysteries — confession,  purification  through  inimersion 
water,  the  initiatory  rites,  followed  by  the  last  and  crowning  on 
when  the  communicants  wore  admitted  to  the  most  holy  pliirt*  aq 
jmrtook  of  the  flesh  of  Pemeter,  or  Cii'ce,  and  drank  the  blood  i 
Bacchus — this  rite  taking  the  place  among  these  people  of  t^ 
holy  sacrament  in  the  Christian  Church.    We  find  many 
dencea  from  the  Greek  authors  of  that  fieriod  that  the  people  wb^ 
joiueil  this  religious  assembly  were  thought  to  lead  better  livfl 
and  that  through  this  connection  soira/ion  after  death  was 
thom.    Soj)ater  asserted  that  "the  initiation  establishes  a  kinsh^ 
with  the  diWne  nature."    Plato  wrotn:  "  He  that  hna  been  inSt 
ated  has  learned  that  which  will  insure  his  happiness  hereafinCI 
Plutarch,  in  a  letter  to  his  wife,  wrote  :  "  Some  say  th*- 
be  entirely  insensible  after  death,  but  you  are  too  well  n- 
with  the  doctrine  delivered  in  the  mysteries  of  Bacchus  and  wi^ 
the  symbols  of  our  fraternity  to  harbor  such  a  thought/'   Thoi 
Taylor  has  given  us  thuso  lines  from  an  old  Orphic  hymn: 

*^Tbc  soul  that  QDinitUtod  dies, 
Plunged  in  tbe  blackest  mira  of  liadu  Um.^ 

Modern  research  has  proved  that  the  celebration  of  Uie '. 
rist,  iu  the  mysteries  of  all  ancient  peoples,  was  r^-  •■  * 
them  as  their  highest  act  of  worrfhip  and  the  mofd 
nance  of  their  religion.    In  the  Egyptian  mysi 
nicants  partook  of  brwui  which  had  been  cou.s..^i..LL~vi   ..y 
priests,  and  was  then  regardod  as  the  veritable  body  of  0«l 
just  as  in  ancient  Mvxico  the  worjfhipers  of  the  supremo  Mci 
can  god  ate  sacramentally  paste  imuges  made  of  com  and  hk 
after  a  sacred  formula  was  pronountred  over  the  eymbcdd. 
^devotees  informed  the  Spaniards  who  w; 
that  they  were  7>artaking  of  tlte  body 
When  the  Mithraio  raysteriea  wore  intro^Iuced  into  Boa 
were  celebrated  in  the  world's  metroiiolis,  the  holy  siaciwl 
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[of  breail  and  wine  was  a  prominent  feature  in  the  worship  of 
3Iithra£i. 

"  There  is  a  remarkable  ayncretist  painting  in  a  non-C)xrislian 
Cfltst^nnih  in  which  the  elements  of  the  Greek  mysteries  of  Denie- 
ter  are  lilemled  with  those  of  Sabiizius  and  Mithra,  in  a  way  which 
showfi  that  the  worsliip  was  blended  also."  The  most  important 
rite  of  all  these  antique  mysteries  being  the  Eucharist,  led  the  cele- 
brated Cicero  to  exclaim,  "Can  a  man  be  so  stupid  as  to  imagine 
that  which  he  eat«  to  bo  a  god  ?  "  It  has  roiiuirod  a  great  effort  for 
intelligent  minds  in  all  ages  to  reconcile  their  imaginations  to  the 
bloody  ritual  so  prominent  in  nil  religious  ceremonies  from  the 
est  age.  It  is  a  relief  to  refined  and  spirit^^al  natures  to  be 
to  look  down  the  long  ages  of  time  and  see  that  the  early  rite 
from  which  each  evolved  was  instituted  by  savage  peoples,  aiid 
celebrated  in  their  ignorant  worship  of  animals. 

It  i*  tt  self-evident  truth  that  **  the  ideas  which  the  reliffious 
insiiTtct  has  once  grasped  it  seldom  abandons  " — consequently 
there  are  countless  survivals  along  the  entire  line  of  religious 
progress,  of  beliefs  and  customs  belonging  to  lower  planes  of  cul- 
tare,  which  have  been,  as  far  as  possible,  adapted  to  higher  sys- 
ivjng  them  new  names  or  more  spiritual  explanations. 
iso  must  bo  as(Tibod  the  fact — so  evident  to  all  students 
of  comparative  theology — of  the  early  Christian  Church  becoming 
incrusted  with  the  rituals  and  religious  customs  of  the  pagan 
wurld.  The  late  Dr.  Hatch,  in  the  Hibbert  Lectures  of  1888, 
demonstrated, in  the  most  convincing  manner,  "the  influence  of 
Greek  ideas  and  usages  upon  the  Christian  Church,"  Every 
thoughtful  person  who  has  made  even  a  slight  study  of  this  all- 
important  subject  Is  compellefl  to  unite  with  him  in  saying: 
"  Greece  lives — not  only  its  dying  life  in  the  lecture-rooms  of  uni- 
vereities,  but  also  with  a  more  vigorous  growth  in  the  Christian 
churches.  It  lives  there,  not  by  virtue  of  the  sur^Hval  within 
thera  of  this  or  that  fn^gment  of  ancient  teaching,  and  this  or  that 
fragment  of  an  ancient  usage,  but  by  the  continuance  in  them  of 
groat  modes  and  phases  of  thought,  of  great  drifts  and  tendencies, 
of  large  osisuuiptions.  .  .  .  No  sooner  is  any  new  impulse  given, 
either  to  philosophy  or  religion,  than  there  arises  a  class  of  men 
wl;  'lift  form  without  the  substance,  and  (nj  fomake  the  echo 

0/ :  ,  sound  like,  the  voice  of  the  pr€se7\t.  So  it  has  been  with 
Christianity.    It  came  into  the  educated  world  in  the  simple  dress 

a  prophet  of  righteousness.  It  won  that  world  by  the  stern 
ity  of  ita  life,  by  the  subtile  bonds  of  its  brotherhood,  by  its 
divine  mefwige  of  consolation  and  ho|>e.  Around  it  thronged  the 
men  of  eloquent  talkers,  who  persuaded  it  to  change  its  dress  and 
to  tis»imilnte  its  language  to  their  own.  It  seemed  thereby  to 
irm  a  apoedier  and  completer  victory.    But  it  purchased  conquest 
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at  the  price  of  reality."  Rov.  Dr.  Hatch  not  only  proves  that ' 
majority  of  the  rites  of  the  Grecian  mysteries  have  lK*en 
ported  into  the  Christian  Church,  but  he  also  solemnly 
tlmi  the  peculiar  tendency  of  tlie  Greek  mind  to  spoculafe 
fine,  and  dogmatize  led  to  the  establiRhment  of  the  orthodox  fiut 
The  original  meaning  of  dogmas  are  "simply  personal 
ftQjis,"  and,  while  tho  atntemont  of  one  man's  convictions 
accepted  by  other  men,  still  they  never  can  he  quite  positlvo  thi 
they  fully  (jrasp  the  meaning  of  the  original  framer.  "  The  be)i< 
that  metaphysical  theology  is  more  than  this,  is  tho  chief 
quest  of  Greece  to  religiuus  thought,  and  it  hiis  been  a  tktmno^ 
heredUaa.  It  has  given  to  later  Christianity  thiit  part  of  it  whJc 
is  doomed  to  perish,  but  which  yet,  while  it  lives,  holds  the_ 
to  the  prison-house  of  many  eonls." 


SKETCH  OF  LEWIS  MORRIS  RUTHERFUUD. 

AN  article  by  M.  L.  Niesten,  published  in  the  thirty** 
volume  of  the  Monthly,  showed  how  greatly  acier 
indebted  to  amateur  astronomers;  that  about  half  of  the  livi 
Btronomers  whoso  work  had  gained  a  footing  in  wienco  wen 
Amateurs;  that  majiy  of  the  most  important  discoveries  in 
heavens  had  been  made  by  them ;  and  further,  that  "  other  labors 
ers  th:in  nstromimers  have  assisted  in  the  ad^'anro  of  the  srsenco 
by  furnishing  amateurs  easier  means  of  examining  the  hky  i 
bringing  the  greatest  exactness  into  their  observation s." 
eminent  demonstration  of  the  truth  of  M.  Niesten'e 
of  the  value  of  the  asHistauce  which  an  amatrur  hi  abl 

to  render  astronomy  in  both  sides  of  tho  work  as  deacribod 
him,  is  afforded  by  the  subject  of  this  sketch.    Edncated  for' 
legnl  [irofettHion,  ami  having  Itegun  his  career  in  it,  ho  gave  it ' 
for  the  more  favored  pursuit  of  astronomical  observation; 
fected  instruments;  and  performed  the  most  eesential  park 
introducing   and  establishing  tho   photographic  method  T&fid 
which  the  moat  rapid  advances  in  the  science  are  now  mad& 
Lkw'is  Morkis  Rcthekfurd  was  born  at  Morrt--"'-  ^ 
November  25, 181G,  and  died  at  his  country  home, 
N.  J.,  May  30,  1803.     Ho  could  trace  a  Scottish  auct»iti'y  uu 
father's  side  through  seven  hundred  years.   His  gran*:!''"*'"  f-,  Joh 
Rutherf«rd»  was  a  nephew  of  our  RovolutionarT  m  ne 

William  Aioxandt'r,or  Lord  Stirling,au<l  ;u*Scn(h~ 

tor  from  New  Jor«v>y  from  1  ?fM  to  17lt8.     i ;  _.  -  a  \ 

descendant  of  I^owis  Morrii),  onocf  tho  t»ignor»  of  the  Ihsil 
of  Independence.    He  ent«n?d  the  nophomoro  clasa  of  WU 
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|"*rlion  fifteen  ywirs  old,  and  was  grnduaUMl  from  that  insti- 
1S3-4.  Having  fitudii»fl  law  with  William  il.  Inward  in 
Inburu,  he  was  admitted  to  the  bar  in  1837,  and  practiced  with 
fohn  Jay,  and  after  his  death  with  Hamilton  Fish.  His  tastes, 
>w«ver,  drew  him  toward  the  physical  Eciences.  While  in  col- 
bg<»,  he  had  yielded  to  them,  aiid  became  assistant  to  the  Profess- 
1  of  Chemistry  and  Metaphysics  in  preparing  their  class  lec- 
sres,  and  had  made  pieces  of  apparatus  with  his  o\n\  hands  for 
bem ;  and  having  found  the  scattered  parts  of  an  old  telescope 
the  lumber-room  of  the  college  laboratory,  he  had  reconstructed 
be  missing  pieces  and  put  the  whole  in  order.  His  own  moans, 
which  was  aft^i^wa^d  added  tlio  fortune  brought  by  his  wife, 
do  the  transition  from  a  life  of  professional  work  to  one  of 
trsrel  and  study  and  amateur  experiment  an  easy  one.  During 
a  residence  of  several  yoars  in  Europe,  he  studied  optics  under 
rof.  Amici,  a  famous  adept  in  that  science,  and  acquired  knowl- 
ige  which  he  was  destined  to  put  to  most  fruitful  use  in  after- 

ft«r  his  return  home  he  built  upon  the  lawn  of  his  home  at 
|1ev«nth  Street  and  Second  Avenue,  New  York,  an  observatory 
has  been  called  the  finest  and  best-equipped  private  astro- 
observatory   in   the  country.     It  ha<l  a  transit  instru- 
ment, and  a  refracting  telescope  with  an  object-glass  eleven  and  a 
If  inches  in  diameter,  made  by  Fitz,  with  a  second  glass  for 
iljoto graphing,  corrected  by  his  own  new  methods  and  finished 
hinuwlf ;  the  seeing  lens,  when  phot-ographs  wore  to  be  taken, 
[fiug  unscrewed  from  the  tube  and  the  photographing  lens  being 
it  in  it^  place.    A  similar  instrument  was  constructed  under 
lis  direction  for  Dr.  Gould  and  taken  by  him  to  the  Argentine 
^ie|>ublic,  whore  it  is  still  in  use,  a  portion  that  was  broken  dur- 
Kig  the  voyage  having  been  replaced  under  Mr.  Rutherfurirs 
directions. 

"    For  use  in  his  own  observatory,  in  place  of  this  instrument, 

Mr.  Rutlierfurd  made  with  his  own  hands  an  equatorial  telescope 

:tn  object-glass  of  tbirteen  inches  aperture.    In  order  to 

it  for  photography  without  being  compelled  to  take  out 

le  Deeing  objcct-glaas,  he  constructed  a  third  lens,  which,  being 

xtsideof  theoi*dinary  object-glass,  converted  the  telescope 

botographing  instrument.    The  visual  focus  of  this  telo- 

"acope  was  of  fifteen  feet  two  inches  distJince,  and  its  photograpliio 

locos  of  thirteen  feet.    In  this  construction  he  took  account  of  the 

loci  of  t*?mperature  on  the  length  of  the  galvanized  iron  tube. 

sviw'il  and  constructed  a  measuring  machine  for  measuring 

plates,  arranged  to  determine  the  position-angle  and  dis- 

ftvery  star  on  a  plate  from  a  central  star ;  and  with  this 

)UO&surea  made  on  many  of  the  star-plates,  among  them 
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Pleiades  and  Praesepe  clusterK.  The  measnnng  machine  wi 
improved  in  1668  by  using  a  glass  scale,  one  division  of  whic 
fAS  equal  to  t^n   revolutions  of  the  micromotor  screw, 

itherfurd  continued  his  photographic  work  for  twenty  year 
or  till  1877,  after  which  year  no  photographs  were  taken  by 
"  Mr.  Rutherfurd,"  says  Prof.  Gould,*'  was  the  originator  and 
introducer  of  the  photographic  method  of  observation.  To  hi 
is  due  the  first  idea  and  employment  of  an  object-glass  conBtmct 
©d  for  employinjf  the  chemical  rays  rather  than  the  visual 
us  also,  later,  that  of  the  'photographic  corrector'  for  ada^ 
an  ordinary  object-glass  to  its  best  nso  in  securing  sharp  defii 
tion  of  the  stars  upon  the  sensitive  plate.  He  personally  plauutil 
the  construction  of  the  first  instruments  of  thL-se  classL»s,  pro- 
scribed the  curves  for  the  several  surfaces  of  the  lenses,  and  i 
porintende<I  the  preparati  on  of  the  object-glasses,  which  were  i 
with  the  assistance  of  Mr.  Zitz's  son,  in  his  own  house,  by  methc 
devised  and  made  practical  by  himself  alone.  So,  too,  w«u$  it 
who  introduced  the  precautions  by  which  the  sensitive  film 
guarded  against  distortion;  it  was  he  who  Grst  devisffl  and 
structed  micrometric  apparatus  for  measuring  the  improssiofl 
upt^n  the  plates;  and  ho  who  first  put  this  apparatus  into  pract 
cal  use  in  executing  his  measurements.  The  large  and  delical 
micrometer  screws  were  made  by  him  or  under  his  constAiit 
pervision,  at  his  dwelling-house  in  this  city  [New  York],  and  Ibe' 
measurements  wore  effected  in  his  study."  It  is  related  by  ft 
writer  in  Nature,  in  illustration  of  the  pains  ho  took  to  eecnre 
the  utmost  perfection  in  the  cutting  of  the  threads  of  his  microQ 
otor  screw,  that  he  took  throe  years  to  make  a  single  bctow.  " 
order  to  test  the  quality  of  his  work,  it  struck  him  t^ 
bo  ahappy  thought  to  see  if  it  would  enable  him  to  ru. 
He  accortlingly  sot  the  apparatus  up  in  his  workroom,  4Uid 
means  of  an  automatic  arrangement  kept  it  going  all  night,  as 
that  time  the  local  vibrations  were  fewest.  The  result  was 
he  was  able  to  make  the  most  perfect  gratings  [then]  known." 
For  many  years  Prof.  Gould  saj-s  Mr.  Uuthorfnr-'  '  '  ' 
the  photograi)lac  method  of  observation  without  the 
encouraging  faith  of  astronomers  generally ;  "  and  in  IH^ 
me  the  honor  of  placing  in  my  hands  a  large  number  *"  •- 
monls,  and  giving  me  permission  to  study  and  coi 
Thoy  hail  been  made  in  his  house,  with  apj»irutu«  <i 
in  great  degree  constructed  by  himself,  from  phologi. .,....- 
he  had  peraonally  taken  by  aid  of  the  t«lefH".opo  which  he 
himself  rieviHcd  and  which  was  also  in  his  houses"  At  the  i 
of  the  National  Aciulemy  of  Scionf*ep,  held  in  Nnrthar 
Hasa^  in  August,  J  866,  Prof,  Ooald  pTHsentod  a  men 
ing  the  resulta  of  computations,  made  from  these  dat^,  ior  dc 
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ing  the  relative  positions  of  tliirty-ono  stars  in  the  Pleiades. 

the  same  day  Mr.  Rutherfurd  communicated  orally  to  the 

^Academy  a  detailed  account  of  his  experiments,  difficulties,  and 

Buccesses,  and  of  the  methotis  which  he  had  finally  adopted.    His 

photographs  of  the  moon  are  remarkable  for  the  fineness  of  their 

1863  Mr.  Rutherfurd  published  in  the  American  Journal  of 
Science  a  paper  dealing  with  the  spectra  of  the  stars,  the  moon, 
and  the  planets,  the  first  published  work  of  the  kind  after  that  of 
,Banseu  and  Kirchhoif,  and  the  first  attempt  at  classifying  the 
1  according  to  their  spectra.    In  this  jiaper  he  said :  "  The  star 
Btra  present  such  varieties  that  it  is  difficult  to  point  out  any 
lo  of  classification.     For  the  present,  I  divide  them  into  three 
jups :  first,  those  having  many  lines  and  bauds,  and  mostly  re- 
^mbling  the  sun,  viz.— Capella,  ^  Geminorum.a   Ononis,  etc. 
rbi?se  are  all  reddish  or  golden  stars.   The  second  group,  of  which 
Siriofl  is  the  type,  present  spectra  wholly  unlike  that  of  the  sun, 
ad  are  white  stars.     The  third  group,  comprising  a  Virginis, 
f  Rigel,  etc.,  are  also  white  stars,  but  show  no  lines  ;  perhaps  they 
contain  no  mineral  substance,  or  are  incandescent  without  flame." 
■In  1864  he  presented  to  the  National  Academy  of  Sciences  a  pho- 
i>graph  of  the  solar  spectrum  obtained  by  moans  of  bisulphide-of- 
irbon  prisms,  cont-aining  more  than  three  times  the  number  of 
les  that  had  been  laid  down  within  similar  limits  on  the  chart 
t>y  Bunsen  and  Kirchhoff.    In  the  course  of  his  spectrum  work, 
<i  which  he  now  gave  increasing  attention,  ho  found,  as  he  had 
June  iu  photographing,  that  the  apparatus  in  use  was  iusufiicieut 
for  hi*  purposes.    He  noticed  that  diffraction  gratings  of  finely 
rul-     "        upon  trlass  and  metal  were  preferable  to  series  of  prisms 
for  inposition  of  liglit  in  siMHitral  study.    The  best  gratings 

existence — still  imperfect — were  those  of  Nobert,  who  kept  his 
a  secret  Mr.  Rutherfurd — as  ustial  helping  himself  in 
^Qvctntion — devisetl  a  ruling  engine  cajiablo  of  turning  out  much 
iner  gratings  than  those  of  Nobert,  some  of  which  had  about  sev- 
at«6zi  thousand  lines  to  the  square  inch,  and  which  have  been 
karpueed  only  by  those  since  made  by  Prof.  Rowlaud.  With 
these  gratings  his  great  photographs  of  the  solar  spectrum — ^more 
eleven  feet  long — were  made. 
After  he  ceastHl  to  tiike  an  active  part  in  astronomical  work, 
(r.  Rutherfurd  gave  his  instruments  and  photographs  to  Colum- 
bia CV>IIege:  the  telescope  in  December,  lfS83 — and  it  is  now 
lounted  in  the  observatory  one  hundred  and  ten  foot  above  the 
lie  for  making  mt'-asures  in  tho  same  year ;  and 
I  ^  ,  a  November,  1800.  This  valuable  collection  of 
iotographft  of  the  sun,  the  moon,  and  tlie  star  clusters  has  been 
"plocod  in  a  fire-proof  vault.    It  contains,  according  to  a  list  pub 
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lished  in  the  annals  of  the  New  York  Academy  of  Soiences,  oi 
hundred  and  seventy-five  plates  of  the  sun,  one  hundred  an 
seventy-four  of  the  solar  epoctrum,  four  hundred  an' 
of  the  moon,  and  six  hundred  and  sixty-four  of  star  t . 
reduction  of  the  measures  of  the  Pleiades  plates,  taken  vritfa  tt 
thirteen-inoh  instrument  and  measured  with  the  itu 
chine,  nndortakcn  according  to  the  undorf5t«nding  I 
Rutlierfurd  and  the  collegn  authorities  by  Prof.  Roes  and  ^{^| 
Harold  Jacoby  of  the  observatory,  and  completed  and  publishe^fl 
ouly  a  few  days  before  Mr.  Uutherfurd's  death,  but  too  late  to  ba 
examined  by  him,  seem,  says  Prof.  Roes,  to  indicate  an  accuracy 
of  measures  comparable  with  the  best  recent  h<'liometer  worl 
Yet  they  were  all  taken  between  1866  and  1874.    It  is  intended 
continue  the  re<luctions  till  all  tlie  measures  made  with  the  iid 
proved  machine — filling  some  twenty  folio  volumes  of  about  U 
hiindrod  pages  each — are  finished ;  then  to  measure  the  negative 
that  remain  unmeasiired,  and  proceed  to  their  reduction. 

Prof.  Gould  emphasizes  the  fact  that  all  these  plates  wer 
made  some  years  before  the  discovery  of  the  dry-plate  process, 
the  aid  of  which  celestial  photography  has  made  such  w 
progresa  in  recent  yean*;   and  "wo  owo  to  him  not  ni' 
first  permanent  records  of  the  relative  positions,  at  a  given  ib4 
raent,  of  all  the  celestial  objects  impressed  upon  the  sensitiv 
plates,  but  the  means  and  the  accomplishment  of  the  actual 
version  of  the^e  records  into  actual  numerical  data." 

Mr.  Ruthorfurd  demonstrated,  contrary  to  the  prevailing  < 
ion,  that  the  albuminated  collodion  film  could  be  mu^le  sXixX 
glass  under  all  conditions  of  atmospheric  change, 

Mr.  Rutherfurd  was  a  member  of  the  International  Meridii 
Conference  that  met  in  Washington  in  October,  1885,  and  toak^ 
prominent  part  in  its  work,  framing  and  presenting  the  resolj 
that  embodied  the  conclusions  of  the  conference.     He  waa  xtA 
by  the  French  Academy  of  Sciences  in  1887  to  become  a  moml 
of  the  International  Conference  on  Astronomical   '  ipl 

held  in  Paris  in  that  ye^r.  and  was  given  by  the  Pre.-:.  . 
National  Academy  of  Sciences  the  api^uintment  as  its  rvpresenti 
ive,  but  the  condition  of  his  health  forbade  hia  serving.    He  ' 
Associate  of  the   Royal  Astronomical   Society.    He  was 
original  member  of  the  National  Academy  of  Sciences,  which 
incorjinrated  by  act  of  C  '  :      T 

President  of  the  Americji 

board  of  which  he  hatl  served  for  many  years  as  first  vit 
_dent.    During  his  administration  the  society  V  *' 

raphical  Section  of  the  American  Institute.     ' 
ho  was  not  only  a  trustee  of  Columbia  C(>' 
most  active  and  hard-working  members  of  tlmi  u  .Ti^.    U^ 
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mi's  physical  condition  was  delicate  during  the  later  years  of 

life,  and  not  snitablo  for  sedentary  occnpation,  or  that  which 

Kposed  him  to  sudden  changes  of  weather ;  hut  he  continued  his 

'  ;tl  work  as  long  as  prudence  permitted  it.  then  retired 

I      111  it.    His  death  was  brought  on  by  a  cold,  contracted 

Fhile  traveling  to  his  winter  residence  in  Florida,  to  which  was 

the  shock  caused  by  the  sudden  death  of  his  dauKhter. 

)f  his  personality,  Mr.  0.  O.  Mason  says,  in  the  Photographic 

(Times:  "No  on©  could  be  long  in  his  presence  without  feeling 

I  that  he  was  a  man  of  rare  ability.    His  tall,  erect  figure  and 

I  scbolarly  face  made  him  conspicuous  wherever  he  went.    His 

digiiiiied,    courtly   bearing    and    genial    nature    made    earnest 

fiiends  of  uU  his  acquaintances.    His  dislike  of  ostentation  and 

show  was  a  conspicuous  trait  of  his  character.    He  was  novor 

blown  to  wear  any  one  of  the  many  decorations,  emblems  of 

Tank,  or  acquirements  which   had   been  conferred  iipon  him-" 

Hla  signature  was  his  phiiu  name,  without  the  addition  of  any  of 

tlwlitfrary  and  scientific  honors  and  titles  ho  had  a  right  to  use. 

"Hifi  iiliorality  in  the  diHusion  of  the  knowledge  which  he  had 

g&ined  was  known  and  appreciated  by  hundreds  who  sought  his 

•Jvicc";  and  "his  wise  counsel  was  sought  and  recognized  as 

tioing  of  the  highest  value." 


\»  bt»  ttdilrees  jia  PreBideDt  of  the  Englitili  Folklore  Bocicty,  Mr,  C  Laurecco 

(n^inmr  nifutluuvd  as  one  of  the  most  importimt  of  the  folklorist'ii  duties  the 

tnHoM  of  the  intiiivDvu  of  Chrii-tiiialt;  on  tmditionnl  belief  and  nsnge.  The  hcrou 

Md  '  ,      "       .;.  s  wero  cvrlainly  not  Christiatift,  and  Christianity  was  not 

I  «T«-'u         .    .  .   ■    ifwJ,  oxrept  in  Plaric  conntriee  and  in  Spain.    Thoa  a  dnfll 

t  i^sLrni  of  bftlift  wus  mflnifentcd  in  many  of  tho  tal^s  und  iriidilJunB.    Thiff  doaliitin 

[irw  ilinstrnteil  iu  the  cry  of  nn  old  Scottish  pcoannt  when  bn  came  to  wnrnhlp  nt 

|tb««i«rad  well:  '*OLord«thon  knowest  thnt  veil  would  it  be  for  uie  this  day, 

Im*  I  hjul  Rtoopit  my  kneee  and  nty  hc:trt  before  thee  in  spirit  and  in  trnth  m 

Dftea  U  1  hftve  litoopil  Ihi'to  afore  thi?  well.     Bat  we  inaan  keep  the  customs  of 

'  IHthers.**    In  like  maDnor  there  is  still  a  anpt-r^itiion  in  I^ncnshire  ofa  long 

ooraey  after  deatli.     Of  3  man  who  died  of  Apoplexy  at  a  public  dinner,  one  of 

[the  oorapuiy  remarkod :  "  Wolt,  poor  Joe,  God  rest  his  soul.    He  has  at  lust  gooo 

hi*  IfiD^  rwt,  wi'  ft  helly  fnlJ  of  gooi^l  meat,  and  that  is  some  consolation." 

^Tbli  NTtnrJval  ufpagnnlMii  wa«  freqii«nlly  noticed  br  the  early  Chnstian  fathers; 

t  tlie  pagan  coneeptlons,  as  a  whole*,  U»tad  much  longer  tlian  many  of  m  would 

►ire  (>o4«ible.    In  a  eernion  prijachcd  in  HiSO  by  Mr.  Pcniblf,  of  the  Churt^h 

of  Eflglojid.  the  0U8U  of  QD  old  inun  in  given  who,  being  qncstioned  by  a  mtniBter 

I  tooehUif  hla  foilh  and  h(ipe.  replied  that  God  waa  a  good  old  man  and  Ohriat  o 

rardlj  youth;  that  bia  voul  uraa  a  great  bono  in  bii  body,  and  after  be  waa 

,  If  be  bad  done  well,  be  «hnnld  be  pnt  in  a  pleasant  green  meadow.    This 

eptUin  uf  tlie  void  ai  u  bono  in  the  body  waa  paralleled  l>y  the  notion  of  the 

that  a  peculiarly  sacred   eharncter  attaches   to   the  bnckbon 

I  iUMtratiPK  the  uiixlure  of  falthe  were  referred  to  in 
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ANCtSyT  AXD  arODKBX  BCTKRSTI- 
TIOKS. 

IN  tlie  intflrestinB  work  by  M.  Mns- 
peru,  oDtitlotl  Ancient  Kgypt  Bud 
Assyria,  a  transUlion  of  whicli  has  lato- 
Iv  been  piiblishtnl  in  liiie  noutitr/  (Ajiplc- 
ton!«),  a  vnviU  dewriptioo  ia  given  of  tbe 
wa/  Iq  n-bich,  in  Uio  foarteeuth  century 
B.  c,  an  Egyptian  pbTHioiau  wonM  biive 
prooe«de<l  to  copo  triib  ■  Eerious  case  of 
diwose.  PBoroa,  an  officer  of  bigb  rank, 
hu  falk>n  sick.  Ilt8  wif«  Kbait — bcro 
1»t  tiaquuti^  tbc  aatbor's  words— "sani* 
mooB  &n  exoroist  to  see  ber  husband. 
Nibnmon  i^  nncqniUfHl  In  TbcbcA  for  bl? 
skill  in  caring  tbo  most  rtolcnt  bcad- 
nrben.  Ho  arrives  toward  ovenin^;,  nc- 
nunipnnicd  by  t  wo  Hcrvanta ;  one  curries 
his  biuok  book,  tbe  otbcr  a  casket  filled 
witb  tbo  necessary  tn(n-tidienl«  for  man- 
ufacturin;^  ivcrj  Tandy  of  tnlbtiunn  an 
the  spot — cbiy  far  modeling,  plants, 
dried  or  fresbly  culled,  conseorntwl 
linen,  lilat^k  or  red  ink,  ftnall  Qgtires  in 
wax  or  baked  earlb.  One  glance  at 
tlie  patieol  teQa  fafw  tbe  caae«  of  tb« 
nino§i:  a  dead  man  riiits  Fsaroa  every 
night  and  ia  slowly  derooriug  bim. 
After  a  few  momenta'  reflection  he 
tflkoa  H  littJe  elay,  mixee  some  blades  or 
{.TsM  with  it,  and  kneads  tbd  whole  into 
»  rather  large  ball,  over  which  he  recites 
in  a  low  tone  one  of  the  most  powcrnU 
incantiitiooH  contained  tn  bis  bonk.'* 
Iteturning  next  day  to  ascertain  bow 
tbe  ^ick  num  \a  faring,  the  exort^iHIInds 
that  Ibo  syinptoniK  uro  worse  tlinn  ibe 
day  before.  "Tbeae  inoidcata  di;itrees 
NIhamon,  btttdo  not  Borprlse  blm.  The 
evil  spirits  an* always  oiiwilliogto  leave 
t  '^  endeavor  to  dia- 

\-  with  the  magioian 

who  oppoMca  tbcwi.  The  ghort  driven 
from  the  bead  nowattAeks  th^stonuoh, 
nod  hv  will  only  yiok]  to  a  oow  iiivll." 
The  aecoiul  inciuitiiUon  SQc«e<ds  ui»  (kU 


ter  than  tiie  first,  and  in  a  few  days 
loan  b  dead. 

Such  were  the  superstitions  of 
eieut   times.      Did    the    exori!t*tft  t<»e 
their  credit  because  tlieir    s^tli  pro* 
iluced  uu  effect  f    Ily  no  means.    What- 
ever recoveries  took  pinre  woald  b«  aal 
down  to   their  credit^  while  faUare  to 
cnre  would  be  aacribcd  to  oeenlt  oatci 
into  which  li  was  cither  vato  or  fan* 
pious  to  Inquire.     Hb'I  any  one  In  tluoH 
days   propoHtMl  a  fttutiKticAl  test  of 
physical  etficaey  of  iacantatiuns  In  t 
cure  of  sickneeSf  by  tabulating  the  caw 
In  which  such  mcanirea  bad  l>Mn  n- 
sorted  to  and  thi>fte  in  which  tlioy  bad 
not  been    resorted  tci.  and  strftinjr 
percentage  of  recovcric*  under  ono 
tbe  otiicr    system,   there    woold 
been  a  fourteeitth-century  d.  l\  antki 
tioo  of  tbo  oxcrrattoii  which  a  Urul: 
proposition  of  Prof.  TyndalKs  m« 
a  do]Kn  or  more  years  ago.     Lucky 
deed    would  the    ancient  skeptic  Lai 
been,  had   bo  escaped  with    no 
nnpleosaut  oonstMiuencea  thui   av 
gazes  and  a  soulding  all   roond. 
what  other  method  Ibun  the  atatbtii 
conld  any  one  now  sDg 
or  disproviag  tha  effioa^  > 
tion  bo^ott? 

Cotild  tbe  aooieut  Egjpriao  ex< 
be  rorirod  in  our  tiniea  it  would  not 
diffienlt,  in  (lie  very  h»'w 
toiutrodiicc  bim  to  qti 
would   fevl  that  bis  or 
pursued  with  much  pwn 
aucoesiib    There  am  bundretla  of  thi 
Bauds  of  our  fvUow-eUizens   who 
wllliug  to  pa.Y  honl  and  boQe«tlT 
money  tor  in- 
klud  and  nn 
aouio  vr. 
pOMMl  t*<  '■ 
tiifle  pro] 
ecu  bi  ji4tr...>Mi:ari.u  operaiit'iu* 
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fa  iJomoAtlL*  niittlarii;  others  are  ofllcn- 
ciotM  in  the  sick-room.  Tbo  Egji»tiiiD 
momxt  snn^Iit  to  place  his  patient 
tmder  the  prot*ctinQ  of  fliiTerent  divini* 
Um,  And  thti§  to  soure  aw&y  the  ninli);- 
luol  gbosttf  rhat  were  pr(»jrio^  on  bini. 
To-<]A]r  b«  wooM  Qnd  that,  id  Uea  of  the 
dnmltics  vbo^e  names  hu  was  ocons- 
losicil  to  invoice,  there  wcru  hostA  of 
oll(#n,  or  Bt  least  of  scini-divinitics, 
»i'  -  HtrauKP  to  him,  who  were 

cr>.  rii  oxoroisiiigtntolary  jiowers 

flXftct]^  ftlmilar  lo  those  of  Iris  tuid  OjUHk, 
of  Am«>n  aD<l  floniK  nnd  the  rest.  Ami 
ht  wonM  And  that  the  idea  of  verifitia- 
tloD  as  in  QDf  viiy  apptiinble  to  such 
pret«odc>d  poweri  Mian  jtitit  an  odiouN 
to-ilsT,  nltko  to  the  vietiius  of  dulusioa 
and  to  the  prieatl^r  cIobs,  as  it  oonUl 
bavo  bveu  \n  his  own  day  and  geDcra- 
lioo. 

Yot  verification  will  triamph.  Slov- 
Ijf  hut  snrely  tlie  world  will  come  into  the 
eonrirtion  that  bellofs  which  sliun  vori- 
fieattoo,  and  practices  vbioh  can  not  ho 
brought  to  the  ieit  of  utilitv,  hare  no 
claim  to  rcspiM't.  The  odifll^t>  of  super- 
ttltion  iieenii  still  all  too  bo]|(1;  but  ilat 
•Cructure  of  ordoral  knowlwig©  which 
•deooe  U  buildtnu;  h  grouring  in  extent 
day  by  day,  and  little  hj  littlo  is  expro- 
prUdng  the  ground  on  which  tbo  tera- 
plo  of  tDtellectiinl  darlcnuss  ha.<i  l^e^n 
roirtd.  ThegainAuf  .^cionco  nro  dc-Qn- 
itire  gains,  the  losses  of  superstition  are 
drfinicire  losses.  The  human  mind  will 
aerer  reaga  to  oooolt  and  arbitrary 
■gend«  any  sphere  of  phenomena 
which  tias  onoo  l*eon  rudnred  to  law. 
9tUI.  there  w  Tuncli  to  ho  done  in  helping 
tndiridusl  minds  to  cost  olT  Uieirfettttrs, 
«ad  tu  pnt  on  instend  the  whulcsonie 
rHCrainla  of  reaaou  ami  moral  self-coo- 
trol. 

>*  Tlifi  Siuuuftl  ftnJ  tlie  du-k  tvtiol  in  Tslo, 
fiUTas  hy  titctr  owu  Lv.>mpaluoit." 

Th«  bonds  of  sopcrstitlon  will  only  he 
irrctriu^-ahly  broken  wbcii  the  truths  of 
•Qscoco  ttxi'  w«lroD]e<1  and  bonurcd,  not 
akcv  for  the  mutory  tbey  gjre  over  the 


outward  world,  but  fur  the  dearer  ligh 
they  throw  upon  questions  of  moral  ob 
ligation. 
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Tirs  scisJfTir/c  MsmoD  m  folt- 
Tica. 

TztB  Popular  Scieooo  Monthly  is  not 
a  |)oIitic8]  jonronl,  at  least  as  the  word 
"  politirjil  "   Is  cammonly   understood. 
In  the  wider  and  truer  sense  of  the  won 
it  is  poliiicnl  just  in  the  same  degree 
it  xn  industrial,  commercial,  edncationa], 
and  a  dozen  other  things  as  well ;  that 
is  to  say,  it  is  interested  in  the  political,^ 
as  hi  the  Industrial,  educalionnl,  etc.,  d 
velopfuent  of  the  country,  and  belitv 
that  in  the  est^mfion  and  application 
scientific  modes  of  thought  the  kvy  to 
the  best  poMihle  political  and  other  de- 
velopment will  be  found.     If  any  recent 
change  in  the  aspect  of  onr  nntioual  poli- 
tios  boBuaosed  us  ^tisfaction  It  is  in  no 
scnso  frona  a  party  point  of  view — for 
parties  we  utterly  ignore— but  becaeso, 
as  it  seems  to  ns,  the  change  is  one 
which  tends  to  place  our  national  lifo 
upon  a  more  natural  and  rational  liasia 
than   that  which   it   boa  occupied   for! 
many  years  past,  and  to  favor  the  growth 
of  a  healthy  individualism  throughou 
the  whole  social  organism.     Wo  have 
not  hesitated  in  the  past  to  speak  of  the 
false  and  hurtful  relations  which  a  gen- 
eral policy  of  what  is  cominunly  called 
"  pTittectioo,"  bnt  what,  as  Mr.  Bpeuccr 
points  out,  slioiilii    projterly   be  called^ 
'"  aggression,^'  cstabUsbes  between  th6^| 
national  Government  and  vorlous  moro^ 
or  less  powerful  private  interests;  and 
it  is  not  nnnatoral.  theroCorc,  if  we  nuir 
rejoice  at  the  prospect  of  at  least  a  vor, 
scnnble  abatcmoDt  of  the  evils  of  thai 
system.     Bnt  we  rejoice  still  more  to*' 
tlilnk  of  the  nltoriorand  imlireot  resulta 
of  the  Approaching  change  in  our  na- 
lionol   |K)licy,     True  intellectual   man- 
hood hue  not  been  attnined  until  men 
have  learned  tu  trust  Mature,  to  tc^t  all 
opinions  and  schi'mes  by  the  tonchstone. 
of  natural  law,  and,  u  o  neceasary  re- 
atiltt  to  despise  swaddling  olothea  aiul'j 
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leading  strings  nnd  all  theparDpliemaliu 
of  orecpicir  childhuod  or  timuruus  hii- 
b«;iliiy.     Wc  sco  before  08,  ns  we  be- 
lieve, u  prospect  of  manhood  for  tbo 
Arneric^in  people — aqch  a  manhtjoil  as 
tbtff  liHvc  nev«r  beforaatxained  to — oae 
of  the  chief  fiipu  of  which  will  be  a 
prnud  contideni^e  iu  Iheiiiaelree,  utid.  In 
conDection  and  tlirough  bnmionjr  tliorc- 
witli,  a  nnblo  and  gi-neroiis  bearing  to* 
wanl  all  oilier  imlinnR.    llon-loforc  men 
politiaolly  prominent  among  oarselTeB 
bavi<  not  been  Rnlmined  to  auggntt  Ibat 
flio  best  policy  fur  us  was  tbo  odo  thai 
wruujibt  most  evil  to  olhvr  ooiratrieB, 
and  liuve  Lljas  fed  and  sUmulatcd  all 
tl>ai  WAS  meanest  and  modt  maligDant 
in  the  minda  of  tbooo  wbom  tbi^y  id- 
dressed.    Tlicre  has  thus  been  cultivated 
Dong  a  people  wbtch  ouglit,  from  its 
dvantn^'es  of  position,  to  bu  the  most 
cosmopolitan  and  brondly  ptiilaotbropic 
of  all  nntionti  a  tone  of  feeling  more  pi^l- 
ty  and  parooliial  tban  could  pcrhapfi  be 
fonnd  in  any  other  community  of  the 
modern  world.    The  mark  baa,  how- 
rer,  boon  overshot,  and  tbe  better  fcel- 
Dg  and   better  scxmo  of  the  American 
pi-ople  are  now,  we  may  trasl,  about  to 
«3»ert  ttiom^etves.    To  be  too  sanguine 
in  regard  to  the  coming  change  woald 
only  leod  to  disappointmont;  bet  that 
in  the  main  a  better  fplrit  will  prcaide 
over  our  niilionid  lif«  in  tli(>  fntore  wb 
oonfidcntly  believi'.   Once  let  the  Ameri- 
can people  raalie  fair  trial  of  tbemseWea 
uuduT  »  regime  of  tiberty,  ami  nothing 
will  Inre  thoni  bacit  to  tbe  lame  and  sin- 
kister  devicca  which  have  been  so  deln* 
Mrcly  put  forward  in  tlie  port  as  the 
props  and  sufegnards  of  national  pros- 
perity. 

But  not  In  the  poUlic.iI  «pbcre  alone, 
I  Aa  we  have  already  hinted,  ia  prugroaa 
|to  b«  anticipated.  The  moment  is  pro- 
pilioiu  forau  udvimee  all  along  tbo  line. 
It  faseteor^  that  baa  won  the  battle  of 
liberty,  and  icli-nce  nhoutd  rcop  ila  re- 
ward In  a  fullor  rAcognitlon  of  it*  claim*. 
Wlien  WB  Mj  that  science  boa  won  the 
botllo  of  Gborty,  what  we  mean  to  that 


the  full,  ample,  and  cxhaustiw  dUem- 
slon  of  ecDDomicul  qnvetiun*  tbaC  h» 
taken  plnee  before  tho  A  ■  t 

bua  brutight  certAin  ci-t 
clear  ligtit;  the  truth  ban  lon-rd  luvo* 
through  tbe  mists  of  sopliiiftrr  and  aS 
tbe  obatmctioni  that  oeltiabneai  «od 
prejudice  could  plare  fn  it»  potb.  Tb* 
result,  the  great  rcettlt,  la  Ibat  touy 
minds  have  bcoo  opened  to  the  rtct^ 
nition  that  to  tbe  recent  cImUco  U  «m 
not  a  party  that  triumphed,  hot  a  prio- 
ciple,  a  troth,  that  vindiraled  lli 
HcDce  tbe  concliuion  will  ineritablyl 
drawn  that  in  the  rt-giou  of 
tion  tliore  are  prinriplva  ■ 
demonstration ;  in  ot  her  w  ordt,  ttiat  i 
eoce,  which  points  the  way  to  deroc 
strations  and  ta  itaelf  bnUt  on  dem4 
Btrations,  is  tbe  pro]>er  goide  of  life. 
applications  of  this  conolodion  are 
nuuiurou!!  to  point  ont  on  ttie 
occasion ;  but  wb  may  hope  thai 
«uch  applications  will  spoulaneoualy  «)(' 
gest  themHelreelooor  readi:ra,aod  thai, 
In  flocb  effort^s  as  we  uar^drca  may  Dufct 
hereafter  to  bring  home  (bo  Iciboq,  ■« 
may  have  many  zenluus  helpers.  Tlwkoi 
Wti  uan  all  think  of  party  and  tbe  men 
we  cim  think  of  principles  at  the 
ent  vrinia  the  bettor U  will  be;  fori 
upon  tbo  thorough  con  '  'an 
aceeplance  uf  u  prin<  i  net  i 

the  triumph  of  a  pnrty,  tbAt  tbe  fiatar* 
welfare  of    tbe  American   poop1»j 
penda. 

OOOB  ROAM  Aim  COVJ/TUr  Uft- 

Ab  nnmislakablo  i3Mn«ad  for  , 
common   roadn  is  ttoing  ketid  In 
partn  of  the  United  fttctM.    TUl  i 
mand  is  rapidly  growing  In  voltmw  ^ 
is  taking  on  the  aynler^r'' •■  — 
which  iscMentia)  tot)< 
a  movement.     That  laU  :uud« 
country   cause    au    rot*rtni-iit    lo«»  •*, 
money  each  year 
may  bo  GIea''l^  i 
relied  fton  < 
hive   never    hLii^wu    uii;iuiij^ 
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^ost  bow  loss  arises  from  bad  roads  Is 
being  aliDWD  very  ably  iu  tbe  magazine, 
Good  Kond»,  now  in  ita  aecnnd  year, 
trhich  is  edited  by  Mr.  Isaflc  B.  Potter, 
of  Neir  York.  The  fanners  are  tbe 
greatest  suflcrers.  Whcro  wo^od  wbeets 
■ink  bnb-decp  in  mad  at  some  seasons, 
a  fanner  nbu  boa  mach  bauliog  to  do 
most  keep  one  or  two  more  bon<us  tb«D 
be  wuuld  need  if  bo  bad  only  liard, 
even  roads  to  go  over,  and  bis  logs  in 
the  wear  and  tear  of  homcdesh,  bor- 
iiMaea,  and  waffona  Is  a  bcary  tax  on 
bis  income.  It  often  bnppcns  tbat  a 
farmer  Bads  the  roads  absolntely  im- 
paaaable  irltb  a  loaded  wagon  jnst  at 
tbo  time  when  some  of  bU  produce 
woald  bring  tbe  highest  price  if  lie  couM 
baiil  it  to  B  railroad,  and  he  is  forced  to 
wait  and  take  a  lower  price  Inter.  Liv- 
ery-»tal)le  keepers  and  all  other  owners 
and  ascrs  of  bontes  nod  vebicles  sufTer 

em  bad  roads  in  similar  ways. 
The  welfare  and  prosperity  of  a  dis- 
)t  that  bas  bad  roads  suffer  in  many 
pectd.  If  getting  about  for  buaiaetis 
or  recreatinn  is  imreaaonnb!/  difficult, 
ita  inbabitants  tend  to  crowd  into  tlio 
towns  and  cities  rather  thuii  live  in  Uio 
more  wholesome  conditions  of  the  open 
country.  Mnnufactariog  concenis  are 
often  driren  to  place  ihemsolves  in  tbo 
villages  and  draw  their  employees  to 
them  there,  wbeD,  but  for  theone  item  of 
teaming  over  bad  roads,  tbey  could  be 
carried  on  to  better  advantage  in  the 
ooootry.  Good  roads  would  keep  tbe 
employees  of  these  concerns  and  tbe 
other  persons  above  mentioned  In  the 
firming  districts,  thus  making  tbaic  dis- 
tricts more  thickly  settled  and  inoreas- 
log  tbe  value  of  their  lands. 

Id  order  to  obtain  better  ronde  two 
Hibings  are  nccei'Dury.     The  fir^t  is  to 
^greato  a  general  conviction  that  the  im- 
provement of  oar  highways  is  imper&- 
^tire,  and  that  money  wisely  expended 
br  this  purpoM  is  sure  to  return.    Tbe 
reqnioito  is  to    place  oil    road 
nalong  and  mending  under  the  charge 
of  competent  road -builders.     Various 


efforts  to  secure  these  ends  are  being 
madPt  and  tbe  aid  of  county  and  State 
authorities,  and  even  of  the  national 
Government,  has  been  invoked  to  fur- 
tlior  the  movement.  While  it  is  very  de- 
sirable tbiit  the  higbwavA  of  Adjoining 
localities  should  be  under  some  central 
supervision,  iio  tbat  tbey  may  be  made 
to  form  a  connected  whole,  it  may  yet 
bo  t]uet<tioned  whether  the  national  Gor- 
ernmcnt  could  be  an  effective  agency  in 
road  uiipruvement.  Why,  for  iustanoe, 
should  tbe  dwellers  beyond  tbe  Missis- 
sippi and  on  Che  Pacific  const  be  taxed 
to  maintain  in  Washington  a  school  for 
road  engineers  and  a  museum  of  road 
construction  tlmt  few,  if  uuy,  of  these 
distant  comraunitios  could  derive  any 
benefit  from?  A  more  practicable 
scheme  would  be  to  have  instruction  in 
road  engineering  given  at  each  of  tbe 
State  Colleges  of  Agricoltnro  and  Me- 
chanic Arifl.  In  a  country  showing  such 
wide  dilfcrcnccs  in  soil,  rainfall,  tem- 
perature, and  topography  between  differ- 
ent sections  aa  tbe  fnitcd  States  doee, 
rofld-building  can  be  taught  and  admin- 
istered far  more  eHiciently  by  the  State 
or  the  county  timn  by  tbe  nnti<m. 

There  is  need  of  much  intelligent 
care  in  framing  legislation  in  tbe  inter- 
est of  the  niovtment  for  better  roada. 
Annoying  prohibitions  should  be  nu 
part  of  the  policy  of  tbe  road  reform- 
ers. For  instance,  large  loads  carried 
on  wheels  having  narrow  felloes  and 
tires  do  groat  damage  to  rtrads;  hence  it 
hris  been  proposed  to  prohibit  narrow 
tirts  on  huRvy  wngon^n.  A  much  belter 
polioy  is  that  adopte<l  in  Micblgnn,  of 
giving  a  reduction  of  one  half  their  road- 
tazcs  to  those  who  will  use  broad  tires. 
The  movement  for  good  roada  shows  a 
lusty  vigor.  Ilio  success  that  it  bas  al- 
ready  achieved  is  splendid  tesdmony  to 
tbe  efficiency  of  voluntary  aesociaiion 
of  individuals,  and  if  its  leaders  continue 
to  carry  it  on  without  the  paralyzing 
patronage  of  the  General  Government  it 
is  likely  to  attain  great  resulta. 
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Mural  I>»TiiPCtlo?>  or  Cotuttuur.  By  Vtux 
MtiXh.  Now  York:  D.  A(i(iK*tnii  &  (>>. 
latcriiuUminl  Eilucatiuii  l^rUtf.  Pp.  £70. 
Prit-u,  Sl.ftI). 

TntB  book  ti  a  sigo  of  tUc  tiinej>.  It  is 
■moBg  [DBiij'  roBpooM!£  lo  ttic  dcepciUog 
imlilic  couvitHJuu  lliat  cburacUT,  doIcm  Ihon 
intellect,  dcuuinda  education  If  it  is  to  podm 
to  its  bent ;  MlacatJoii  b»  wcU  rcft»oa«l,  in>s- 
tOttiAtic,  Aiii)  ibiiruugli  (IB  gfieactf  tod  afmpa- 
tby  cnn  make  iL  In  ^ivruft  tbiv  ooavirtJnci 
(^ITm-I,  «  funuidiiljlii  diflluultf  L<4  encounli'tot] 
at  the  WIT  outlet.  A  (lurtiou  of  llic  Atii<>ri- 
c»n  ("coplp,  neiUier  few  in  nuinlwr  oor  lacking 
wciRlit  in  Inpi^UticB),  maintnittft  tJint  ihr  tcairfl- 
ing  of  riplit  ccnduct  can  proceed  onlr  iijmu  re- 
ligious »«iiclion«.  IlcDoe  come  ibc  rdlertted 
dt'niKti<ls  iw  «  divIeUtu  of  Mbool-tuscii  to  en- 
able tfcpamtc  Mbools  to  be  adiatolstjv«d  bj 
specific  cliurdies.  Ou  tb«  tbrccbuld  of  hui 
iijii-t  Prof,  Ailler  coiisiilerR  lliMe  denividi>, 
reriews  in  poj-tJcular  the  example  of 
QitrmaB;  b  uniting  (.-Uvtrch  and  «tal«  (>dun- 
tkm,  prMMd  MX  it  CD  of  urn  is  fw  avit^pLanri; 
ia  Uw  raiteil  Statok  riv  [x*itit.4  out  tbnt  in 
Qernum;  tbe  chnrcbes  fotui<lcil  the  subnolf*; 
that  their  coofrol  \\a»  now  }iaa0C4l  to  tJic  Atalfl 
mark*  tb«  idronco  to  iupretu«i7  of  paUticol 
MutimenL  In  thl»  country  the  fUi«  it  (rut 
wbkh  foundod  the  dchouU ;  wvrc  it  lo  admit 
the  churclics  lato  pirtoprabip  in  tht-ir  control, 
tlu  ohoage  would  maon  n  rorerval  of  the 
ovmnt  of  progroM  a*  propew  b  andenlood 
in  (lermii&T.  Pftif,  Adier  at^es  tliat  tbe 
American  nation  luu  a  poranioant  totpreit  in 
iwfrHi;  It*  Mhoob  immtilctpdlT  pnblio:,  in 
tb«  portj  wolb  «(  BtcLs,  for  in  no 
M%j  oan  the  dir«f»t  doBicnla  of  iu 
intioa  be  fated  bio  vaAty.  And  tbe 
Ftate  iu  disregarding  the  wcia  docf  not  oirajr 
luelf  ogalnot  retlfdoiL  Aa  tu  ntiM  of  right 
ODwloct,  all  good  men  are  agreed ;  lot  theoe 
tuIm  br  taiighl  in  ibc  pnliUo  oeboaU,  leaving 
tbdr  tiiTirli'in-'  lo  \it>  eitforrcd  in  the  cburchw 
n:  N,  wboM  work  can  ocwooi- 

P'^  v^'Xtl^™*  t^t  "f  Mvttlnr  !»• 

structiou.     in  tliu  publiu  tvboal  tbe  taochar 
hai  a  Ta.«tl<  bcttnr  opp>ir(riii(i<  •■,  r.l 
diantrtcv  nx>\\  tliruci  lt> 
paa»ntb  In  the  brivf  ou.i  i 
tWIfiDua  butitwtor  on  Sundajn     V 
ediMation  b  tfailj  should  b«  dtnuuiut  la 


M:bool  work,  not  iiidiletitaL     An  ctMcsl  I 
uiivphurtf   cbould   porraiji*  and  mold 
lee><m.     Knowlvtlgv  anil  skill  am  ralubl 
character  in  pncytlftH ;  and  knowladge  t 
^kill  U)bi>  iiD  a  luiK  tfilge  vhm  nbrlf  i 
dinabed  to  ideals  uf  duty. 

Taking  a  impid  avm;  of  thr 
ooarpc  of  school  Instraetioa,  l^f.  Ad 
fuggestivrly  brings  iput  thn  mnra)  oi'W  uf 
each  »tudjr.  A  child  Is  aoked  to  daMiibaa 
bird  plic«d  before  It,  and  tbo  t«ttcker  b  act 
ftatL«9cd  untQ  the  dMcrlptlim  U  ftriffthr  i 
rate.  lo  making  ttic  c\v  ■.'an«<-irntiotu  i 
thus  b(^n«;  it  prucveth)  r>tx-p  by  at«|i  ooh 
an  it  faitlifullv  k(«jH  ti>  Irutli.  a*  It  briRji* 
ilitni|;hl  and  won)  to  abwl<]tfl  aoc«dia«e 
with  (act  Hi'>t'M7.  properly  taught,  aJtaa 
hue  liifih  moral  utillcj.  It  praaenia  «xxn- 
[Jca  of  bcKriftm,  iif  felf-«acriflce,  uf  lot*  uf 
uountrj,  of  tt&iwvrviug  devotion  to  priaci- 
pliL  Tbe  hot  litenirarc,  and 
best  poetry,  make  an  npjicnl  mit  Um>| 
to  Hghtwurd  impiilKH.  Tlie  graol  < 
books — the  mutcrpieces  of  Plaio, 
Sbakeapean,  Goethe — touch  th«  dvvpial 
springs  of  cfaorvcUr ;  llie  Ktodrait  rioaa  fn* 
their  Htndj  unnoblod  b;  •  n<«  ijnpaikT. 
whh  a  qnldtcnod  aenoe  of  tha  itigktn  af 
huinon  naiitre.  Httflc,  apart  from  ba  sabtlt 
power  to  annute  refined  csnotkm,  haa  db- 
ttnctive  raluo  hi  aoctoli/ing  ibc  wQL  Um 
of  huue  and  conntry  tuodo  tbe  IboBv  d 
ecMg  an  echoed  in  life.  Sentlswni  tmm  \m 
wlactr  uMd  to  re-eafurce  th«  rwmncd  alat» 
of  bstorlh  and  outtolry,  m  that  at  loot  fidiir 
ofttnloo  btwt^tto  a  nvw  bnadth  and  mm^ 
nooi  oball  donrredly  hare  a  profo 
Sneace  than  ever  ujiun  Ui«  indi* 
Coming  tomorol  iuitmctiitfi  | 
Adivr  points  one  that  It  ahuuld  alat,n  I 
mited  lo  the  age  of  cha  chiht, 
akctchoa  counci  fur  primart  and 
grodM.  For  voong  ehUdron  ha  hnlda  tha  h^  ' 
lehiirle  of  insiructkm  to  ba  tba  fate;  tola ;  iW 
nxcvnlooa  of  f  1 .  a  boddo^akpli 

tfawbraofailnvi.  '-ghi  fn  fl^kn 

eaa  W  maiW  In  play  a  tciUni;  latt  In  oavali^ 
IniavaFi  In  tka  IkltlifoliMM  of  a  <lHlcnAi,  <r 
thonn-nriftil  iralta of  the  ^vnapr brother ^ 
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t  taJcs.  ■  great  mrnir  fnblcs  of  itor- 

flcuiM,  which,  from  iLeir  poiut  ftiid 

I,  ran  be  Iwnie  &ft  m'1I,v  u  proverbn  in 

Dorr.     AdriOrltig  to  puplU  of  riper 

,  our  Buibor  ahotr;'  what  can  be  done  tn 

Qg  iht*  lUftil,  the  OdyAMV,  and  oUier 

«t  etiiwlot  to  Uie  edncutiou  <ni  adraint- 

,  te  the  diwHaunBtioD  bfltween  moUres 

by  and  unwurtliy,  to  the  btiilJinf;  up  of 

Iftv  \i\mU  *if  Mf«,    Thot  couduct  nitjr  be 

I  bvitPT  prnctircd  *a  nn  nrt,  we  are  neit 

ken  ui  outline  of  morale  as  n  mclctiec;  the 

AIm  whiah  rpUu)  to  tbc  phyalral  life  and 

f««ltne>»   arv    deet-ribcd   aud  euforced; 

,  filial  uid  fnteriiitl  duties  receive  utlcn- 

hird,  ooRio  tbc  duliee  to  all  men  of 

and  charilj' ;  Aud,  laftlr,  a  word  ro- 

Bug  ibe  diitioA  of  ciliwn^liip. 

Prof.  Adler  j^iveit  u»  IhU  Ixk^  ««  au  oul- 

ocimc  of  fifteen  reant'  eiux'cwefiil  work  Id  the 

(.ruHiu,  and  be  inti'ijd»  it  t«  be  uimply  on 

i,  act  a  ^idc,  to  the  teacher.     While  the 

DtMler  and  iMtler  nf  die  ethjml  tiiovvmenf, 

I  oo  fire  with  tbe  i-thica)  iiplrit,  he  b  too 

a  man  not  to  sec  the  follr  of  bHng 

hl«oa0  nrernioch.     lie  Mani^  ibo  teacher 

Jt  thil  tonral  iglero«oopr  which  *hMirba 

Wlf  In  trtBev,  onl^  to  6u<l  rtreii|^i  laekhiii; 

when  a  ^vnuiue  IfttOe  hut  to  be  fuii;;ht.    But 

.  ttrttiglh  Li  not  uTerything.     It  Ic,  after 

,  at  «itrfaoM  mainl):-  tbnl  we  touob,  and  so 

i  empluu^in  Uii)  uh  grace,  on  tine  inan- 

I  Ibe  true  edlnni^i'cni'e  of  high  charmc- 

k  ciublhifE  )l  to  nin  wher^  mere  strength 

fall.     n»  would  not  have  the  aim  of 

I  moral  tea^.'-lier  too  much  iu  evidence,  well 

that  It  iti  I>ci.«u8e  the  markamau 

!  not  point  at  the  bull't^rc  ihnt  he  bitd  It. 

)  I  lUndple  of  Kant  and  an  upholder  of 

llBonJ  law  uDiteriTe*!  fnuu  the  rvckoning  of 

I  htl  b  nillini;  to  gtre  due  credit 

I  Iha  atUUtriuu.    Unty  goea  furtbiT  and 

iJKber  tttun  [imdetire, yet  fiT  along  distance 

p  arb  Cnmp«niimt> ;  n};l)ttrr>ugtir«4  dneH  not 

^1n|[e^  but  whj  blink  the  fart  that 

goodly  rewani.1  f     Uiit,  bowerer 

rtcr  in  Uie  Dtakfug  nor  be  aided 

utial  conaidenitioiu.  chamctcr  in  itt 

L  luu  left  them  far  bebindL     Dot;, 

V  of  pftuciouH  purpose,  be- 

^-ttUflriMd  an  the  haMt  of  the  soul, 

rcra  al  last  a«  im)>ubei  from  whldi 

I  «if  effort  or  calculalKMi  of  gahi  ba.< 

I  away. 


On  erery  page  this  book  fihowit  that  it 
come*  from  a  strong,  judicious,  and  richly 
frcifihted  mind.  It  dcmuaitratea  how  the 
culture  of  coutti'lcQce,  supplomenting  and 
completing  the  culture  of  the  intellect,  cun 
lift  ednmtion  to  a  piano  where  it  shall  ad- 
drci^  itMlf  not  to  port  of  human  nfllure  but 
the  whole.  Its  chapters  bare  been  nritton 
for  the  teacher ;  they  eontoin  counitelH  tluil 
oFBry  parent  in  the  land  would  l>e  the  hotter 
for  Uyhig  to  heart, 

Tbb  Efcsrriui'  Railway  is  Tbeort  ami 
Pkactick.  Bv  Oscar  T.  Ckoi^by  and 
Lotw  BKLt.  '  New  York.  Tlie  W.  .1. 
Jidinston  Company  (limited),  189!^.  Pp. 
4U0.     Price,  $2.&0. 

AiiDNO  the  indufitrial  applieationg  of  elec- 
tridty  none  have  attaioed  j^reater  conimerranl 
impfK-lance  in  rooeot  years  than  electric  tmc- 
tjnn.  Ahbouft^i  experimental  work  In  Uilii 
field  bad  been  carried  on  both  bero  anil 
ahiiMiI  for  many  ycam.  It  was  not  uutit  llio 
p-ciit  electric  reriral  of  a  doxen  years  ago 
thnt  the  i^ubjcct  began  to  have  iiuiHirUUicp 
Even  then  thb  form  of  trncliou  did  nui  take 
a  toiDmercial  place  comparable  with  the 
other  applicaUuna  of  electricity.  Much  de- 
tail nork  ha<l  to  be  done  boforo  It  could 
HTk\»r  upon  the  indaetful  stage,  and  its 
ccosMHuy  and  adaptability  to  actual  lerrioe 
bad  ti;  Iw  di'ninrtxtniled  by  the  tent  of  lime, 
rp  to  about  six  ycara  ago  electric  railways 
may  be  said  to  hare  progrcued  no  furtlier 
than  the  expeiinentat  stage,  but  idncc  that 
tlmo  the  application  of  dectric  inwtiuD  to 
streot-rar  service  ba«  gone  on  at  an  unux- 
tuapled  rate  in  lhl>*  country,  until  now  a 
largo  number  of  the  cities  and  towns  liaro 
one  or  inon:  electric  railways.  As  tR  usual 
in  the  prarticnl  development  of  a  uow  art, 
many  fruitlevt  experiments  hnd  to  bo  made 
and  much  money  aud  time  wutcd.  It  was 
(wrly  recognized  that  tbc  method  of  opera- 
tion wblofa  promised  the  largest  measure 
of  succeas  wu  that  in  whicli  the  current 
was  conrcyed  to  tbe  moving  car  by  moans  of 
n  circuit  carried  aloug  the  line,  aud  ixmiiec- 
tion  with  which  was  made  by  sotne  »ort  of 
ehialle  contact  earned  by  the  car.  Bat  it 
WBff  not  demonstrated  imiil  after  many  triala 
in  ju-xt  what  lonnucr  ll)i»  could  lie  diiue  to 
provide  a  reliable  and  ocwrKimioal  serriir. 
Attempts  were  made  to  nte  tbe  r^U  n-  tb^ 
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cooilaciars,  and  abo  to  c«rrj  the  catuluctor 
in  a  eooduit  Uiil  hclwccn  tlie  ndlfl,  ixmneis 
tioti  beirtf!  made  betwuni  ttitM  rmidiictor  and 
thtf  mcrtlng  cur  hj  a  conUct  artn  earned  bj- 
tlu*  car.  Ttic  Donwroua  ilifflculUci^  Rppar- 
enil;  inlit-rftil  in  all  forroH  of  Piirrarv  or  uri- 
dcrRrtniod  c-oudiiclors  hnve  k-d  tu  tlivir  total 
ftbnndonnwnt  in  till*  couutr)*  in  favor  of  ttic 
urorlivad  cubdueior  fAinilMrly  iLDfino  a»  the 
trolU'y  sjKtua  la  UiiSByawm  the  couduelur 
eunyiog  the  cvrtCDt  to  eupplj  the  moring 
can  U  strung  od  |iol«e  vighteeti  or  twetity  Teet 
from  Uiu  ground,  uid  cotmecUon  U  made  be- 
twcCTi  it  and  thr  moriag  cor  hy  mmns  of  a 
lout;  arm  nOFixpd  to  th<;  ronf  nf  xhe  car,  and 
rarrj-iag  ut  ltd  npper  end  a  contact,  gtrncrally 
Id  titu  form  of  a  grooved  disk.  Thld  ami  In 
held  ngninit  ihc  conductor  by  tipriugs  ood  i§ 
I'untrollubltf  fruU)  lUv  cor  by  a  rop«  couufrcticni 
#o  tliat  it  uui  be  pulled  down  out  of  toiuhv- 
tioii  will)  tlie  couductor  or  rtwiUly  replaced 
when  jolted  oat  nf  punition  by  the  oiutlon 
of  thv  var.  AiUiungli  tlit^  tfystitii  ha»  en- 
cfiuntorad  much  hfMtJUty  on  anHMiat  of  ItD 
aupfmMid  dau^r,  it  hii»  fitaidUy  modo  \X» 
way  (HI  iK'coKUl  of  lu  ra[iacity  u>  a>bipt  tt»o)f 
to  all  manner  aod  conditionn  of  M-mro,  and 
bnuilltf  tliv  var>iu>;  traffic  of  a  Htroet  railway 
(Mpedltitpii^ly,  ecuoomjcally,  and  rellnbly. 
Invcnlur*  arc  5till  boHy  working  upon  other 
niethu<L>i  of  nfiplying  ihfl  currenl,  nnvidg  whicli 
prolmbly  tbR  mo*\  prooii^ng  ts  llic  nloniKC 
buttery.  Ihrtipltc  the  fact  that  Ihiii  mvtbod 
it  uovt  in  practical  Avrvioo  upini  two  Umw  in 
tJiU  country ,  it  fan  nut  Xw  Midd  to  har«  pcuiMd 
the  cxpmniEnul  tlagi',  but  it  is  rery  gen- 
erally MH-Dtniifd  that  this  would  coiutitute 
\  fiual  mftluKi  <if  alectric  traction  if  It  can 
I  worktMl  out  Ml  as  to  havo  the  rtdiabUity 
and  ccumiujy  of  the  tndlcy  ■ytlera. 

Ttua  brief  ejiltumo  of  tbe  work  to  elMtrio 
bmvtkiu  is  mi  furth  in  detail  by  thu  authun 
of  tbe  provni  ▼oluine.  As  tbey  aute,  Ihdr 
nork  ia  tlte  llntt  syrteautlc  prcMntAtion  of 
llie  rabjcct,  and  it  in  Oicrefon*  a  wt^ltwrnu 
adtt(tir<n  in  ibf>  onmnit  litrmt'.ire  of  the  ap- 
]  tha  mora  to  that  It  \a 

0  tod  one.    Uneof  tbo 

otitors  b  the  editor  of  tha  Electrical  Wurld, 
and  ba5,  therrtforo,  been  In  a  ptMition  to  keep 
blnwclf  Infiimied  on  tbe  htaiory  of  tite  aiib- 
Jec4  and  to  rvalUe  whai  tli«  practical  dlOIcul 
tiw  hare  Imtd  in  the  demolopnumt  of  the  act. 
The  auiltoa  begin  t2»dr  cqHMltion  with  « 


brief  ooiuhhnwtiun  (it  iho  ^norul  uU.>ctrli 
principles  iniroked  in  the  dynamo  and 
trie  motor,  and  ilien  pou  to  n  eaa^e 
of  prime  muvere,  in  which  they  rteroM  coa- 
eldci'able  space  to  the  llmtry  of  thit  ftdaili 
eagino  as  well  aa  to  a  ile^cripuon  of  tlw  ht0if 
lyp«.of  engine  to  perfoiiu  ihc  work  i 
In  deetric  traction.  Tbcy  »W>  «i 
theory  and  btot  foniis  ijf  wau-r-wbeeU  an 
able.  Tbe  forma  of  motom  sultoldc,  and  i 
method  of  mounting  them  uprm  the  < 
as  to  i^ply  tbp  motion  of  Um  annattipr  tc  1 
driving  of  tlifl  ffheeli,  are  giv«o  an  amoonii 
■pace  canuuen^iiraie  with  their  IraportAnM^d 
it  \a  bcrc  that  the  lar|*est  atmmni  of 
lalmr  ha«  1>i-en  oecfHwary  in  working  out  tbe 
practical  problems  of  the  a^nteio.  A  cltaptar 
is  given  to  the  line,  the  tr^ck,  aitd  the  powir 
BUtiotui,  which  ded  with  the  pnacticaJ  i 
f  ideraiiotu  to  be  uken  Into  accouot  In 
port  of  the  c(|uipaieaL  In  the  t^bapter  I 
the  eflldency  of  elarCrle  tniction  th«re  1 
very  cxcrllimt  djaoussion  of  the  iTib)i 
ranging  from  tho  oSloiency  of  the  engin*  to 
that  of  tlie  eotnplete  itydtnni.  A  chapterl 
gitwn  to  iitoin|;ebetlery  traction,  in  «h 
the  authora  dc«4:nl»c  the  beat  fnnnsi 
tery  which  hare  been  <Ievi<i<iI,  and 
clearly  tlie  difficidUei*  rncuuiitcred  «Uh  tlil* 
form  of  apparatiu.  and  the  large  amount  of 
work  that  yet  reinainii  to  t>e  donv  before  thi 
Momgo  battiiry  can  take  iu  place  m  eanta» 
io  cuatwtition  witli  tlie  trolley,  [n  a  (,<ha^ 
tcTon  high-npeed  aervlcii  an  oeeonnt  b  p*w 
of  the  exporiotent*  cocilucted  by  Mr.  OnMlry 
at  l^urvl,  Md^  with  an  «4*otric  car  drtvwn  at  a 
flpced  of  over  a  hondnid  oUt«s  n  hour.  Tkt 
aiithora  believe  thnt  ft  In  quit*  pfttL'tloiblp  •» 
ntabll-h  an  dectric  railway  Mrviee  In  wMifc 
tpecda  of  one  hundred  and  Ufty  mlloa  n 
hoar  may  bo  maiDtaln«d,  and  gtv«  c»kd»- 
Ikn*  of  th»  pow«r  rr*juirod  and  diMifwvf 
tfa«  electric  apparatui  and  can.  The  aadaw 
oondude  their  ruliuutf  ititJi  a  chaplar  ■> 
bkAorical  notca  In  whirh  they  rletail  1I0 
«arly  axpcrimcnts  in  electric  tmnhaa  ta 
which  the  brood  prindplea  wmv  «cB'k«d  otf. 
at  a  time  whou  th«  •l«etrio  baUfr;  «w  tta 
only  HMroe  of  euirMit.  Owin^  tu  •  lack  W 
any  eooDomloa)  umrir  t,i  «)i-i>irrri 
early  aitauipt* 
in  the  way  of  tii<-  - 
roadk,  but  they  aerrr' 
lh«  itab>iffa  uftn  loliuuxr  airkt:!!  and 
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bare  ben]  ^renbr  contrvlUng  {ivtouU 
«|«  ttioa  irheo  Ifao  iirt  tru  ri|K]  for  iluvfJofv 
IMOU  V«nuu»  (ni^MlloDMUii  aiatien.  that 
coold  D0<  ««ll  find  ft  place  in  the  hotly  of  the 

■n  trailed  io  «a  •ppeodix. 


C 


;  I1m»n.  PniHTiTft],  Axn  Fnmmiio.    By 
Okjkob    IL   fIciisT.      LoDduD  nnd   New 

^      York  :  Uconn  B«tU  ud  Sonft,  1S92.    Fp. 

^B      2SB.   Price.  $1 

^H     This  u  one  uf  the  wries  of  tAchtioIogieal 

^^buulboolu,   odtted  hy  Plr  Tnuinaa   Wood, 

^BpecrvUrr  tif  the  fW-kty  uf  Arti^.  and,  like  the 

^PrcBt  of  tlu*  Bcnoii  to  wbit-h  U  bdongs,  i«  ex- 

ocDcslly  ik««^      tl  i^  addres»i?d   especially 

to  tboM  eooccrCFd  n-ith  the  an  of  which  it 

trvttt,  Imt  U  of  loterest  h  weU  to  tlte  gen- 

I  mder  «i  bo  Uiitj  care  to  know  aomcttiing 

.  ui  <xteiulv«  and  imporUint  ttidu«lx)'. 

^ii  made  up  of  n  ooriM  of  papers 

i>y  th&  aulbor   to  tho  Dyer  «nd 

rintcr,   nhlch    hure    hccn    iftrgelj 

ncMtf  and   of   ud<litiou«l   cluipcers  on  «ilk 

pliotfaig    *ad    llnUhinf;,   and    tcntiug    dyed 

«lkv.     Th»  atithirr  trwLt  uf  silk  Gbom,  huw 

lfa«;  BR  produced  hr  the  sllkwonu,  thv  mcth- 

^^td  of  httullttt);  the  lllier  uxl  reeling  It,  bow  It 

^■i  dyed,  ud  bow  prlntJog  u  pcrfonuod.     In 

^'•a  appendix  be  ttirai  a  aumber  of  recipes  for 

tb*  pT«parailon  of  color  compoidtioiis  and  in 

a  BoafrBi  of  pU(«9  at  the  end  of  the  volume 

h*  ^Toi  aanipic*  of  dyed  nutcriflto  both  of 

lh«  flbcr  and  the  woren  gooda. 

Tkb  Soocc  or  N'trrstnoK.    By  EuwAJtit  At- 

KOODir.     rp-  Utf. 

Xib  Bdwami  Atkixkik,  the  welMtnown 
writer  on  erooomio  and  ktndreil  nuhjortv. 
hu  Id  recent  years  been  deroUng  his  atten- 
lioa  Is  (he  wbjMM  uf  oiKikJti)r,  nod  has 
mcbod  aome  fttartHng  conclu^ontt.  Uu  con- 
lenda  that  the  preMnt  tuctlxKl  of  i(tiioJ[  cook- 
to^  at  high  teioperatnrog  \»  a  fUTHlamcntaJ 
Mi«t» lt«f ;  that  iiooking  ihould  lie  done  alowly 
•I  (Mupenunrea  of  frotn  800'  to  4u<r,  and 
la  rlgMOd  taaiicU  whieh  will  retuhi  all  the 
Tspora  ami  Jiiicw.  tie  Uu  fituod  by  ex- 
WaMied  etperiracnting  that  when  this  Si  done 
lb»  amoBnt  of  heat  required  is  hut  a  fraction 
of  Ibat  no*  tued,  and  has  in  t^Mmrijiicnoe 
ds«l«i<]  an  oven  In  which  a  meal  fur  aix  or 
dfbc  pavont  can  he  lymkod  otct  ui  ordl. 
karrwmK  lamp,  such  aa  the  Roehnter. 


His  npparutm,  which  be  terns  '*  the  Aladdin 
oven,"  t»  nioplicity  ItaeU.  It  eonsisls  of  a 
Imz  made  of  non-cuiiductln^  materiul.  such 
as  paper  or  wood,  hi  the  upper  pari  of  which 
ill  placed  an  oroi  of  thin  ^heet  inetnl.  The 
oveu  ia  soinllor  tlion  the  box,  so  that  there  \a 
a  «puce  all  arouud  it  for  the  drculatlun  of 
the  hot  produota  of  oomhustion  from  tbo 
lamp,  which  votei  in  the  oveu  portion  of  the 
box.  The  oren  Id  prov'idcd  with  trays  upon 
which  difTerent  articles  may  be  plnced.  Mr. 
AtklitMU  claims  that  bread  may  bo  baked, 
meat  toafftcd,  fi«h  and  vegeublcs  cooked  in 
a  much  tiuperior  maoDer  tbou  by  current 
metliods.  Oreahi,  Hucb  on  oatmeal,  hominy, 
e(c^  can  be  cooked  oremigbt,  ou  that  tho 
longer  time  rer)uired  in  not  a  fcntiirc  that 
preeeota  any  dilBmilLicA. 

The  preffcnt  rolume  in  made  up  of  on  ail- 
dr«88  by  Ur.  Aikln^on  at  Columbia  College 
on  The  BciencP  cf  Nutrition,  of  description 
of  the  oven  and  the  work  it  does,  and  plah- 
(.irate  data  upon  the  rntiic  of  foods,  and  the 
quaiitiiied  of  the  different  classes  of  foods 
necc^iary  for  healthy  adults.  If  \\t.  Ackin- 
Kon's  I'otiteutiau  is  well  fo\uidcd,  and  tt  ap> 
peori  to  be  abuDdantly  so  by  the  data  he 
KuhmitH,  he  luw  made  a  very  dtittinct  etep  lu 
adTioce  ID  the  important  Beld  of  domestic 
ecotKtmy,  and  hU  Ubor  is  one  with  which 
every  housewife  should  make  it  a  point  of 
beoomhig  ac<[aiinleiL 

QuitSTtOJJB  AXO  ASBWKIS  ABorT  ELEfTRIClTT. 

A  Fimt  tiouk  for  Htudent«r.  Kditcd  by  K. 
T,  BCBiEH.  Buhier  PiibliBhing  Co.,  Lvnn, 
UoHL,  1KV2.     I'p.  mi.    l*rice,  SO  cfinlr. 

Or  the  making  of  popular  books  upon 
electricity  ond  its  uppUcatioiu  there  appear* 
to  be  no  end.  Many  of  theoe  ore  of  value 
and  of  real  help  to  the  readers  to  whom  they 
arc  addrect^ed,  while  many  more  are  quite 
useless.  To  this  latter  chtss  belongs  the 
pic«CDt  book.  Although  four  writers  bare 
conliibuted  to  its  make-up,  and  tht?  enliru 
work  ha^  probably  undergone  the  Kcmtiny  of 
each  of  iUi  authors,  they  have  failed  in  pro* 
ducEng  anything  approaching  an  adequate 
treatment  of  the  subject  The  liook  ii  ad> 
dressed  to  begiooers,  inxMumabtr  those  wbo 
knuw  notliing  of  the  fluliject,  and  conae- 
quPDtly  ehoiild  b«  a  clear  and  concise  pre*- 
entetlon  of  the  subject,  be^onlng  with  the 
Amplest  phenomena  and  adronclng  by  steps 
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%a  ibc  more  complex.  Iasto«d  of  this,  aab- 
jects  itre  Ireateil  in  no  putlculu*  lugtcal 
ordrr,  unil  tlie  reuiler  oould  aol;r  get  h  ytry 
oonfiucd  jumttlc  of  idea*  after  going  OT«r 
the  liouk.  The  uutbara  otart  oat  wiUi  a 
brief  dl«*,*UB«ioo  of  Uie  Iheory  of  electricity, 
wlUcJi,  L'vcu  if  cieorlv  »t«tc)i,  wliicb  il  is  nut) 
could  be  coitiprclic&ded  onlj  iftcr  liornc  ftc- 
quftiataace  wilb  electriVAl  (ttituiomeQa.  Tlic 
Utiltz  anil  Top1«r  stnllc  olvvuic  niAchinoi  oro 
dflkcribcd,  M  [»  u  tliclr  mccbanical  oon- 
etructiou  b  couccrutil,  before  tbe  render  is 
•cqiuunt^d  with  uiy  of  tbe  pbeuomcoa  of 
atic  cl«-tricit7,  and  no  uttocapt  in  mule  to 
ulfiiu  thf>  principled  of  tb^tr  actkm. 
The  meuuDg  of  plecCHc  terms  is  fai 
nuuiy  coses  not  expiidncd  tmtU  sfter  tbcjr 
bare  been  used  io  the  description  of  appftn- 
tvit,  Biul  even  then  in  tlie  most  cursory  way. 
Oa  the  whole  the  beginner  could  rettd  the 
book  with  but  Ultle  profit,  and  It  i»  too 
scrappy  and  incampleio  to  t>e  of  much  serv- 
ice to  any  one  nt  all  acquainted  with  the 
8Ubj«0L 

PicTtrus  mow  JIqman  Line  Axn  lStort.  By 
the  Rer.  \.  J.  ('ntrncB,  M,  A.,  bitely 
Proft.'*-«i»r  of  Laiin  m  Uniterj-ity  Col- 
Icf^i.*,  IfOmlon.  I)liuitntt<sl.  Npw  Ynrk : 
D.   ApplulOQ   it  Co.      I*p.    S44.     Priee, 

Ik  Utte  urios  of  ikctchea,  Prof.  Oborch, 
the  authur  of  Hlorica  from  Homer,  BtorieA 
f  rum  Virgil,  bus  depicted  Tarioui>  phasos  of 
life  at  Itumo  under  the  emperon.  We  ore 
introduced  tn  the  f  limdi  of  UKCunaa  at  hi* 
TJlla;  jiMMit  u  day  sti  the  liuinc  of  Honiiv; 
attend  the  I'Mtr  Pliny  nt  bis  otiidirs,  and 
follow  Uartial  aboat  the  shops  of  Botoo  and 
to  tbe  poct'ii  club.  Not  rery  different  wan 
this  early  inatiliition  from  itA  nio<)eru  naiiie- 
iak«.  It  Included  thirty  memlwn,  tnit  might 
bavv  had  thieo  hundred,  and  the  only  dmW' 
baek  to  cnjaymuit  was  thai  the  poota  had 
to  UatAB  to  each  otbet'a  tcibm  1  Ovcnmrk 
waa  not  tuspectvd  bi  those  vi|niraus  days, 
sod  tlie  ioilpfatiicable  author  limits  hi!4  Iwiun 
of  ftudy  only  by  Im  rapadty  to  keep  awake 
Up  lif  trii»  to  roailiog  at  tbo  tiath  and  a  aWirt- 

d  writer  acruciiMuiioi)  him  In  his  ■.mrriaf^o 
iirueya.  By  entch  remarkable  faidustry, 
during  a  life  of  fifty-six  years,  the  ehhv 
Pliny  acocaopliihed  a  hUtory  In  tweuty-tme 
valtuaM,  a  natural  history  in  thirty  vorcci, 
and  fioe  hutdrcd  and  ab^  Douvbooks.    But 


than  are  itlrrinB  sI^tA  eo  lie  ■ftfiraaiif 
Itome  as  well  as  marrets  of  Utowy 
the  grrat  TiTB,  tliu  ^huUiilurial  Willa, 
Injniing  vt  the  OKpitol  Tb«M,  mhI  pii 
of  conqueBt,  hitri(pic,  and  tmrlty,  ftU  lh«' 
darkar  spaoca  of  tlic  paoiirBitui.  llowrrfr, 
we  Icaru  "  tht*re  werr  iiobk-  men  and  woraea 
even  in  the  wont  iby»  of  Uome,"  and  thnr 
fidelity  to  high  purpose  and  inie  betfjm 
pbaHengi  Uic  udmtratioa  uf  ftO  ag)aL 

EticiiKTrTAnT    Kuianss  t^"  Ur.At.      By   K 
Tii.i.«AK.     >'ow   York:  John  Wilm 
Hoiu.  1892.     i>ooand  edition.     Pp.  la 

Tinu  laasooi  bate  been  prvparad 
Pmf.  TiUniao  to  meet  the  rwpiirviuMil* 
his  cUitn-ro'jtn  at  tbe  >VuAt  Point  Mi 
Acadmny,  and  an  dengneil  for  tbe'Nias  of 
tcaohent  and  sttulcnte  peaormlly,  Tb*y  cotvr 
the  Dsaal  iMb)eei«  of  u  text-Uxik  <m  bvat  ^i 
in  a  clear  and  ooiwiM  form,  and,  besides  (U>, 
Praf.  Tillman  lias  Rtren  apecUd  ntienitoB  to 
meteoro)o)^cal  phenometia,  followfaag  Prof. 
Ferrel  in  the  iubjevt  of  aBuuapherie  drva- 
latlco,  uti  the  UieoriM  of  tomadoas  and 
norma. 

StmsHiJiB.  By  Awr  Joiwm?!.  LL.  A.  Loo- 
den  and  New  Voik :  Macmlllan  4  Ca 
Pp.  SDSL     Pni>e,  $l.7B. 

It  may  he  jud^tvd  tbst  thr>  onihor  of 
work,  a  Icvobor  of  frience  at  Booth  '■ 
ton,  has  been  t^iremrly  caccoxf nl  In  bold 
Umi  interact  of  her  audisuoct.     Tb*  : 
of  tliLs  volume  is  niably  a  rst^mdac^oa  of 
iectorM  to  bcr  chuwea  up'i 
light  These  ore  giTcn  in  ;' 
and  the  eip«rUnen(»  i  -j  ouitn^y 

lead  ato  performed  cij:  .  ,-  letthlmi 

cbildirn,   while  auggotiaos    an   adilstj 
other  te^tri  u^  ti«  made  at  houw. 
a^cs,  tbaduw*.  ami  pboCogmiibs  ai«  ' 
In  turn.     The  bw*  of  nllMtlaa  uwl  m|M*>' 
tjuu,  tiaiMft  and  ihvir  uaM,  the  ■ijattmw  mA 
ther^nbowarr  i  i  mdrarioaa>yIft»- 

inrted.     Tha  hv  ■  iomsna  uf  tuortm- 

ccnro  and  phospliursaouiMW  uul  Um  i 
uf  »im[l)*bt  nptm  Iho  teaferAvii  fumi  I 
ing  chaptoia.  Soap-trj  -^sMdlafiMr 

leotarea.    The  fllmi  u^ .  - . 
of  windmill,  niushroum,  oti  ' 
babble  is  blown  wiiUn  a  I 
with  oalUua  groan  haing  »• 
asothw  id  ordinary  oolor.  <Kui  a  Isixa-f 


Buitn^y     I 
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with  B  film  to  tcdt  ici  cta.«ticitT. 
lactur*  U  d«vut«i]  tu  u  journey  to  11i»n- 
Und  wbidi  the  chiltlrvii  take  iwiHicd  nt  their 
fhaks,  Mad  two  oth«rs  give  informatiou  ulioul 
the  mn,  rcUtcU  tn  tbr  form  nf  a  drciun. 

Mmdj  ut  tliu  expwrimfiulA  ftre  tutvel,  and 
ill  am  W  pt^rfontMi]  willi  simple  Hpparntiu. 
Tht  willMtr  natcH  that  her  aim  ho;*  been 
wHt«  K>  lliat  aay  tjiild  wlio  readg  the 
ttodrniand  their  mcauiof;;  and 
ma;  thus  a§c  the  book 
lii  t>(irpo«e  wUl  be  nore  nearly  ful- 
tSM  wbni  \nutal  at  tMcher.  Uiumugbl}- 
fiunQlu  with  tbo  teit,  tdU  it  In  story -faahian 
10  the  bra.'vr.  Tli«  work  in  hIm  adspt«d 
leetonM  b«tor«>  eTnting  cU»*e^  anJ  reaU- 
cirdMi,  nod  to  thii  tnd  t'i7  of  the  illiuf- 
traiiniM  hat*  been  prepared  an  btntem  nliileii. 
Tbe  pnvticaJ  hials  sod  appoodli  fumisib 
dlfvelksii  (or  apparatus  md  eoDtxiln  further 
of  the  prJDciplcB  iurolred  in  tltc 
■o  thftl  D  riuiice  to  scieace  ma<r  be- 
to  learn  by  teacliru;^  otben.  AcL<ordiii^ 
tbe  preface,  the  miUior  *'  UttAin  most  i>ar- 
lA  the  laotemtiit  a«  iha  fuure  ex- 
L  at  \n>y\i\ar  i-cluavt." 

Wav.  Bt  BKinF«iK!>  TiiK- 
and  New  Vork  :  lluu^hton, 
I'p.  242.     Fiitc,  $l.ia. 

TnoNI  who  fnllow  Mr.  TuTTVy  in  bi^i  nuu- 
tbroogh  gruve  and  posture  will  «tircly 
■lib  ahorpeoed  ri^KXi.  Ervn  in  De- 
tmnbtf  llure  an«  wild  flowers  to  be  found 
jb  M—rimartin  N'ot  <mU  the  belated  o^ter 
dudtliott,  but  loallowf ,  groimdfelp,  dbcp- 
'••pnrfCi  luiil  <>iuqtH'foil,  sixteen  kiiidv  In 
all.  tk»*gm  at  thla  hl(«k  aetsoa.  lu  tbe 
■ante  nwotb  and  locality  are  noted  tbhrty 
v»ti«dM  of  blrdr.  Not  wort  than  ten  of 
ikam  would  proliahly  be  »een  frvm  a  win- 
dow. Tbuy,  as  wvU  «e  the  fluwem,  muBt  be 
Iraood  to  their  hatiuU.  What  puU^Ki-  iri 
Modcd  lo  know  ihe  wnys  of  huniuibij:,' -btrils 
a«  bo  gatlwivd  fnnn  Ihr  [luiien*  entitled  A 
Widow  and  Twim  and  The  Mulr  Rtiby-tliroaL 
Bot^  whether  ui  moontalo-top  or  in  the 
low,  iherw  i»  more  to  be  IwimiH]  than  the 
and  g«DMki|7  of  bird  and  6ower.  The 
ilhor  eIcuv  nnicb  pbllnmpliy  by  ibc  waj. 
butor  gnawing  benrath  the  [alien  ^mce 
llko  0UD(«nt;  tb«  pine  tree  <bowa 
fcte  m  brwTo  wsamplc ;  while  In  the  dJTervlty 
«f  flewwi  b«  rfKdi  the  Adrftnlage  of  indlrid- 


I       hlla 


ualltT,  and  in  the  dlntfuRabhlni;  eicvllcnoo 
of  leaf,  bark,  and  fniit  be  finda  tbe  value  of 
spcduUzatioQd. 

Caluibx.      New   York:    Uacmnian  k  Oa., 
189S.     Pp.  742. 

Ths  aim  of  iliis  anonymous  novel  isBont^ 
what  complex,  including  both  MX-Jid  morality 
and  the  influence  of  stnentific  Ibought  upon 
religion.  It  i«  i^hown  In  the  progreM  of  tho 
story  that  loo«e  notionfi  rexatt  in  n  ragged 
diameter,  and  (be  author  makes  an  ori^nal 
effort  to  patch  tbe  hero  creditably  before  tbe 
oloee  of  the  g«ene.  Tbe  greatDoaa  of  (o4ay 
and  tbe  novelty  of  ideas  no  longer  new  ex- 
hale from  inucb  of  ibe  dialogue.  Tbe  main 
purt  of  tbe  book  comditta  uf  k-cturca  upon 
tbe  conservation  of  energy  and  tbi>  pHndplea 
of  evolution,  relieved  by  a  generoua  iiM  of 
along. 

Those  who  arc  eager  for  tbe  rtory  may 
not  care  to  swallow  thla  dilated  wlenoe,  while 
tliose  who  are  in  March  of  scioncu  will 
•caroely  look  for  it  here. 
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POPULAR  MISCELLANY. 


Mr.  I 
roadKngiaet-Tiii 

coDstnictc^l  b>    i 

■mJtli,  of  Drudno,  Vl, 


POPULAR  MlSCELLA^'^Y. 


Thff  inrenHon  wm  rmdr- 

I  il  value,  "hut  ilieltlon  wil« 

TIi«»  yiMiW  lm*r.  Robert  Datidson, 

fjlbenlMa.  Scoilsnd,  beno  viperimcntii  la 

r  Caeii|}plaiit  ihc8t«am  railwKj  locomotive 

^Uie  elvctJ-t*;  loi'ouiuiire.     He  ctoifttructcd  a 

■rerfol  electric  motor  whlcb  wu  run  sue- 

vfiiUf  oa  MTcral  milwBjt  in  Bcutluid,  at- 

Dg  a  KiHwd  (if  four  milM  ui  hour.     In 

KnrnuT   cxfii1til«I    im   clpotric 

itbfch  ilrew   ■  rmix^  cur  Cfmtainiti^ 

In  1851   Dr.  C.  G.  P«b««,  of 

•.,  run^truL't«<1  ftn  electric  enpne 

f  (xm<i(l«rable  power,  wbicli  Jrew  a  C4r  on 

Bklthoore   uid    Ohia  RallmoH,  bctwcco 

[•bingun  iDt]  Bluiletuburg,  with  n  biffh- 

\  i>p««d  •ttaiued  of  tuDCtecD  miles  no  bour. 

I  the  same  year  Tbomas  Ilall,  of  Boaloo, 

Re   m  ele>etrle   locomotive   bi   wbich   the 

nt   «M    coii'luctL-fl    fnim   a   »tatiuDiu7 

>  thn>u|;b  Uie  rails  and  tbp  vfaecl«  to 

raouor.    Dr.  Joaeph  R.  Fmncy,  of  Pitt*- 

%,  aliout  IhiA  time  deviwd  it  irolli-}-  uppii- 

lo   1 R70  Vewni.  Sitrntcns  and  Halttke 

dbited   tboir  electric  rallwAjr  at   Derlhi. 

ear  oarried  about  meutj  [uw«eu(;erB  at 

Ql  df^t  mllej  KO  boiir.     In   tSSu  Mr. 

1  worked  nn  eip^Timentnl  mnd  at  Menio 

k,  >r.  J.     The  first  eomnterciaJ  electric 

|pay  wa*  conitnieted  at  Lichterfcld,  Gcr- 

d;,  In  1881.     It  b  operated  hj  tho  third 

l^prtem.     HIqcc  tbca  tbc  dcvrlupment  uf 

I  i>}«CCrfe  milWHjr  ba«  twcn  rapid. 

iB  IldlAl  Glrl*li  life.— Prayed  nrer  at 

Dr.  Hhufetdt  sayfl,  the  pueblo  prl  of 

d  (Mi)Tp>i)>)  mnt<t  have  herdelicate  bab; 

wtll  nibbed  wttb  Hne  wood  aRbes,  or 

Iwr  boned  migbt  become  locee  aa  sbr 

\  older.     Very  fooo  sbe  U  imppe^t  in 

able  cradle  and  toted  about  upon  her 

i  back,  but  while  in  the  bwise  must, 

ne  apparatus,  be  cither  atood  np 

Kthe  wall  or  evim  bung  up,  where  for 

\ha\a  or  OMire  lo^ber,  in  either  situatJaii, 

}  mf\*  amoMAieat  cotuistd  io  peering  about 

I  "Uvfsxroou  "     Aa  »oon  «*  fibe  la  able 

I  walk  <«hff  ir  pemdlted  to  toddle  about 

iib«r»,  anit  to  aaccnd  and  ilewead  the 

Udder  \^Uv^  the  Mcood  wiminer  hnt 

1  oTer  her  bead.    Bbe  baa  no  end  of 

Md  plajthtop  to    amoM    ber.     Till 

1  MVM  jwan  <AA  "htt  daja  are  spent 

tlf  In  roopbg  uid  playlc^;  wiifa  the  no- 


tnemua  children  in  the  puebto,  Innoeent  of 
all  cloahln[^  luid  po*«e«eiog  a  whobwune 
drend  of  water  for  anj  ntbcr  purpow  tlmn  to 
drink,  i>bo  Is  Ht  tliln  age  a^  wild  &a  a  moun- 
tain sbeep,  nnd  can  with  almoert  equal  eelerit; 
noi  np  nnd  down  the  ^tecp,  rock^  crafts  that 
•o  abrnpIlT  9lope  down  from  the  pueblo  on 
all  aides  save  one."  After  ber  tenth  year 
»be  Dfwiunes  the  costume  of  her  elder  fiRtoi-a 
and  her  girl  eompanimui,  nnd  id  itu»tructed 
in  thu  duties  that  pertain  iii  the  kitrhpn,  and 
in  pottery  and  Imeket-work ;  and  as  she 
grown  utronger,  in  carding  and  djeing  wool 
and  weaving  blankeu.  mautleM,  petticoat*), 
pirtem,  nnd  Mi.ihefl  of  cotton  or  wooL  At 
or  0  little  before  fifteen  fibe  is  coofidered 
nubile.  "She  c<m  hake,  sow,  dyo,  card, 
weare,  and  epin ;  her  niiublo  fingetB  faahloo 
the  pliutlie  clays  into  every  ihapc  nce<Ied  for 
uxc  ur  Drnament ;  the  tender  frhuota  nf  tbtt 
tQIdw  or  tho  pliable  roou  of  the  groisea  rs- 
spond  to  her  fairy  touch  an<I  round  tbem- 
sclrot  into  beautiful  banket?,  rind  wiOi  c<»l- 
oring  and  repeating  the  sacivd  cmbloms  uF 
the  boltcrfly,  deer,  or  thundcr-liird.  In  the 
number  of  titona,  mgoutit,  and  bnithi*  which 
Bbe  knows  bow  to  compound  of  the  flMb  of 
the  kid  or  aheep,  and  tnioh  Te^rrtahlcf*  ns  the 
onion,  bean,  and  the  aromatic  chile,  or  in  the 
cndleas  diversity  of  hominy  mu.«h,  popcorn, 
and  pikl  bread,  sfae  will  hold  her  own  with 
tho  moat  ingenious  American  liouMwlfe." 

Tbe  Gsktno  Wftisui^s  Kiiire*~Tbe  u/v, 

or  wiimonV  knife  of  tlie  R-kitim,  lu  dciicribed 
in  Mr.  Otiii  T,  Mnwins's  paper  on  the  iubject, 
finds  ila  nioilern  repreeentatire  in  the  sad- 
dler's and  fhocmaker'a  knhrea,  the  tailor's 
sbeora,  the  butcher's  and  fishmonger's 
knives,  and  the  kitdicn  chopping  knife. 
Tbc  last  prcscntd  a  curivua  surviral  of  form 
with  change  of  function.  There  are  a  great 
many  examples  of  the  vlu  in  the  National 
MuHCitm,  and  there  arc  thauBonds  of  pieorai 
of  sluts,  abelt,  quartzite,  and  other  stone 
which  eoTTe«pond  exactly  with  the  blades 
of  the  K»kinio  woman' 1)  knife.  They  have 
been  ga^ercd  in  countlcM  numbers  from  the 
placee  wbero  rrites  trv  found ;  for  erery 
woman  and  every  pri  among  the  Am^irican 
aborigioep  bad  one  or  more  of  tbew  iodia- 
pauwblo  implements.  While  some  of  the 
number  are  of  a  verr  primitive  character, 
the  via  OS  U  DOW  exists  li  a  complex  affair, 
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eocuuitiiig  of  a  blade  uid  i  lumdle,  or  grip, 
with  OT  without  some  foim  of  Itubing.  Tbo 
lllmde  b  eillier  a.  tbin  piece  of  slaw  grountl 
lo  an  edge,  a  Ut  of  cbcrty  or  flint}-  rock 
cliippod  tu  im  «U^  «  Krap  nf  clccl  or  iroo 
fmm  wreckii  of  wb&ling  \'(»»it>l«,  or  good 
tiladesi  Rind»  luid  0old  to  E8kuno«  by  inu]«n 
who  Tuit  their  counuy.  The  handle  of 
Uiis  comnion  implcmeot  Tarieff  greatly  in 
material,  fortn,  and  BnUh.  In  fomi  alom 
the  ■po(!iiDens  froai  eocb  trpitiU  ar«a  are 
aniqiio.  Uiuiy  of  the  blade*  aro  lighUy  fit- 
ted into  a  socket  or  pYtorc  of  the  handle. 
Tbo  woffltto'B  kuife  b  found  throii|:buut  the 
Eskimo  region,  from  t.al>radnr  to  Kuiliitk,  of 
iBititMiala  ill  (be  bandlfei  and  tlie  bliules  de- 
pendent moiit  largely  on  what  an*  fumiAhod 
by  the  locality.  Some  of  the  flpedmens  in 
the  Nattoaal  Viueum  ore  »»  coarse  *»  sst- 
ogery  could  make  them;  others  arc  rery 
baaiitifol.  The  mme  locality  fumi^hca  both 
and  luters't'ttiiiK  kindd ;  but  some  artae  fur- 
Hbb  uoly  oourM  work,  wbilv  otben  vupply 
the  moat  beautiful.  Tlte  problem  is  a  ootn- 
plcx  line,  and  while  iatlaai(.-e  boa  crept  In  lo 
ewbamiita  the  question. 

Dirt  imA  Chvlert.— "  Boil  your  ice,"  the 
pllhy  ooudmI  gtrcD  by  Or.  Daromberg  to  the 
people  of  Pftri«,  in  tIcw  of  the  danger  of 
flholerA,  b  tnade  a  text  by  The  Lancet  for  an 
e-xbortiiUaa  to  clean!  iiiMi).  The  paying  re- 
fers to  the  ascuruincd  fncl  that  the  uhglera 
1  la  Doi  destroyed  by  freezing,  and  tbore 
ay  therefore  be  danger  in  ice,  but  there 
are  leiMiia  In  it  of  much  vider  epplicntioD. 
We  haro  mode  great  ojdvouoes  In  Bonituy 
pTOctJoe,  or  cleaaltbew,  which  hi  the  Hnie 
thing,  but  ore  (till  guilty  of  a  gmt  many 
faults ;  u  The  Lancet  mta,  egieokiog  of  Eng- 
,  but  with  apt  applii-nbillty  to  uur  oen 

ntf7 :  "There  are  ffpot^  in  abundance  that 
aeem  almost  to  be  waiting  their  opportunity 
tu  itapreee  tnore  emphatically  the  Iwtauo  thut 
rjiidcniic  cbulein  and  &Uh  pi  hinO  lu  hand, 
Tlure  i»  thu  barbarous  anil  rvTolting  tuldden- 
■toad  »y»lein  of  our  uortbeni  couriUw,  pol- 
luting air  and  eotl  by  its  emanatloDa  and 
ftoakage;  thin*  aro  ilndtar  ■yttcsu  in  the 
emith  and  elsewhere  under  which  It  Iim  be- 
eomo  a  einnlom  to  dig  two  hulw  In  pT«rT 
BNio'e  f^nlcu  and  then  to  po>i 
Into  nflc  nbleb  i»  coIImI  a  ct* 
drinkln^Vroter  l«  dntwu  fnrnt  the  nihcr  oo« 


wUofa  goes  bj  the  ihdu  of  a  vrll 
■re  hooMi  by  the  tbooMiid   in  vlik-h  the 
drinkiog-watcr  M  drawn  fntra  n  ('iAl«m  «hkh 
ahn  Mr<rea  ■  watvr-cloeet,  nod  which  b  alatt_ 
placed   in   direct    enannnnirattiai    with 
hauae^rain  by  roeoiu  of  it«  aveHlo*  ; 
and  there  are  boawe  in  orery  town  by  t 
score;  and  em   by  the  hundred,  hi  vfa 
there  b  00  eocb  proi>er  dboonitectioa 
houoe-droJn  sad  woate-pipci  rrom  the  pub 
sewer  a»  to  free  tbeni  from  ri»k  of  the  I 
grcM  of  that  aewer  olr  from  |iiibCe  Mirwilh' 
which  may  at  any  m<injCDi  )>^  a  raewRt  flf 
conreyiog  the  oaola^um  ' 
era.  ,  .  .  Tliere  arc  oonuix. 
er«tely  ebct  opP"»^*^*'  ^^  sonitarj  n(Wn 
becauM    ihoy  prefer  a  rbk  which   acHBa 
•cimi<wbat  remote  to  a  certainly  of  uureoMd 
ratod ;  there  are  public  bodlc*  who  bare  b- 
dlvldoal  inhabitants  to  perfonn  voeb  at 
cltaaliucM  and  ecamglng  which  tbuy 
anarc  they  can  not  profm-ly  rorry  \»x% ; 
there  ore  houeeholders  who  live  on  year  i 
year  m  dvelliogi  Into  which    they 
Mwer  air  eon  Bioka  lu  way  by  one  ehaffli*! 
or   another — indeed,   fach    pwple 
everywhere  Coond  in  abundoacoL** 

Cwieu  LlKhtBlBg  PbeDDnfoa. 
Mil  Blory  \»  cited  in  (Jluuiitteru'a  Joaraa} 
epccuDOi  of  (he  kind  nf  li|;1itjnne  callod  th« 
Orvball,  which  came  down  a  tallur^a  chlmaey 
m  ['ari<<,  showing  Ittelf  the  mIac  of  a  ehil^ 
hea<I,  and  runvtd  ftlo«l>  aliotil  ilio  mom,  at  a 
Bnintl  height  almre  the  floor,  looking,  ae  the 
IsDor  il«»cril>ed  ii,  "  like  a  good^Ued  kibai 
rolled  ap  into  n  ball  and  tMrving  vliftmil 
•howfog  \{A  paw«."  It  wa«  bright  cad  abift- 
bg,  yet  did  not  teem  to  give  oot  any  bett 
After  making  eereml  excur«ii*u«  In  dUTMiAt 
directimu,  it  ro««  fnrUraJly  to  thv  beigkt  of 
a  man'3  beatl,  stoered  toward  a  hole  faa  the 
chiranoy  obutc  the  manld-plc4:f%  and  xaaAa 
tU  way  into  thu  flue.  Curtly  oflovwaH 
there  wail  a  it<»lnit  rxplofiun,  whlob  dr 
«troro<l  tlie  u[i|Kr  jmuI  uf  Ihe  ehbaney 
tlirew  the  fngmcaia  ««  ie  the  nwfa  at  % 

ail)obiing   buildin|pk      Thi*    -' — •  - 

lighUiing  print*  b  one  cf 
kniiwri,  bol  whli !     '■ 
Poi'r  muntj'inii   i 


I 


Df  I  binl,  and  ouo  of  a  cow ;  fuur 
f  ItrKe  of  drcte*  or  of  ImprcMiotw 
I  eurEed  aboal  the  pereon ;  two  of 
haowhow ;  ooe  of  a  dii!I  ;  one  of  t  mctnl 
CMob ;  one  of  a  number  or  ouincral ;  one  of 
tlw  wonU  of  a  Mntcace ;  one  of  the  hack  of 
in  arm-obtlr.  Hanj  utfaer  iostaLnoea  of  siml- 
kr  nDfmMUona  am  reoortkd. 

WflMSU  tt  kAnnting  ijgt* — Dr.  J.  F. 

kU/>rn«*  Aiista^,  tn  ht^  ShAititck  Lpctur«  on 
^qt  JNasMW,  cauAdam  tome 

^'ttw  bereue  of  tbo  tflMases 

ofD>--<'    '  -rincin^  age.    The  first  16  the 

of  an  admaclng  but  Ktill 

rtoei  cifilixatioB,     We  hare  arrived  at 

■a&Uyinx  t\w   law  uf   nuliuul   Mdcctton  in 

yocih  br  ibu  car»  wo  trtko  of  our  wcaklingf, 

bnl  have  twt  T«t  reached  that  high  moml 

Qoodltion  and  jmive-r  ut  nvlf-restntint  which 

nv  aanlcd  to  onalile  ua  to  cmny  oat  the  con- 

IM*  to  Ibt  end,  and  thwe  weaklings  conse- 

^^taufBtlj   guccamh    rarfy   in    the    downwsrd 

^Ke«m»^^.A  mecontl   cati^e   is    found   in  th« 

^^HBj^Kllh  of  cities,  the  influmoe  of  the 

^^^^^^^BlAeti  ie  Ut  dcgenerutioQ.     A  third 

appnan  In  tha  laflBciiM  of  the  war, 

look  away  oar  mottt  rlgoroua  tneiL 

CMiMi  acttn^  moce  dir«rtly  are-,  Lhe 

bant  prrTalLii<,f  of  digeslire  dtaturbant'es, 

I  in  part  to  an  improper  dirt  nod  Id  part 

V  waknow  of  digetitinn  causes)  by  IacIc  of 

Dd  nvutal  alnun  ;  a  lack  of  pma- 

Tigor  due  to  tnsafllnrat  vicrcise :  the 

and  aniiotj  which   pcrvude  all 

flMupatfoDf'  u  ibe  present  dav ;  nod — most 

poaant  aiid  d««tructirp — the  intcmpentto  use 

of  atoofauGc  asimolattta. 

Tk*  PrapUi  of  MaslioDilJiBd.— A  paper 
nbig   Iho    ootuitr;   in    i3oiitb    Africa 
fwltldi    haa   aamehow  or   anothor  got  the 
"  wiia  read  in  the  Brit- 
Theodore  Bf-nt     The 
ara  an  opproiiiK>d  and  iinpOTer> 
I  wbo,  nddad  upon  from  both  iddea 
,  lak«  refuge  in  the  mouataias.    They 
iljr  A  race  which  has  tteen  better 
alnlng  Ixacca  of  a  higher  etvilbatloa 
4r  tkiH  111  tia»ltiuf(  tnm,  their  omamcot*, 
tnuak'fll  iannuDanca,  and  many  other 
''kfaulrvd  poblL    Though  of  difTerenl  tribes, 

£tnlLafaltAiiU  all  call  tlMtnselvw  bjr  one 
tiBni«,  llakaUlif»    Thu  ■»  philolagicalW 


the  sauie  as  Uocaran^  which  n  Fortuguan 
writer  uf  thL*  aixteenth  cfntiirr  called  th« 
people  of  the  country  i  and  in  the  accounts, 
jlivcn  at  that  time,  of  the  ninnnens  and  eus- 
iQtoa  of  the  tnbos  we  recognize  certain  sali- 
ent feature!)  which  connect  them  with  the 
preseul  race.  They  describe  to  ui  the  tribal 
witch-ductor,  the  anoeslor- worship  which  U 
ctHl  carried  on,  their  metfaods  of  calcbtng 
game,  the  filing  of  their  teeth,  and  numerous 
other  custonn  indubitably  connecting  them 
with  the  present  nic«.  Henoe  it  ia  very  clear 
to  UK  that  the  iviuDtry  now  colled  Bfaaboii«> 
land  h4«  been  inhabited  for  at  least  a  tbou- 
wmd  years  by  the  ancestors  of  the  present 
harbaTQua  raeo— a  race  of  men  who  at  one 
time  became  powerful  and  almost  civilixed, 
owing  to  their  intcrcourflG  doubtless  with  for. 
eign  traders,  but  who  during  the  later  ccntu* 
rie^  have  fullcn  away  into  barbariAm.  Among 
the  iniiU)  cuonecting  them  with  extertiaJ  races 
and  pointing  to  Semitic  influences,  are:  the 
a*5»miptinn  of  a  d\Tiastif  or  tribal  name  with 
the  diwM  of  htA  old  name,  by  each  chief,  of 
whatever  degree,  on  bis  Inberitlng  his  t'hief- 
dom.  Such  oanMS  arc  used  just  as  the  name 
Phanoh  was  used  tn  aadenl  Egypt  and  coO' 
ttnue  for  centuries.  Each  of  tbo  Makalangn 
tribes  baa  iu  totem.  In  MTopo's  country  it 
is  tho  lion  into  which  the  spirits  of  tbeir  an- 
cestors are  supposett  to  go,  and  this  anitnat 
in  believed  to  fight  for  them  in  battle.  Tn 
tho  lion  they  sacrifice  annually,  and  the  cbieF 
priest  of  the  tribe  is  called  the  lion  priest, 
the  Hondoro.  Other  tribes  faave  tlie  croco- 
dile, tho  leopard,  and  so  forth.  Totems  of 
similar  nature  are  found,  as  I'rof.  (Jlorer 
deffloni>irato8,  among  the  tribes  of  southern 
Arabia  in  remote  antiquity.  In  religion  the 
present  Inhabitants  of  Slosbonalnnd  are  dis- 
tinctly monolheiBts.  Thcj-  belicTe  in  one  god 
whom  they  term  J/wa/i,  a  gront  and  myitcri- 
ous  pcnonage  unapproachable  by  mortals; 
BO  Ihey  have  eJetted  aj»  their  interccasors  Mb- 
tinuM,  or  spirits  of  their  onccstom,  to  whom 
they  sacrifice  annually,  and  offer  prnyers  for 
their  w(>U  being.  The  est^tcncfl  among  Iha 
Uakalangas  of  a  day  of  rest  during  the  plow* 
ing  season  ix  very  curious.  They  coll  it  **  Mo- 
ali'a"  or  "God's  day."  In  VangweodTs 
country  the  chief  ordahu;  it  and  orders  that 
his  tribe  abiitain  from  work  on  every  sixth 
day  dunng  the  periods  of  induotry.  This  day 
IB  invariably  employed  by  the  men  iu  drink- 
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ing  beer  and  Ijlug  about  Idle  on  the  rockiu 
The  KdoUcn  pillim^  ore  die  aaiue  an  the  Au- 
cleiil  Egyptian  |u11owa  TIio  favoriu  f^ne 
of  tba  cotmtrjr,  called  nu/u^,  it  cIomI;  nkio 
to  ft  game  played  in  Inilia-  Tlie  cntuiuoa 
drink,  a.  m'lIWt  beer,  itt  called  thora,  as  Id 
Abj^Ninia,  uid  is  tlif  ftunic  as  an  Biudeot 
ERyptian  and  Afflfttio  drink.  The  (KVCftUed 
Uulioua  pifttio,  cotuuting  of  over  tweul; 
iron  uot«5  Sxed  to  a  lode  on  a  s'juuni  piooe 
of  iruod  aad  played  ou  a  cakbasb  to  bring 
out  tlio  90unti,  biu  iu  parallel  to-day  in  Nu- 
bill  iu)<)  Luwcr  EgypL  The  Makalungaii  an 
decidrdly  a  iniuiL-al  ntcp,  mud  aa^ly  pick  up 
tuuM  to  pUy  ou  thU  uii>tnuneiit.  Cthtt 
diief  Iut4  hut  private  miLoirian,  who  phtys  at 
all  lliepiiblmentertatnniciits  and  danont.  As 
to  type  of  cotinteuuK.'e,  the  Makalanga  b  far 
the  most  refiued  of  any  of  ihti  Kalllr  races 
Kr.  Bent  has  seen. 

Tb«  Fint  Tnuallaillc  Steaafr.  — A 

pubUcalioQ  of  cuiioa*  intcroit  i.i  that  of  thii 
Log  of  ibu  SaviULDub,  the  Unit  Btcoutship  that 
troMcd  the  occftn,  which  J.  Elfrctli  WatkinH 
hoA  ixiutribuled  to  the  rV{Mirt  (if  the  Fnilud 
BtAtcv  National  Huiteum.  The  Karaniuih 
wo^  l>uiU  for  a  mitioR  vouet,  but  attmcicd 
Ute  altctitiou,  while  upon  ibo  stooks,  of  Cap- 
tain liotftt  Rugcre,  who  hod  bcon  aoaoclsted 
with  Fulton  and  Ktcreu  In  commanding 
aev«ral  of  the  uarly  ntcamboate.  At  hia  lu- 
•laooe  ii  woa  fitted  up  with  voglnoa  by  ■ 
buainev  firui  b  Bavaunah,  who  wUhod  to 
give  that  dly  the  ctvdit  of  stalling  the  flmt 
tratuMtlnntio  ptv^uahip  line.  Uer  tint  voy- 
age wna  mud?  from  Now  York  to  Haranoali, 
and  on  the  lecnod  day  occurs  the  entry : 
"  Got  et«ain  up  and  it  camv  on  lo  blow  fnivh  ; 
we  took  the  wbMli  In  on  deck  in  thirty  tnhi- 
utva."  Tbiii  takhig  in  ths  wbecU  duriag  a 
auimi  through  fear  of  faaving  tbein  wuhcd 
away  or  damagfr<l  is  not  mentluDttd  Id  oou- 
uectioii  with  any  other  tmmL  The  ahlp 
KacbotI  ^rantiab  Iu  eight  daj?  and  f.flrea 
lioun  (rxitu  f^ily  fliNtk.  After  a  voyage  to 
(Jbarle«lun  and  return,  the  veaari  was  viaiti'd 
by  Presidenl  Munrvo,  who  wai  pcatly  pleasvd 
with  it,  and  wiilml  It  to  go  to  Wa-thliigtoo 
afKr  it*  Atlantic  voyagt«,  lo  \m  t<ia[nino<l 
and  pcwaihly  purc)ia»«d  for  tho  Govoraoarat 
aerricet.  Tho  voyage  to  Lli-erjioo)  hegnn  !fay 
SI,  1811>.  On  the  24lh,  at  6  x.  v^  tlin  So. 
tuutb  **  KM  andcr  «ay  v(  tjhv*  ttghtf  ami 


put  to  Ota  with  itcatn  and  >uli>>.  Ai  I 
left  th«  pilot  At  8  i..  H,  took  nff  tU«  win 
in  Ivrvoty  tninHtt*^.*'  This  wvi  to  Inrurc  tba' 
whoelit  RcKing  ftafcly  to  Uvn^paol.  The  Sa- 
vannah rnaclutd  Livci-piuil,  'i;>  \he 
Mer#ey.  iu  twGDty-nJQi»  d-  i>i"ir» 
tvxa  SaTaunali,  baring  n;i  ■•  ■-■  idf.\T^ 
under  iteam.  Marwadc'e  \.'.\-  i  n  ' '.jnine/:. 
cial  Report  d«dcrll>rd  bor  atcaiuhiK,  **wlid 
out  tho  auutancc  of  a  «tuglu  ibett,"  aa  I 
la  a  dtyle  "  which  dbphiyed  the  power  < 
bdvanuge  of  the  ^pliuotkiu  ot 
roMobi  uf  the  largwt  atxr,"  Vnwdji  wfa 
Haw  her  steamfaig  oa  the  paioage  tuuk  1 
be  oQ  fire.  The  Savannah  viaiiad  8ti 
Fl  Fi-tcntbuf  g,  and  Cifiiettliagvn ;  and 
turning;  home,  rBurhp<i  Suvaanab  on  Novn 
bor  30th,  the  foilJi'lh  day  after  leaving  Am- 
dalf,  Xorway,  not  using  uteiuii  till  ahv  gia  ka- 
slde  uf  the  bar.  91te  Ti5itvd  WashUigtiHi  In 
Decembiir.  Her  owtwr^  became  tnBbanrnaad 
in  eoQKqnenre  of  the  great  flrw  in  Sanuiliall 
In  1820,  and  were  obliged  to  eell  bur.  A« 
wad  Btrippei]  of  bur  niMrbluery,  and  ^e^Bil 
oa  a  aailiiig  pocket  till  14'JU,  wh«n  abe  nm 
luhort  iin  Long  Ulond  and  went  la  plecco. 

The  Tw«  Srboolo  of  ISyrlielflv|r— At  the 

AMXmd  Median  uf  lh*i  Intumatiimal  CoagiaM 
of  ExperimenlAl  riiTBioloKy,  b<Jd  In  Loaifcn 
hi  August,  tJie  preoidtgit,  Prot  U.  ^Id^wick, 
spoke  of  the  Bubsldnoce  o/  the  anUfoniiB 
thai  preralled  a  few  yeai*  a^  beiwvai  one- 
aided  ealrcmo  views  on  tJw  neondoi^cnl  aUk 
and  tbc  pAycbnli^oal  ude  rcf^ficcltvely.  On 
tlie  one  lioud,  tliv  cnide  ni  .- 
tiriam  which  pualiwl  caQi< 
all  raaillte  of  inlrodpcctJTit  obaorvauon  had 
now  inufttly  given  way  befo<«  th*  {gmMttX 
rwougnHloa  tliat  pitychlcal  pruoceeea  an  oU 
jectii  of  rapenenctt,  altogether  dbthiea 
the  nert'oua  proooset  which  InvarUhly 
ootnpaoy  them;  and,  ihuu^  we  miebi 
gord  tboin  aa  "  two  iacea  o<  the  aoine 
theytnuat  admit  that  ifa«y  wora  "tnoi^hlr' 
of  weing,  or  I'svn  iiiio^olag,^  bow  |h«  %— 
wri'T  tMiinrvted;  and  llut,  in  onlar  tii  !»•" 
wliut  could  Iw  known  of  the  doubto  KA 
they  utUKt  glTu  xyatomatlc  and  I'aniful  aitaa 
tlcm  lo  liuth  Ita  ittlw.  Oti  i'^ 
tho  attempt  of  •^tti*  atu'i 
mark  nff  a  diqiartneut  ■' ■ 
clevatad  abnva  the  aor  .  ta^  an 

iMnM   by  iMrrwii  '"■*'np'.   naa  mot, 
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ht,  genenlty  abandoned,  ercn  by  the 
^pefthttio^ii  who  were  mo»t  etroogly  op- 
posed to  tnatciiidj^ni ;  tbcy  foantl,  05  Shftkc- 
i^GVe't  TroUoa  HJd,  that  "  wo  cso  not  %lit 
vpoo  tbu  wgoment" 

laseels  liiJirloBB  (0  Fralt. — tahin  paper 
tcmd  ai  tbc  I«te  meeliiig  of  the  Americaa 
FoiDoIogical  SocMty  on  Recfnt  Advaooes  ui 
dealing  with  IiuecU  aff^cUu^  Fraits,  Prol 
C.  V.  Riley  discTidses  the  methods  of  onm- 
bating  the  plum  curculio,  oodltng  moth,  red 
acale,  Suted  ecale,  and  other  injurloiM  io- 
•ects,  giving  the  resnlU  of  reoeot  experiments 
dD  tbou  iDsects.  Ho  quNUoDS  wlietber 
more  iajory  it  done  UKlay  to  oar  fruits  than 
«ru  done  flfty  or  one  hundred  years  »ffh  In 
fact,  it  i»  paleni  that  with  tbc  adrances  mode 
of  late  years  in  our  methods  of  wurfarti 
agafaift  these  fruit  \teAls  les«  lujury  relatively 
to  dODAt  twt,  ax  the  ittvsx  of  fruit  culture  in^ 
craaww.  so  do«»  the  aggregalo  uf  injury  and 
ibo  tbe  number  of  ipeciea  that  w«  have  to 
eoDtcnd  with.  Be  warned  pomologiBts  to  be 
on  their  guard  a^ainitt  two  [(jrcif^  inwctB 
likely  soon  to  nppear  In  this  countrr — the 
peaofa  ceratitii,  a  «iihtn>pioal  insect  r»cm- 
bUng  tbe  apple  waggut,  which  ia  extrciuvly 
dcstnicUTO  to  tbc  peach  crop  of  Bemiudk 
and  likely  to  \>e  truublc-iuiuc  if  it  ouec  bo- 
OQiBM  established  In  Florida  and  Georgia; 
and  the  Japanesic  peach  fruit-worm,  wliicb  U 
allied  to  our  codling  motli,  and  in  fuimo  sea- 
KKu  damages  nintrty  per  c«nt  of  tlio  peach 
crop  of  Japan.  Be  suggmted  tiiut  pravision 
be  made  for  tbe  inspection,  at  ports  of  entry, 
offrnitsand  plants  received  from  any  port 
of  the  world  from  which  we  know  danger 
ihreetiBa. 

Utfts  ef  the  Water  Lnj^Prol  Uiall 
read  a  paper  m  the  Brituh  Aasociation  on  the 
leoTea  of  the  giant  water  Illy  (Victoria  re- 
gia).  He  eihlbitcd  a  photograph  of  a  leaf 
with  a  child  standing  ou  It  to  Illuiitrnte  its 
flotttlre  power.  The  leaf  differed  from  tbnt 
of  Uie  foglbb  water  lilies  in  that  the  sluLk 
vaa  al&xed  almost  tr>  the  center  of  it,  while 
the  deep  cUt  at  the  hue  of  the  leaf  was  re- 
dueed  to  a  mere  notch,  and  in  the  pnxence 
_fif  %  raised  rbn.  This  latter  feature  was 
ably  not  useful  for  prevcutlug  wuvoii 
dng  QTQT  the  leaf,  as  bad  been  supposed, 
\haX  for  pr«venUng  one  leaf  (roio  eliding  otct 


onolber.  This  was  prored  by  the  fact  that 
If  a  leaf  was  allowed  to  grow  apart  from  oth- 
ers the  rim  beat  down  and  the  whole  leaf  lay 
fiat  upon  tbe  water.  Any  eolid  object  touch- 
ing the  young  growing  leaf  would  coum  the 
rim  to  be  retained  all  round.  It  had  been 
aho«'u,  furtbenuore,  that  when  one  leaf  sDd 
over  another,  the  portion  which  was  covered 
dogencraled  oud  lo^t  its  power  uf  re)>elllng 
water.  The  notch  at  the  base  of  tbe  leaf  won 
formerly  aupposod,  by  Prof.  MinU  htnurlf,lo 
be  of  oervice  in  gettiug  rid  of  watei-  from  tbe 
surface,  but  further  experimCDls  had  con- 
vinced htm  that  this  naa  an  error.  He  be- 
lieved iTiat  submergintcrc,  tlie  mcunit  by  which 
he  had  ppevlou&ly  tested  them,  waa  out  likely 
to  occur  in  nature,  so  he  rceortcd  to  tlie  oso 
of  a  garden  syringe  In  i^rdor  to  Imitate  the 
effect  of  rain  rn  titling  tlw  Icores.  He  then 
found  that  after  Hfteeu  minutes'  watering  the 
leaf  was  no  fuller  than  ticfore  and  tliat  no 
water  hod  run  out  through  the  notch.  On 
holding  the  leaf  up  to  the  light  it  was  found 
to  l>c  ttfi  full  of  pores  as  a  sieve.  Tbe  spines 
with  which  the  leaf  was  covered  were  proba- 
bly a  pralectioa  against  the  attacks  of  tlie 
apple  snail  {ainpvJlaria\cnf.  of  tbe  chief  eni^ 
miee  of  the  plant.    When  the  young  leovee 

were  unrolling  the  npines  were  so  close  that 
no  animal  could  possibly  get  between  them  to 
eat  the  leaf,  and  in  tbe  full-grown  upeclmeos 
It  was  only  the  margins  of  the  run  which  wore 
accessible. 

The  Fntare  ef  Water  Powers.— In  his 
address  before  the  EMn-tion  of  Mechanical 
Bcienoe  of  the  British  Association,  Mr.  H. 
Cawtbome  Uuwin  Mid  that  in  1  ((?8  Ur. 
Boston  exprcKed  the  opinion  that  the  quce* 
tion  of  water  power  was  one  deserving  more 
consideration  than  it  bad  lately  received,  and 
ho  pointed  to  the  variation  of  volume  of  How 
of  streams  as  tbe  principal  objection  to  thctr 
larger  utilisation.  Kince  that  time  the  prog- 
rescs  made  in  (Systems  of  transporting  and  dis- 
tributing power  bos  given  quita  a  new  im- 
portance to  the  question  of  the  utiiizution  of 
water  power.  There  fccms  to  be  a  proba- 
bility that  In  many  localities  water  power  will, 
bdforc  loll];,  be  used  <m  a  quite  unprecedented 
ecale,  and  under  conditions  involving  ko  great 
convenience  and  economy  tliat  it  may  incite 
a  quite  setksible  movement  of  tbe  monufao- 
turera  toward  districts  where  water  power  is 
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arailalile.  When  textile  nmnafacture*  be* 
g&B  to  pUB  from  th«  condition  of  purely  do- 
mesUo  iodBBErics  to  tbst  of  a  factory  Bystem, 
the  priaclpal  milU)  vcrc  f^rectcd  Dcsr  rircr 
falls,  01)  niber  power  thsD  irster  power  bar- 
Ing  bMO  fournl  pi-A^rtitskny  oMifnL  "About 
1790,"  Mr»  Hr.  Eeiuedv,  "  Mr.  Watt's  ."team 
engine  begao  to  be  undeivtood,  and  vater- 
fillR  beoame  of  leu  ralue.  Inelcad  of  eairj- 
bg  the  work-peopte  to  tbo  power,  it  was  fonnd 
pri)f«ral)l«  to  place  the  power  amot^  tha  peo- 
ple" Tlie  whole  tendencT  of  the  conditioiu 
created  by  the  use  of  «t«am  power  has  beea 
to  ooooentnte  the  Industrial  population  In 
Urgeoanniinittni,  and  to  restrict  maoufactur- 
tug  operatioiia  lo  largo  ftunoriee.  Eoonoiay 
in  tlic  production  of  power,  eooitoiay  in  auper- 
tiiU<iideucc,  the  coDvenlaom  of  the  lubdivia- 
iua  of  labor,  nod  the  uoatlineu  of  tbc  na- 
aUoMi  employed,  all  faTored  the  growth  of 
large  ftu^toriee.  The  whole  eocial  eonditlona 
of  niantifnctaridg  oeolera  hire  Iteen  pro- 
foundly tnflDonD(^d  by  tboee  two  conditioos — 
that  coal  for  raislQ{  eteam  can  be  ea^ly 
brongbt  lo  aoy  place  whom  it  H  wanted,  and 
rtuitetcam  power  b  more  cheaply  produced 
on  a  larre  ecaIc  than  on  a  small  ncale.  It 
tookn  mthor,  jui^t  now^  an  if  faciliU<v<  for  dij^ 
trihalinp  power  will  In  flouic  ci;l«at  rererTC 
ihirt  tendency.  Water  power,  where  it  ie 
aTnilnlile,  is  M  much  obv»per  and  more  I'^on- 
ranient  than  steam  power  that  it  hoe  nerer 
beeo  quHe  Taaquiabed  by  flteam  power. 

Btrtilr  TbIUu  — The  committee  of  the 
BHtli^h  -A&s<K-iatloD  oo  electrical  Eisndard* 
hare  propoMid  the  following  reaolutknu,  with 
%  rtew  to  their  »duptiuu  InleruntiaDally :  "(1) 
That  Uio  resistance  of  a  t)[wviOed  coluoin  uf 
■watry  be  adc^te*!  i«  the  practical  unit  of 
reaitianee,  (S)  That  U-4&ai  gtamuiea  (>f 
iDcrcury  in  the  form  of  a  column  of  mcr 
rury  li>e  ft  oeolimetroe  luni;  at  u*  C.  he  the 
•pecified  eolomo.  (3)  Tliat  itiandard*  in 
aercQiy  or  Mild  metal  harlng  the  <>anie  nv 
•istasoa  ai  thif  coimm  be  made  and  drpD»- 
iled  aa  staiidards  of  nsi«Unce  for  indupirini 
fMnpopcs.  (4)  That  meh  otiiridardo  l>c  peri- 
udtcally  iiouipare'l  with  each  other,  end  aUo 
tlmt  Lhcir  tbIiks  bo  redetermined  al  lalur- 
rnU  hi  t(irm«  of  a  fn-nhly  net  up  odaiim  of 
raercvry.'  With  rT^:ard  to  the  <mlt»  nf  cor. 
rent  and  electrotnotire  furctv  it  waa  a||rwl 
Ihu  the  otuubtET  ■001118  ilKwld  b*  adopted 


aa  the  number  of  grammes  of  ellvvr  1 
Ited  per  fecond  front  •  neutral  sohitiaa  >f 
nitrate  of  dl^-vr  br  a  current  of  one  aBpift, 
and  the  value  VAVA  as  the  etoclwiBCtN 
frircc  in  volta  of  a  CUrk  adi.  Prof.  >WB 
Ilclmholtx  expressed  liJ«  f'dl  cuunirtatoe  in 
thcKC  deviiioiia. 

Ptwcr  if  HypB«tlf  aatf  T«rMl 
tloK> — Some  moet  remaritable  hutoaoM^ 
ing  orvduUty,  of  ttio  power  of  bypaoth  M£- 
^ttou  were  rdaied  at  tbe  rec^sit  Inlvn^ 
tional  Oongren  of  Expeiimesial  Payeholnp 
io  Leadou.  A.  oomamdeatioo  frooi  Dr.  tJ» 
bault  told  of  a  caM  of  Mlddal  tnoooaaiik 
cured  by  nig^tlon,  the  effect  of 
hoped  would  tie,  uilh  a  fow  reiie' 
ble.  In  cucb  cases  the  peactltioDar 
on  makiniec  repealed  affinoadans  of 
multtpl>iii(f  the  aiimem.  Prof.  Dalbtwf  bad 
remoreil  |i»in  by  caiuitng  the  patient  W>  ezer- 
ciw  tiis  will,  and  hod  cured  a  woman  pea- 
eessed  with  the  itlea  of  kiUbg  hae  haafaeikd 
and  cliUdren — chanDiog  away  lb*  ■miM 
thought  by  degrees  for  two  hotm,  then  for 
a  day.  and  then  tor  a  wnck.  Dr.  Bramwrll, 
of  Goo]*,  preaeuled  four  of  hte  tr****"**  Ik 
proof  of  hii  claim  tbat  ho  ooaM  oaammA 
pain  away  hy  ilie  mtft«  sjiokea  w(wd,*rtlln«l 
inditcinj;  Ibe  hypuollo  ttn&oo,  De  \tA  VO' 
eently  painlecsly  extnetod  erm  teelh  frea 
tbo  woman  of  the  group  by  morely  order 
log  her  not  10  feel  pam ;  but  tailed  la  iha 
eighth  tooth.  l«eaUB«  she  had  piewiwirfj 
formed  the  conrlctiOD  that  ebe  would  ffd 
pain,  80  that  bef  ttSA-miggmAm  urerbee*  Ue 
suggestion.  The  smm  patient  bad  eaffered 
from  mynpia.  being  able  la  read  only  the 
third  lino  iu  the  ordinary  table  of  teal  lab- 
ten.  On  hi«  «u|,'gi'3tU<in  ab«  bad  baiBeUe 
to  rMd  all  lite  line*;  and  he  conld  |Hrt  bar 
into  the  rorojuc  state  nr  trJiern  hn-  frest  tl 
by  the  word  uf  eoouDend.  Do  bod  been  aMe' 
lo  prodmee  llie  saiue  •atlefaotory  ranlAi  wfdi 
all  Ua  patluotA  by  the  oieiw  onrownd  b  ■ 
waking  BMtv  that  he  bad  pmVmelf  pc«di«i4 
hi  a  tiancr.     The  mi'  'Is  gfrbig  a 

writlru  order  to  a  p  '  ^-cp  tuhiad 
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go  lo  alMp  bj  reatfiiig  the  order  to  do  lo ; 
the  unkn*  wooM  reuin  thdr  power  wbcii  be 
barf  ac4  nMft  ibe  jMitJenU  for  w«i>kH ;  in  fiu't, 
b«  IimI  brvn  n^MsUodl^  calM  upmi  tn  pvo 
tbem  tunr  plooM  of  Twpvr  wbm  tliv  miginal 
CkllflmftB  hAil  worn  out.  A  c«pbiin'ft  wiff,  in 
tlM  1wl>li  of  ukiai;  wa  Tojigvs  Rud  bving 
itck,  wu  now  regularly  rrlievod  by  the  aa> 
,  itMt'i  iQffiestktt. 

CMifil  Bacteria.— It  U  true,  mj?  Dr.  £L 
W.  Coou,  In  t  paper  on  Sotnp  Ufes)  of  Bac- 
Uut  UncterU  are  occisiaiully  iojuriotia 
but  it  U  lyttmlly  true  tbitt  tbcy  arc  of 
'ffireei  bcaeflt  to  ui ;  pwticnUrly  uiwful  are 
Bun*  at  thoD  to  tt)e  fuTn«T.  Thure  are  the 
jBHte,  for  instano^ — not  bacteria,  but  mioro- 
•Mpio  pUats  closely  related  to  tlietn — the 
fenueoUoi;  ageata  by  the  aid  of  Nbtchwo 
bread,  (riae,  and  hocr.  Cider  haTltig 
fennentcd  by  yetut  iuta  an  alixibolJc 
ll^iiM  bird  cider — is  further  changed  in 
tiow  by  tbe  ugescy  of  b»(.-u<ria  into  vinegar. 
Than  baelcrU  grow  cm  the  ourfnce  of  the 
hard  dtfter,  fomting  a  oort  of  Bcum  which  i* 
iha  **  BMtbn- "  of  Tinogar.  In  tbe  eoaiUgQ 
managammt  of  eiloe,  tbo  whole  pTooem  of 
pfombg  pra|ier  aw)  f w««i  Gnillage  is  one 
ef  properly  mana^g  bacteria  growth.  Our- 
lac  ^B  ripening  of  cratiu  and  the  develop- 
of  the  atofflft  that  gives  \\a  flaror  to 
',  bMEtcrU  are  growing  wiiUo  it  "  vritb 
ly  {neoBceivable  rapidity"  to  pro- 
^■Oa  tbe  predoo*  changca.  But,  "  if  tbe 
bsttB^maker  owes  ttvnicthing  to  bat-t«na, 
tfae  ehaeae^naker  oww  ererythtng  to  th^m. 
Tbe  bmurwnakcr  ckb  Dot  f:ei  ibe  proper 
ar»BM  wltbcfut  the  agency  of  bacteria,  but 
tbe  eheeaivinakcr  cbd  not  got  anything.  Dy 
tb«B  unpalatohlfl  freab  cbcesc  i.*  coorcrtcd 
fato  ripened,  ttrong,  pungent,  wcll-flarored 
cfaoaaa  Tbvqualityof  thecbcardcpcndHun 
Ibehiodof  bacteria  that  arrplanicd  in  it,  and 
Ibc  aelectien  of  Ibaaa  bacteria  or  tlie  luethod 
(tf  Islrodadag  Uutio  cmutitiiteA  one  of  Um 
■TtR  of  (jwea^makiiig,  in  which  much  'w  yet 
lobe  teamed;  and  there  ia  another  art  In 
beeping  out  tb#  noxtou.-  Itacienufn,  lyrotox- 
loou,  which  poisous  tbo  chvose.  B4cteHa  are 
'lb*  powerful  agceu  through  which  dead  an. 
[■lal  and  wgeCabtc  uuitt«r  in  removed  by  de- 
aaf .  Baeierfa  abo  have  an  important  ageooy 
ta  plan!  Ufe,  by  pmumtiug  tho  decompMitlon 
«foeai|NUBdefftMn  which  plaiiUi  are  ftitL   Uf 


^tedal  ImportBDce  is  one  particular  kind  of 
organitm  known  u  "  ihc  oitiifybig  orgati< 
ban,"  whit>h  piuduces  nitric  actd.  But  this 
\»  not  the  end  of  the  agency  uf  bacteria  in 
pbuit  life.  They  are  not  only  of  vuloe  in 
Hi>ening  your  firtJiizcn  and  in  kt^eping  up 
(bis  cou&tanl  growth  of  Kiiture-,  but  we  have 
learned  .  ,  .  that  at  the  very  foundation  the 
growth  of  plants  ia  abKilntely  dependent 
upon  thcM  organianu,  and  aimltarly  in  the 
future  the  continonncc  of  tho  Tcgetable 
world  uiojit  be  aUo  dependent  upon  them." 

PrrMrtorle  Hsk  Welrv—Thc  atone  iot- 
plenenta,  potahenb,  and  other  objcctA  found 
by  Dr.  H.  T.  Crcsnon  in  the  mud  near  tho 
mouth  cif  Xoaroan's  Creek,  GbiynKOit,  Dela- 
ware, form  the  euVtject  of  a  apedol  paper  in 
the  reoordu  of  tbe  Pcabody  MuMum.  The 
objects  were  found  in  clom  aftsocintion  with 
tbe  decayed  rmiaiua  of  itakee  or  piles,  iniU- 
cating  an  aboriginal  stnicture  of  an  unknown 
cliaracter.  Thb  stnictui-c  (or  f^trncturcs)  Dr. 
CresMO  oonjet'turcji  to  bavo  been  originally 
fiab  wetra.  Herein  be  agreed  with  I*rof.  U. 
W.  Haynea,  who  deeuw  it  ^lofe  to  oonrlder 
them  6sb  weirs  rather  than  the  remains  of  a 
pile-d  veiling  people.  This  uuofinnH  tbo  words 
of  tho  lUbennao  who  first  brought  the  atone 
implements  to  notice,  when  ho  pnggcsted 
that  "  the  Indians  in  old  times  tiscd  to  hitch 
tlietr  canoi^l  to  thcni  and  spear  flsb,  and  that 
was  the  reason  why  ihelr  darts,  axes,  etc,, 
were  Found  there."  Flib  weira  have  been 
nientiuned  by  certain  early  explorers  on  this 
continent,  and  remains  resembling  such 
atroctares  hare  been  referred  to  by  more 
modem  wrtten. 

The  Ribs  Of  tbe  Gerllla  aod  ef  Hut.— 
Describing  the  arliimUr  processes  of  tbe  go- 
rilla aa  oooipored  nith  thoec  of  man,  Prof. 
Strutbcre  Miid,  in  the  BHtifrh  .Association,  Ibot 
in  the  gorilla  tbe  chest  was  planted  a  rertc- 
hra  lower  tlion  in  man.  Tbe  fcvcnth  pre- 
Rentcd  all  the  chikraclvrg  of  the  ntH-mal  ^th, 
lb«  eighth  all  tlio  cliarocter*  of  tbe  se^-euth. 
In  man  he  had  wsen  the  whole  chost  n  vorte> 
bra  too  high,  tie  had  met  wttli  throe  cases 
of  a  rih  more  than  usuaL  It  was  oummon 
enough  in  the  human  body ;  nutcod  of  tbe 
ordinary  twelve  you  had  one  more  nt  the  nock 
tnaob  more  commonly  than  below.  In  the 
caaea  of  ibrcc  out  of  foortcca  godllas  tbe  ex- 
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tnt  rtb  «M  in  tlio  kiwo-  imrt  of  ibc  chcaL 
Tlic  gurflla  HaiI  uno  inor«  rib  Umii  ivoti,  liut 
I  tiail  Dercr  mi^cvitb  the  cervical  Hbiii  the 
nlln  h)  th^  upf>«r  part  of  the  cheit.  Tbe 
'^temtcnoy  ia  the  human  cbeet  was  to  nwwe 
upirard ;  the  t«adonry  in  the?  gori]tit*ii  clicft 
wiu  to  murv  tlowiiVKrJ.  Frciiltlent  Archi- 
bald GollrJc  Fuld  that  In  moo  the  Ia<it  rib  wiu 
\  UtiniuiHiiiitg  4;lcuJDuL,  that  uothliig  iran  more 
Artking  limn  ilie  eicv^^ivp  varintidDH  in  IIh; 
length  Df  it.  Every  organ  tn  lite  bud;  bad  u 
mAiTe>Ious  power  of  pernntencr,  but  U  8c«TDed 
aa  if  the  lB«t  rib  irw  posnug  out  of  esUtenre. 

Anrlrnt  PrniTlii  VrerlablH.— AoDord> 
inft  to  Prof.  Witimack,  thctncicm  PtmriMu 
did  Hut  buITft  frum  lick  of  varitrtT  of  tf^- 
tsbEc  fijoi-b  in  their  bill  of  rnre.  Tbe  exmmi- 
oation  of  the  andoiil  ciiuetcnr  at  Arioon  has 
brtmghl  to  tight  a  large  numbi*r  of  {ilunl  prod- 
ticlii  urbicb  wcrt*  tucful  to  thciu  for  tuiouk 
fmr^wsesv  Atnring  cereals  thev  hfiil  ii«vcral 
kinds  of  Indian  corn  front  which  i)xt>y  pns 
pared  b  kind  of  beer  and  a  hmndy.  Tb« 
qiiinnu  (  fAi-nn/Mf/i'irtn  i^ui'niwi)  vns  nlso  niiicll 
viitued  09  11  breaiLHdiff,  nniJ  )•>  still  cultivntod. 
ThcT  had  two  kintU  of  phiscoluji  bcnns 
{Phtut^Jut  palinr  nnd  /',  fw/^rtW*),  mid  tlif 
Iwnii!)  of  tl)p  iDrztiuitc  (PtoiojHM  f/faHdalota), 
which  were  tuttcn  ui  a  St  Jultii'n  bread,  or 
(fround  wenj  uiuch  eojoj-w)  witli  wnttT.  Oiilr 
t  few  t«cds  of  lupin!!  bnri*  IxMm  recovered, 
bat  Iho  peannt  {Amrhi*  hypt>>jac)  has  been 
found  sbuiidiiuilr.  The  liulbous  foods  tn- 
cltiddl  niAiiloc,  (NOlAtoei,  which  wero  cultl- 
TBted  on  the  mcnitiULiiifl,  and  the  sweet  po- 
tato.   Of  fmits  thoy  bad  bananas  ud  the 

hiCuma  (Xro-Minu  nfivrnla)  uf  the  preecitl  Fc^ 
niriaiu  :  the  guava.  the  aapota,  poacbes.  the 
paa&loQ-flowcr,  tlw  anonc,  mid  the  anana. 
The  lar^e  M«ditof  Uie  /rttfu/emUi,  otMtii  pSr 
c«7,  were  much  liked.  For  pxvnit  they  had 
the  tcndiT  Icsreii  of  tbc  quinua.  mtctunbcra, 
and  toruAloev,  Their  tiareotica  Included  tlje 
coca,  which  was  cb(wo*l  with  |iiilv<.ir)](ed 
bones  nr  Irme,  but  which  in  the  time  of  the 
Incftj  common  men  wcra  mt  permitted  to  «b- 
joy  without  permiseinti  vl  the  klni;.  Tobacco 
waa  Ufted  only  iu  i-nulT  or  as  n  tncdlrine,  hul 
was  DOC  amoked.  (hie  of  the  moet  tmpurlAUl 
drink*  wai  chico,  a  kind  at  oom  beer,  i^aa- 
bh  pepp«r  was  lo  Reiteral  u*a.  Of  plinljt 
UMful  (a  the  artfl,  tbsy  had  while  and  tirawD 
•ulUfli,  bomp  froiu  ihe  >4pire,  and  fuureniya 


and  ananas  teareK,  for  Ilben.    Tike  piUi  i 

the  agave  fumi«hpd  tiailer.  F<w  dyeeoA, 
tbry  had  h]dli;o  for  blu(\  Bira  orftUmU.  ikt 
fruit  of  Cmilfmti  tinrtnria,  the  bark  arf  lOl*- 
poia  ftrrvgme^  fur  black  ami  hmwi^  Blf- 
nnttin  eMira  and  f:u/jut  nilitftt.  TIm  MMdaaC 
the  eoNp  tree  (yeciondra  or  JTmcimm  iii^tia^ 
were  worn  as  beads.  WcaTing  Inipliaili 
and  cans!  were  tnade  from  ihw  wofl  wood  wt 
the  Porliera  hyjromrtntn  ;  nnd  idols,  «tK'**'t 
and  other  carved  articles  from  the  IQtewita 
soft  wood  of  Patonia  jtanictiiattM^  while  I 
wtxxlii  were  fashiaDed  into  lonrvebafts,  < 
• 

Ethirs  In  Cadnerr's  Work.~Sour  Hnnl 
Foetorn  iu  tlii?  Knj;^[H«#>r'p  t'areer,  as  wIUdpI 
by  Mr.  Alfred  R.  Wulff,  of  the  ^tevcM  laOl 
tute  of  Techiiotn^',  itn-Iude  in  the  hi>gbu)ia( 
the  nuburdinutioQ  of  ibi-  tii<in<'>' cniit4itfg|la_ 
to  the  tmfirtrvcmral  uf  opporttinhla 
quiriitg  furtbiT  knowledge  and  the  i 
of  ei|)crii.iice  in  judgunntt;  an  unp 
Umate  of  mie^H  own  cafMhtlttW  aftd  ' 
lowing  is  a  Fpecislty  of  that  In  which  he  i 
\HHi  excel;  self-respect;  Htrtrnmiiu  effjiri  I 
gain  wide  culture  and  iorAxr  \t\mA  IbL 
outdlde  of  his  ppecinl  pm' 
ciliienshlis  with  active  it  ' 
mcntAnhirhirndloI'  .  ■ocni.eDil 

political  adrnnce.     In 
boDOkt,"  Ibe  aniboi  dmcrihef  a  kind  1 
ery  which  is  iiiktanating  but  \innt 
when  a  fperial  machine  or  dcrioe 
reoomtnended  or  Mine  contmrl  awarded  ^ 
sole' reference  to  iu  ni*rii«,  and  tlte  peaprto- 
lor  then  offen  a  commi'slon  or  ^fL.  AH  a|»- 
fesro  hflrmlcas;  but  an  inifnciifnenl  has  V«a 
'  -nily  for  l-. 
■  "  n  on  tbe  (II  ■        :  ■  "r 

a  biased  view  to  Ibe  doaoi^s  intercsL 

OrMla  af  Mar  mwtmm^.Ktut  d» 
scribing  tbc  phenoGncDaof  ookv  tUadiMss  in 
his  address  at  ilia  Britkb  AseoclatiaA,  TttL 
William  \\    '      '     I  "It  nwl  he  ^ 

mittnl  tli '  nl  n<rT>ait]|wliM 

within  the  unuiuiUj  nlanrt 

n*  frhrmpT  !!•  enr,      '  '  f^of* 


cal  change  *    WhldHrvfT  new  «• 


I,,...,  i».*rt 
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btl,  uul  «ui  be  umtuaitiued  lo  (be  bnuu 

bnwgh  lh«  name  ocrrD-Bbor.    From  Lipp- 

Baiui'*  rnvtil  ruicafclicA  un  The  rhntogra- 

hj  of  Color  it  •ppouw  llut  uU  \A<cit  of  Ui« 

I  can  DOW  be  photogmphrd  un  Stnta 

H>-hioiuiite  of  silver  tu  whicli  Iwo 

aorre.  n»Uiiu  iukI  cvnnine,  Itsrc 

It  •orms  tliPrpfon;,  rejistmaljlw 

>  cniifMac  ihat  a  rrUtircljr  btoaU  rnimbor  of 

nbaUmwi  cvuld  ennble  all  njs  of  tltu  vUi- 

r  pprctrum  to  Bffcrt  iho  retltUL     It  Bccnut 

tlut  die  quc^tloD  becomct  niimivred 

to  thi#,  Do  the  iierTistR)[iuUcs  ariflo 

I  mcrv  Tf)jra(ioDi)rrrooi<'lieuiicAl  cfauUf^c 

I  tluf  molecults  of  (liv  uvrvv  td-iuiuul  f    Tbc 

pboU>(^brmicAl  |i>|H>tlir>iH  linn  muchinitsfa- 

Wr  krum  hnv  rn]u<ll}'  ll^^ht  can  induct? 

|cli<'ntical  chutigc  ia  pboto^rapbic  filiu.-s  aud 

9t  know  th«t  Ught  inducer  t'lieoiie-iil  chongp 

1  the  vieiou  purplti  in  ttie  uutut  sepocnLti  <if 

'the  rod-«c1iA  of  tbo  rrtica.    The  (utigue  of 

the  rrtliu  producvd  by  bright  light  Ib  be^t 

feipbftitMd  on  ft  chtiuical  theory,  bnt  it  coald 

<  tM  explKin«il  on  a  lurclioniiiil  theory ; 

^orwAmnst  rcmomljci- that  evvu  iX  the  uervc- 

llmpoUM  pKMluiHni  in  the  tistml  cclU  Kerc 

■  ttCTvI)f  a  iniiuIaUon  of  Uic  *n«rgy  of  light 

Linto  Tl'jiiUion  of  ncTTc-molocnlcH,  tbc  ocrre- 

Bitt(tuU«'  luu>  tu  posa  tUruugb  la|iwii  of  gangli- 

|«cU«  beifurt!  rvoclilng  ibis  hhfn  of  tbe 

Inerve,  and  in  tli&w  evils  it  pndmbljr  nl- 

I  Uiduoaft  rhemlriLl  change.     I  hare  on- 

dATarvd  (o  pl*ce  iKforo  rou  a  subject  ilmt 

inrolrea  plijfii'oJ  «u>l  phvei(jlu^t.'«U'on9idrrs- 

tloiu  of  cauems  dlltitukjr.    I  bare  oot  at- 

tempted  to  soke  tbe  dllBcultlcs,  but  rattier 

ta  Mbow  tiu'ir  mitiirv.'* 


V«rk  tf  t^  Fomtr;  DlvUlH.^Tbc 

ffw  IR9I,  ammliiiK  t»  chief   Feniow'a  ro- 

,  intumed  grratn'  aotivilj  and  iaterc^t 

Ab  fortstr;  than  any  previous  jrmr,    A  but- 

riMis,  What  !•  FiireitrvY  iMU«>l  bj  the  dt- 

vWca,  &i)o«cd  tbni  the  iwmtrj  tatcresti  of 

I  thla  nrnnin:  rank  •roond,  if  not  firt>i,  in  the 

Valtt*  of  oo^  oiiniia]  produLtfl  reaching  tbc 

Tl)«  largtr^t  tthare  of  the  cxpnidi- 

kof  funds  M  will  as  iif  ulluotiiMi  wa«  bo- 

BUjwcd  upon  iutcstii^lioiui  into  Uie  cbanic- 

wr  of  utir  timber  troct,  or  "  timber  tMt»." 

I  ThoM)  rclat«  to  %  jutigmont  of  nvobatiieal 

from  a  ilraple  mlcroaoopTc  or  tna' 

'ixaaiuatioa,  and  bi  tbc  deienulua- 

LUl  tUF  riiatiwo  lavfhidi  Bl]-ucUirv,pb;bi- 


Liil  condlticint',  and  meehaDical  propertlua 
Btaud  to  tbe  ooudiUoos  under  wbit-b  the  tive 
tB  grovm.  A  wide  and  deep  interest  is  nuini> 
fesU'd  b  thid  work  throughout  llic  country. 
In  coonei'iioD  with  it  a  study  Iuib  been  made 
of  the  lumber  yiaOA  of  the  Houtbt>ni  Huic«, 
Ibc  rvitults  uf  which  am  ^vou  iu  the  prracat 
report  uf  the  cbicf  of  tbe  dl?l9ion.  The  r«- 
vittioD  of  the  botanical  and  ibe  tmnimoD 
nunfct  of  our  orboreMeot  Qorti  is  nenrly  eom- 
plded  nnd  will  aooa  tw  ready  for  publica- 
tion. Dictribiitluos  have  been  iiuide  of  pack- 
BgCfl  of  eeodn  of  nine  iinporlatit  conifers  to 
Klatc  agricuiliirnt  experiment  AtatliHi^,  and 
twenty  uproic*  of  important  conifers  and  do- 
ciduoua  trees  to  (general  applictmtd,  besides 
ftceda  of  the  Australian  tan-bnrk  irattlc  to 
BppIiiMiutd  Id  the  llulf  SUile:^,  the  arid  T>outh- 
wcKt,  and  tbe  (suiithcrD  part  of  tbc  Paciilo 
coast  te^oo. 

Tb»  FtKroBiifn  of  Hatflirs. — Beflidea 
the  primitive  devices  for  fire-mabing,  Mr. 
Waltnr  nniigh,  in  a  paper  on  that  •tittiject, 
deMribea  several  that  were  need  lo  civiliieed 
countries  before  matcbu  became  nnircr»al. 
Tbo  brlntBionr  match  Je  found  Id  >lapaa  as  a 
broad,  thin  ^hQ%ing  tipped  nilb  fulphur  ;  iu 
Mexico  It  vi  a  ontUm  vick  dipped  lo  sulphur. 
TbsM  arc  uwil  to  catch  the  i>ptrli;i  frtsa 
Hints  or  sieeltt.  The  "  spunk,"  or  iipliDt  tipped 
with  Fulphiir,  ttbh  In  common  we  ia  thia 
eountry  prior  to  1S3&,  and  llogcre'i  in  out-of- 
tlie-wsy  plaecs  loug  after  the  Intrwiuction  of 
matches.  In  parts  of  IVance  it  ia  hUII  in  utH) 
with  the  hrigiift  or  tinder  box.  A  variation 
of  tbe  spuuk  mulL'b  ftaa  curled  aliaviuga 
tip[)ed  witli  sulphur.  Attempts  to  supersede 
the  clum»>frriyvcfopr<>duced  tbe  tinder  pi&tOD, 
ibe  tinder  wheel,  and  later  thu  first  eiicmicnl 
uulcU.  Tbe  firet  employment  of  pboepbonis 
wae  by  dipping  the  match  into  a  bottle  full  of 
pbuspborous  mastic  miied  with  oxide  of  pbo(u 
pboni».  Tbe  nejtt  was  the  "instantaneous 
light  box,"  "enpjTino,"  "dip  splint,"  or,  in 
the  United  Stato%  "match  light  Itox" — a  tin 
Ikix  or  wooden  rctx^tacle,  vontolntng  a  glass 
bottle  filled  with  asbestos  soaked  with  sol- 
phuric  acid,  uud  wood  lapliuu  tip[XiJ  nitb 
iulpbnr  and  then  dipped  in  a  paste  made 
of  chlorate  of  itotaah,  powdered  sugar,  and 
gum  arabic.  with  water,  Tbo  "  prumethcnna  " 
were  tubed  of  glass  filled  wtthaulpliuric  ocidf 
surrounded  with    an   inflaiiinmbie  mixturv 
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maile  ctuifflj  nf  nlum  soil  BDgaf,  wbtdt,  cm 
bda^  liroken,  gaTO  «ii  InslauUiioous  H(;ht 
Anotfaur  "  proiui>the«D "  vu  ooiDpOMd  of 
cqiinl  paru  of  chlorftte  of  potuh  and  togiir 
miicr]  nhti  •  floluUoD  of  gotii,  wliHe  tlie  buI- 
Cbiiric  uciil  was  coDUioed  in  a  ftlu*  Itcad  fni' 
bedUcd  tu  tlie  paste  and  roUiKl  up  In  guromod 
pujicr.  ClK^mtcal  <ymtai*t  and  flonut  vera 
prtKlnL-(M  by  I'm-litii^  with  a  pair  uf  |>l!«rv. 
The  '*  Dubcrehier,"  Diitnctl  After  tbe  Qennao 
inreutor,  waa  an  apparatua  of  aome  oomplox- 
U7  for  brin^pHf^  hydrof^Q  to  impinge  upon 
apoDgy  plHttnitm.  It  mta  extensively  uiuhI 
in  Gcrmnnjr  and  other  countries,  and  la  atlll 
found  In  laboraioric^  and  van  be  purchasod 
from  InstraoMnt-Diakere.  The  invention  of 
frloUoo  matcfaea  la  rar^aly  ual;^od  lo  an 
EogUshtnaa  and  lo  a  Gcromn,  und  to  the 
years  1(^20,  t8»0,and  1882.  Ttt«fir«t  rmU}<l 
BtatCM  patent  for  a  friction  utaLch  waa  iKBod 
In  1^32  fur  a  clUorotti  matdi. 

BltlclBed  Wood  In  irkaasss.— The  occur- 
rcncv  of  ailicifiud  wood  in  tb«  aoodi  and 
grart^ltf  of  tbe  Tertiary  of  tbe  lower  UinaiB- 
flippi  VallcT  ba«  looj;  been  known,  but  tbe 
iMjotiotia  and  i^tadieit  of  tt  have  for  tbe  nMMt 
part  been  oolj  lucidcntn),  Xo  Attempt  has 
hllberto  twen  uudc,  ocrardlng  to  Mr.  K. 
£ll«wurtb  Cult,  lo  rvcofCTiuc  tlic  epecioa  and 
fU  thnr  rolue  for  vliUbiificatiou.  Tbo  foHil 
woods  occur  tbruogbout  tbe  area  covered 
\iy  Tertiary  tuiu'Li  and  icrarvU  in  Arkanww. 
When  m  largo  utaaHa,  ihejr  are  apparently 
rarely  for  rcmurcil  from  b«da  of  Tertiary 
nite  ;  if  m  finall  nmttaea  or  In  «inall  fm;;- 
Dta,  they  OTCTir  in  tbe  graveb  of  nearly  nil 
the  region  and  in  the  beds  of  tho  Btrcanifl 
and  hrook«  of  tho  aroa  oorcnNl  by  the  Ter. 
llkry.  i>t.i<u«iunnlly,  whole  tj'uaka  of  tnce 
ore  found,  often  partially  buried  in  tbe  landa 
or  deeply  imbedded  in  the  gniTcls  ahaoli 
cover  the  ftuod  pinius  of  tbe  cropltii  and  ra- 
vine*. TtM  ndrrosvopU'  studiea  of  Prof.  F- 
U.  Knowlloo  hare  ebown  that  tbo  wood*  bo- 
loDfit  to  both  dicotyledonous  anil  ctU)ift>nmi> 
I '  <      <  irtitiT  nin.ott»iting  llu*  ftn^t  known 

■i!t  wxv)  fuuod  in  tbi*  country 
'  i^tocone,  and  the  Qrat 
<l!      .  iMterminaJ  by  Inli^niiil 

ainidure.  1 1w  funtm  daiurib«d  by  Pmf 
Knowltmi  AT*  nan,  «nd  therefore  of  nn  tur 
for  parpoKM  of  ciaaii!icall(ia,  Imt  othfirKbi' 
vahubla  rceulu  bare  b«KO  i««cUm1  by  Uiu 


ctndlcB.  Tbo  epcdmena  found  bidioitF  1 
parutively  few  »pociea,  but  tbeaar  f*« 
have  exbterl  In  grtmt  numlinriL  Mr.  Coll't  i 
t«ntian  hoa  l>een  directed  to  trwinjr  th<<  nD 
Doctton  bctWBMi  cbeae  aiUdfted  wuodi  mk 
the  lignite  beds;  and  he  oonrfodaa  tiMt  tW 
an?  wUt'tlied  Ugnlle,  ibe  lUioiflcadoD  of  wUek 
occurred  either  while  tbey  wen  olB  is  l)» 
cUiTs,  or,  moet  often,  af t«r  Uiiry  «• 
and  buried  In  the  aaadi  and  p^veW 


NOTES. 

SU.  T.  C.  STBaaas  tecunle.  In  the 

Ur  Pcii.'nc4'  New?,  as  a  w«nll  "f  bi« 
tiooeofij  I        I    ''  ?r,ibal 

bo  find"   ■  n  Un 

tbnu  Iriti  'uit  tbcv  wi-rc  all  iatiw 

tomi  of    !■        .  '       He   i.'i-''    jlrti  ndticl 

that  the  lirfit  movemeDt 

arouiied  is  toward  tbe  tail.  .i<i' 

ently  wbctbur  be  is  ittaudiug  til  the  bcal  of 

tbetaa 

A  lusK  in  tbe  Natkmal  yaMwa  vUctt 
was  found  in  a  grave  In  M)othcft«trm  AIa*K 
iii  described  in  a  ^perial  ti. 
T.  nix  Bollce,  C.  S,  N,     I. 
from  oedur  wood  and  pauiu'i   in  ww  f'uu 
groleMiue  mannit  witb  uatiTc  eoloca,  anil  b 
tiinrked  by    Ui«  uiii-;'?-'  ,_  ...r..,,  ,.    ^t   1..1 
ia){  for   Ih  eyee  !»' 
temple  coinfl.     Tb<' 

found  is  more  thati  d  jiata*^ 

LiculfTuuit  B«tUc«  n.  proof  tbaii 

Chiocae  jonk  waa.  at  luiiue  liliiC  ift  A*  pML 
driren  apon  tbe  Alaitkun  ouoM, 

Tnt:  BHiIfih  Ami" 
ment  of  St-ieaipe  ba*  1 
Tonmto  In  X^^i*  or 
Canada  took  place  1 
bltnl  io  Moulrt  ;>' 
tilic   intcretitit 
atridcff,  the  iiiii 
towuurc  dtie  lo  ibi 
AMocintiun'i  work.     ' 
partineiila,  e*tii!  :    '->•-  l    ;- . 
<if   llic    InU    Ml     i  .    <:  ti.  < 


Itr  ilw 

fori 

now  00  u. 

At  a  nifrtrtiy  brl'I  to  Oi-toN.7  (S*  ir*- 
tees  of  <  ' 

t".  <•.  «■]■ 


.11    iric  Kju* 

made  cipU 

irii'    (n    tmiTf 
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aCChfizuslr7lDtbemedU»]deputm(ail;  Prof. 
Cfau-leeE.  Munroe,  formerly  of  Ibo  Annnpotiii 
NatkI  Acadomj  woA  Ulolr  of  the  Dnitoii 
Stale*  Torpedo  Kution,  Ncir]M>r1,  K.  1.,  was 
daetixi  to  tbu  cbair  of  CheraUtry  in  tbe  imi- 
Tevmitr;  Pnif.  FI.  rarriQ^tton  Btilluu,  of  Now 
York  citr,  wa*  elected  "  Non-ixwdent  Lec- 
turer oa  tb«  UUtory  of  Cbcmistrv,"!  poiiituin 
created  eijMWjily  fur  him,  and  t)io  first  of  ihu 
title  to  tbe  United  Sutes. 

fePROP.  O.  C.  Caldwux,  of  Coraell  Uoi- 
dty,  ragordfl  the  Itcnlthfiilnofti  of  olenmar- 
hM  W  dcpPodcDt  largely  on  the  qualttjrof 
material  from  which  it  ig  mtulft ;  aod  tindu 
that  there  in  no  podiiiTe  proof  that  it  bait  erer 
bven  made  frum  unnbulesotutt  materials,  ur 
that  anj-  ducese  fasti  over  been  conimuidcated 
to  roan  br  iia  iiao.  He  la  of  the  opinion  that 
when  it  \s  properly  made  from  fresh  and  clean 
materinln  it  dtffHrA  but  Rliplitl^r  in  ht^althrnl- 
Bcaa  from  butter.  Tel  It  is  not  ku  good  an 
butler ;  for  when  oleonuirgurliie  was  Bubsti' 
toted  for  butter  in  n  blind  a»;lum  at  LotiU- 
Tille^  Kj.,  lh«  chililnii],  although  they  had  no 
knowledge  of  the  clinnge,  gradunlly  ate  Itws 
and  leas  of  the  new  butter,  and  finally  de- 
cUaed  It  altogether — without  making  any 
ooaiplalnt,  or  exhibiting  any  evidence  of  bad 
tffaote  on  their  bcallb. 

^L       AcmaiiiKQ  to  a  description  by  Pi-iif.  Pick- 
Hpving,  of  the  Boyilen  station  absomitoni'  ncnr 
^Bkreqnipa,  Peru,  tlie  air  ig  go  clear  there  tbnt 
HJMani  of  tlic  fl'&  niai^nitudp  uru  picki-d  out  by 
'the  oakod  eye  MtUi  ^reiit  fui*e,  and  wlu'ii  tiio 
moon  ia  not  too  bright  the  elcren  Pteiados 
can  alvniya  he  counted.    The  nebuln  in  An- 
dromeda  forms  uL>ti  a  vcrj'  conspicuous  o1>> 
iect,  "  appraria);  larger  ihmi  the  luoon,"  while 
m   ibe   thirteen-iacb   Cinrk    ri-fractor   '^the 
wb<^  photographic  region  of  the  great  Orion 
itebula,  first  shown  in  the  Ilnrvuni  photographs 
of  1887,  ia  clearly  visible  to  the  eye,"  render- 
tng  it  "  the  moet  aplcudid  objuct  lu  the  stel- 
lar untTente." 

61a  WiLUAU  UacOrkkor,  British  High 

Ctnnmiasioner  of  New  OuincA,  reports  hnving 

'  In  a  r«cent  uouatiug  trip  several  islaudti 

ippeared  uniababited ;  but  on  landing 

_      >Tered  that  this  appearance  wo:^  due 

their  ftingalnr  oonRgurotion.      A  narrow 

:lt  of  gently  sloping  land  lol  from  the  sea 

a  Sleep  wall  of  coml  rock,  from  three 

hundred  to  foar  hiiudrud  iv«l  high,  from  the 

Himmit  of  which  an  unduluting  plateau  was 

wtea  dipping  inland.     Here  ihc  %-illagcf<  were 

bailt,  from  ttfty  to  a  hundred  feet  lielow  the 

level  of  the  cndrcUng  rim,  and  sheltered 

fram  the  trade  winds.    Nr  William  consid- 

thcae  iaUnda  to  be  nprahwd  atoUa,  modi- 

lo  moat  case*  by  anlMequent  wave  action 

the  ifaore  strlpa. 

A  MOCNTAiXKXUHG  party  in  the  Bima. 
l^as,  imder  tlic  dircotjou  of  Mr.  Conway,  re- 
port bavbg  climbed  a  p«uk  of  20,000  feet 
■ad  a  poas  of  IB,<K)0  feet  in   ibe  neighbor. 
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hood  of  tbo  mountain  K';  they  attempted  the 

ajtccut  of  a  new  peak,  which  Mr.  Conway 
named  the  Golden  Throne.  At  2»,()00  feet 
they  found  that  they  were  on  a  peak  distinct 
from  the  Guldeu  Throne,  which  was  atill 
2,iJ0tt  feut  above  them.  The  peak  tbey  as- 
cended w(ii>  niimed  the  Pioneer  Peak.  It 
commanded  a  lungnificent  Tic-w,  extending  at 
leaiit  200  milcti  in  one  direction.  The  party 
iuffervd  frum  ibc  great  altitude,  but  not  s& 
rerely,  and  could  have  cliuibud  a  thuuiuuid 
feet  higher,  if  not  more. 

ly  on  electric  beating  appnrattis  dcnacd 
hy  M.  M.  Olivet,  of  Geneva,  a  current  in  lUint 
fTum  the  dj-njmio  into  rec«ivur«  of  npHcial 
metallic  compwition,  wliich  beoome  rapidly 
heated,  but  without  exceeding  a  certain  tcm- 
pemUirc,  and  a  lituLcd  air  curreut  ia  8Ct  ujV' 
afl  with  steam  heating. 

An  EoglLsh  paper  ha«  an  aconimt  of  a  fog 
fn  the  volley  of  Weosli-ydalc,  near  Leylium, 
which  ree.pmbltfil  a  great  lake  with  riding  hilU 
on  cither  ^ide,  that  more  thim  half  HUerl  the 
valley  ;  while  the  hillsides  above  the  level  of 
the  appanmi  flood  were  rellected  with  ci- 
traonlinary  diBtinctncM  in  it.  The  «ud  waa 
jtbining  bi-ightly  at  the  tim(>,  and  the  mitt 
began  to  disperse  and  the  mirage  to  fade 
anay  almost  immediately. 

Anth,  according  to  the  expcrtmentti  of 
Mr.  H.  DeTuux,  perceive  the  dilfenjncw  be- 
tween sugar  and  uoubariae.  Tbey  ewarmed 
around  aogar  tliat  waa  laid  out  for  them,  but 
deserted  saccharine  as  aeon  ax  they  tuated  it. 
Even  sugar  became  aapleasnni  to  them  when 
it  waa  mixed  with  saccbarine. 

pBOF,  Onp  T.  Mawis  ban  been  mirprised, 
in  examining  a  large  collection  of  American 
aborigituil  mui^icfll  ituu-umcnui,  lo  find  that 
not  one  vas  ix.-culiur  to  women,  and  that 
thoee  of  the  men  were  never  played  upon  by 
the  women.  Ue  is  seeking  fuller  infomutioa 
on  the  subject. 

CAifCES  lias  been  detected  by  Prof.  Scott, 
of  Ncn  Zcaluud,  tii  .ipcciniciu  of  American 
brocik-truut  cunfincd  in  one  of  the  p^indi*  of 
the  Dunedin  Acclimatization  i^-ietT.  The 
author  W&9  able  to  examine  several  Individ- 
uabi,  showing  the  diseoec  in  varloua  stages 
of  advaiiccmcul ;  mid  he  gives  in  his  paper  a 
short  account  of  the  iioked-eye  and  micro- 
scopic appearances  of  the  growth.  The  oc- 
currence of  cancer  in  animals  baa  been  fre- 
quently ob:)erved  of  late  years. 

In  the  Shattiick  Lecture^  on  tfaa  Proven* 
tion  of  Difca.>i«  in  MawacbuiiettA,  arc-e]tling 
the  germ  theory  of  tbo  origin  of  conaump- 
tion,  and  b  view  of  the  swarms  of  bacilli  in 
phthisical  niuta.  Dr.  J.  F.  A.  Adams  lays 
down  the  lolloKing  rules  for  pracaution 
against  trnnsinitting  the  disease:  (1)  Let  all 
sputa  be  carefully  collected  and  destroyed 
by  fire.  (2)  Let  sputa  neror  b«  dop<wlted  on 
handkerchief  oupsbi,  floort,  or  any  other 
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pUrc  where  it  mny  dry  wul  beconjf!  mingled 

with  Iht;  iitnin.*plirro.  (a)  N'c^tr  "iriiik  frtiin 
the  inTiiif  c)n*-  with  n  octDauin^tivc.  (4|  Nor- 
erki&jRivtn  <<<i[i  iliomuuth.  Ttiwe 

nilM*r«v<|ii  le  t(>]iiii^uiuuataatid 

p'-r'-'        '  ilifl.     It  will,  tbere- 

f'  '■■  Ti,  not  hUm  for  eon- 

s'l     ,       .  ,  \-  fS0iu  v/io  i-otiifh  drut 

trptftoniUL.  1  titi4  will  »Aiv  tbi>  lutLiont  fram 
tint  Hhuck  uf  ft  jKwitive  aiiiJ  pertuijw  u\o  liastj 

Du.  J.  R  Bt'BOON  SiXDroanK,  Warofleie 
Pirife^wir  uf  Phjrftilofjt  ia  lltc  Univewlt^  of 
Uifiinl,  )ia»  Ik-CD  numtumtud  fur  t'lrsiijizut  uf 
tlio  I^iituh  A»«ocistiou  at  the  Nottinghftm 
mefltin;;,  Ini'S. 

^  TuK  i^lftim  of  Prof  Trnis  Thmnaji  tliat  he 
n»p  found  the  Mdva  Mtfropljrphics  to !«  In 
part  phoiitlic,  and  liiid  usccrlulotHl  tlio  iut«r- 
prolation  uf  a  piifficicnl  tiuni^cr  tu  form  u 
key  l((  ihf  i-ulution  (pf  iliw  pntMttm,  baiiou 
liecu  ilispiilfd  liv  \\w  <(i--<iiiipiiNhfd  AmerT 
caoLft.  Dr.  Silv*',  I'pjf.  Thnmjia  Li  preparing 
a  pupor  comjUiraliiig  )u4  vli'Wii  for  public^. 
tiou  hj  lht>  tliirvuu  uf  ELhnuIugy.  lu  Uie 
iDO«n  time  Uc  bae  publi«bed  a  paper,  pre^ent- 
iof;  unoD  uf  blft  proofs,  lu  Scicai-'O  ftrr  Octo- 

Tlii:  propmiunc  of  lectures  of  the  Frank- 
lin Intitiltitr,  riiiladi'lpbio,  for  the  ecason 
J8I»a-'H8.  im-hidca  the  Uipii-s  of  tlurtvtno 
li_:  '   ■  dilivvrcd  ou  Fri'Uva  iiid  Mon- 

dii  .  -vciiibci'  -itli  to  Fcbruarv  li7lh, 

ijii  ■■ - •  !■ '•■■II,  iiiluiut; 

ail  :  iLy,i'bL*Ui- 

i?i  Hid  tilbcT 

tuL>ji.t-t>  ul  i)«:i(niuhv  and  [vpular  tntercaL 

Thc  nnnic  of  /'■"-""--'"'■ M-«n  to  a 

plaas  br 
.  -.     Thew 

Ink^,  tt  bftn  ^tllphurii:  mid  i»  ujiniiL-d  to  them, 
dbtenjra^^''  liytlntflrmrir  orid,  «lin'ti  4'lrli4*-  ii|»- 

00  Ibe  ^ 

01  JlSlVivjili,    .;ii-p    III    ^t.lll■:,    ^^'-■    i>j    il',jui    -■![)>ii, 

1011  of  tiklliiw,  no  of  borax,  and  flu  of  Ump- 
l>Uck. 

Ou*  Dcn-iipapen  arc  iaid  to  be  of  valup 

for  -•■■■,■■•■■:-  ''f  "inter  olothinf^  in  summer, 
I'  '  -I'V  ink  la  lu  iiuLiou5  to 

till  hirvifi  at  caiiii'lini'  '1-1.1  (fjitl 

tar,    jJeioR  irnperrioos  to  air,  r  il((i 

Kood  MTSppen*  for  ice  aotl  Vn  .luh 

n  U  desired  lo  keep  cool. 

Tu*  niMMirv  nf  a  -Biiil's  tmrt'  bi-"  nl  liisl 
bWD  F'v 
in  Pah. I 

dtb-  iil  X 


,mocc»!i  for  tnuirir 
■beaiu  of  ink)  d 


ptie  had  tent  a  dciT!  Into  1i< 

wM  triH  in  (be 

and  tbi!  fiuiuan 

lubladcf-: 

be  bad  t-X' 

ttupp-irt.-l 

lhe«T  !■■   . 

dq»f:;il  itjji  U'-  L.-.  .  .. 

exorciun. 


OBITUAttY   NOTEa 


Putr.  C  SCBDBLKMMKR.  n  dutii 
eberaist,  ProfcBMjr  of  rhiinbtn'  in 
Collofpe,  Manr^h*-- 

27,  18»>.      He-  t-  .Ptnf.  &» 

COe  lo  Onena   Oiil' ^v    m     I  '    ,  ,     u;_ 

puinleil  lo  a  pr\if<->i«t.)r»li!p  it  .  ;. 

the      n.-lll:.--     -'         k      \f,„....,l      ....      ■  ..  I 

the' 

Willi     ■  I!  ■■■.:■■ 

ou  cl4«uiistr)'. 

LllCTINiKT    Vir.nriiiiir     .^itivti.      th, 

ari'tio  eiploi'cr,  <l 

Teiulirr  S.  1«9*J, 

duee  of  laudanuru  nitR'b  lit>  liad  iAken  luto- 

Uctc  a  bnliiiiiDl  >(iiinHrh  pnm       fTrwa^  Ttnfa 

ID  tidlfnn,  ir  ' 

Temiv  in  > 

«;"■:'■=    ' 

Ullii    I 

udui  i  I ! ' 

niid  rccfiri-il  a  i 

lioEpital  Ue^lici-. 

— all  wliile  iu  t'. 

ized   an    Arctit; 

oied  bjr  Wtltiam   li    '  < 

William'*  Land  io  o^ 

Sir  John  f>^i.i.i ' 

were  b>iri<  ■ 
wiiiob  wii- 
marked  b^  the  lui 
bad  Swii  turn 


lie  lutu:' 


leetunrr.     Ue  n  < 

MTcial   foroifTD  g<-<ri:tiijj[iu.'dl    Mk>-uttf*,  %>! 

won;  Kamo  of  thar  iMHlola. 


-i  to 

tit?  Unl- 
■ypolMwi 
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THE  GLASS  INDUSTRY. 

Bt  Pudv.  C.  HANFORD  EI&NDER80N. 

DEVELOPMENT  OF   AMERICAN   INDUSTRIES  SINCE 
COLUMBUS.    XVIL 

IX)NQ  the  eastern  base  of  the  Rocky  Mountains  there  is 

found  a  hard,  dark  mineral  known  as  obsidian,  or  volcanic 

■s.    It  ia  a  variety  of  feldspar.    In  the  chemical  sense,  it  is  a 

^lass^  since  it  is  a  Bilicnto  of  at  least  two  motals,  aluminium 

>ta$t8)um.   Physically,  it  half  deserves  the  name.   Though  too 

'loV'  T:irent,itisat  least  tran«hicent;  and  in  its  luster, 

Inos?,         ,:  issy  fracture  it  is  quite  comparable  to  the  prod- 

of  industrial  glass-houses.     Travelers  in  New  Mexico  are 

fei'  '  '  r  this  volcauic  glass  by  the  Pueblo  Indians  who  con- 

.  allaco  and  other  dining  Htntions  along  the  railrood. 

Tho  mauufacturt*  of  glass  in  America  seems,  then,  to  have  been 

"      "Up  by  Nature,  and  may  easily  claim  priority  to  all  our 

luaLrics.    It  was  one  of  the  native  products  used  in  the 

rly  receptions  given  to  the  invading  whito  man;  but  lest  the 

'^     hospitality  be  mif^understood,  it  should  be  added  that 

:  in  the  form  of  swiftly  flying  arrowhea<l8.    When 

ibus  came  to  this  country  the  glass  industry  was  limited  to 

3e  fashioning  of  the  material  supplied  by  Nature.     It  had 

ten  meltod  in  firos  burned  out  long  centuries  before. 

In  the  Europe  of  1 492,  the  operations  of  glass-making  were  still 
Bry  crurlo  and  inadequate.     It  was  a  rare  thing  to  have  glazed 
^ndows,  even  in  castle  and  palace.    For  many  years  the  luxury 
I  ItmitCH^l  to  tho  churches,  and  there  it  was  an  article  of  decora- 
rather  than  nf  utility.    In  domestic  service*,  tho  supply  of 
Toi_  XLU. — as 
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glassware  waa  equally  limited.  Yot  it  was  only  a  band  rod  am! 
sixteen  years  after  the  diecovery  of  America  that  the  first  k^a^ 
works  were  established  in  the  colonies.  It  was  a  modest  ventu 
in  an  industrial  way,  but  one  to  which  much  importance 
attached,  since  it  was  the  starting  point  in  that  interesting  histol 
which  it  is  the  purj)oso  of  the  i>rosont  paper  to  outline;  and  «t£ 
more,  because  it  was  the  hrst  industry  started  by  Kurop^iaus 
American  soil.  It  thus  heiuls  a  list  which  is  to-day  certainly 
long  as  human  noods  and  almost  as  long  as  human  defitres.  It 
a  list  which  ha.s  been  nearly  lliree  hundred  years  in  the  makic 

This  was  in  the  year  1008.    The  pioneer  glaf^-house  was  a  pa 
of  the  activities  at  Jamestown.    The  spirit  of  the  London  C" 
pany  was  distinctly  commercial.    It  bad  gold  and  silver  in  mio 
as  the  ultimate  goal,  but,  with  a  prudence  charactorustic  of  Britii 
untorprise,  it  had  also  an  eye  to  nearer  and  smaller  profiUs.    Tfa 
plan  of  colonial  manufacture  was  meant  to  serve  this  end. 
the  second  voyage  of  Captain  Newport,  eight  Poles  and  Oermii 
^ore  sent  over  for  the  expi-ess  purpose  of  making  glass,  pitch, 

id  soap  ashes.    The  glass-house  was  out  in  tbo  w<x>d^  about  | 
'mile  from  Jamestown.    It  was  a  cnnle  affair,  but  it  seoms  to  ha< 
been  the  center  of  considerable  activity,  for  when  the  ship  A 
turned  to  England  in  the  following  year,  "a  trial  of  Elass" 
among  her  cargo.    Tbo  glass  was  presumably  •  1  in 

form  of  common  black  l)ottles,  for  the  state  of  ;  iu  Uw 

days,  and  the  limited  time,  would  scarcely  hare  allowed  the  evd 
lution  of  anything  more  difficult  of  manufacture. 

Tlio  progress  of  the  glass  industry  in  America  has  been  fo^ 
from  constant.     It  has  suffered  severe  and  violent  Buctuatiou 
amounting  almost  to  annihilation.    Several  times  it  has  : 
to  be  born  again.    But  the  sum  total  of  these  succwsos 
oissitudes  has  been  the  establishment  of  an  industry  which,  wl 
it  is  the  oldest,  is  also  at  the  present  time  one  of  the  most 
ising  and  most  highly  develojitKl  of  all  our  indu.strios.    To 
stand  its  rise  and  progress,  one  must  be  familiar  with  tlie  elemoti^ 
which  go  to  make  it  up. 

Four  things  are  needed  to  make  glass:  crude  materiAlu; 
fraotory  substances  for  crucibles  and  furnaces;  suita 

intelligent  labor.    To  make  glass  commercially,  a  hi... •■ 

all  important,  and  that  is  an  accessible  markot. 

The  history  of  the  imluMtry  has  consisted  in  the  var' 
sible  intorchaQges  between  these  eWmenta.     Thtv  arr^ 
permanent.    The  causes  which  led  to  the  early 
tl'.     *  '     "h'lusu    . 

1'.  -what  ["• 

misilirocted,  but  thoy  would  not  hold  in  the  year 
peUing  force  which  gathers  our  proHOUt  glikss-huu^^CH 
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era  AH  Pitislinrg  and  soutliern  Now  Jersey  may  sliift  during 

course  »»f  a  clwadu  or  so,  and   bring  about   a  migratiou  of 

industry,  similar  to  the  migrations  which  so  many  of  oar 

}uBtries  huvo  undergone.    It  requires  a  nico  tochuicul  and  com- 

prtrial  judgment  to  strike  a  balauce  wUioh  shall  equally  satisfy 

these  requirements.     So  it  has  come  about  that  in  certain 

tnchns   of  the  industry,  and    notably   in  the  manufacture  of 

itfi  glass,  the  record  until  quite  recently  is  an  almost  uninter- 

^pted  record  of  Qnanclal  disaster. 

A  word,  then,  in  regard  to  these  elements,  beginning  with  the 

Bt,  the  crude  materials. 

In  many   respects  the  most   important  ingredient  is  silica. 
Bee  every  true  glass  is  a  silicate  of  two  or  more  metals.    Sands 
.  sandstones  are  its  commercial  representAtive.    They  are  found 
worhl  OVM-,  but  not  of  equal  purity.     Much  of  this  material 
I  quite  nnfit  for  the  glass-maker's  use,  on  account  of  the   iron 
other  impurities  which  it  contains.    Here  wo  reach  at  once 
ining  cftuso  in  tht«  habitat  of  the  industry.    But  the  dis- 
ju  does  not  end  with   a  clifuiical   examination  of  the 
Bd  rock.    It  concerns  itself  quite  as  strenuously  with  the  phys- 
kl  structnre  of  the  material.     As  it  is  needful  that  all  the  in- 
liouts  of  tho  batch  shall  be  in  a  state  of  fine  powder,  the  Con- 
xion of  the  silicji  supplied  by  Nature  is  a  matter  of  no  small  im- 
inc«.    If  Nature  has  already  done  the  grinding,  and  sr.ndstondj 
quartz  Itxlgo  have  relapsed  into  tho  foi*m  of  a  sand  bank,  i 
sch  the  belter  for  our  purpose ;  or,  if  the  choice   be  between 
^o  sand  rocka  of  unequal  hardness  and  tenacity,  the  softer  aud 
re  easily  reducible  rock  will  be  the  available  one.    In  this  re- 
Ami-TJwi  is  exceedingly  well  off.     Her  .sikuds  are  among  tho 
iLVit  in  the  world.     Both  English  and   French  writers  on  glass, 
Jare  them  to  be  superior  to  their  own  supplies.    Tliey  are 
indant,  too,  as  they  are  excellent.    The  best  deposits  in  New 
igland  are  those  of  Berkshire  County,  Mass.    In  Pennsylvania 
\  sands  of  Juniata  and  Fayette  Counties  are  extensively  mined. 
!ier  notable  localities  are  in  Hancock  County^  W.  Va.,  Fox 
iror.  III.,  Crystal  City,  Mo.,  and  soxitheru  New  Jersey.    New  de- 
its  in  various  part^  of  the  country  are  constantly  being  an- 
iced.    The  importance  of  this  wealth  of  sand  to  the  glass- 
&er  will  readily  be  appreciated  when  it  is  remembered  that  th9^ 
I  glass  contains  from  sixty  to  seventy  per  cent  of  silica.    It 
the  Tery  foundation  of  the  material. 
'  Tho  next  most  important  constituent  is  the  alkali,  which  is  gen- 
yl^lly  a  carbuniito  of  either  soditini  or  [wtas-Vium.    At  tho  present 

Eie  the  sulphate  of  st>da,  or  salt-cake,  is  also  frequently  em- 
yed.  The  function  of  the  alkali  is  to  furnish  one  of  the  metals 
ibe  double  silicate.    Where  the  carbonate  is  used,  sodium  isj 
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now  cbosoD — the  "  soda  "  of  the  markets,  aa  it  happons  to  bo  tl 
cheaper.  Our  forefathers  used  potash.  As  none  of  the«o  %vX 
stances  are  furnished  directly  by  Nature,  the  supply  is  subject 
more  rapid  and  more  extreme  fluctuations  than  in  the  cose 
Bilica,  Before  the  Napoleonic  wars,  and  indeed  until  within  oom* 
paratively  recent  times,  the  chief  source  of  the  alkaline  carbon&tea 
was  the  ashes  of  wood  and  sea-weed.  Whole  forests  were  baroQ 
and  vast  piles  of  sea-weed  were  annually  collected  and  rednoed ' 
ashes  to  gain  tlie  alkalies.  To-day  at  many  a  country  heftrtli 
wood  ashes  are  carefully  put  aside  for  the  annual  Boap-ma 
Oar  earlier  glass-makers  were  thus  dependRnt  upon  tlie  ooastmaD 
or  forester  for  their  supply  of  alkali,  and  it  can  readily  be  »e«n 
that  this  dependence  was  a  large  determining  factor  in  UiO  d^ 
velopment  of  the  industry.  The  poor  quality  and  the  unc«rtai| 
supply  were  an  inconvenience  particularly  felt  in  Fran'^ 
war  so  often  cut  off  the  foreign  commerce.  To  prot-ect  Fi 
dustries  from  these  intematibnal  hazards,  as  well  as  to  secure 
bettor  supply  at  all  times,  the  French  Government  offered  a  pr 
for  the  invention  of  a  process  by  which  soda  could  be  made  d  iroct 
from  common  salt.  The  Leblanc  soda  process  was  the  resulU 
wss  published  in  179:2.  By  means  of  the  new  process  any  nati< 
which  posseesed  salt  springs  or  brines — and  there  are  few  wilho^ 
them— was  enabled  to  make  its  own  soda.  The  process  car 
use  but  slowly,  though  its  effect  has  been  very  far-reaching,  i 
it  transferred  the  soda  manufacture  from  the  wilderness  to  tli 
laboratory.  In  the  development  of  glass-making  in  America  tho 
improvements  were  quite  without  influence  until  within  the  ! 
half  century  or  so.  At  the  present  time  we  are  still  largely  depend- 
ent upon  Kngland  for  our  supply  of  alkali,  but  there  is  a  promis- 
ing increase  iu  tho  homo  manufacture.  Tho  large  production  of 
salt  in  Michigan  and  New  York  3nelds  an  assured  supply  of  the 
crude  material  within  comparatively  short  distances  of  the  glass- 
making  centers,  while  recently  invented  processes  have  greatlj 
improved  upon  the  method  of  Leblanc. 

Tho  third  constituent  of  ordinary  glass,  limestone,  is  so 
dant  and  so  free  from  impurity  that  it  is  scarcely  a  dstsr 
factor  in  the  development  of  the  industry.    One  stone  is  ■ 
as  good  as  another.    There  is  a  tendency  toward  the  Incr 
use  of  lime  in  modem  glass^making,  but  it  is  a  tendency  which 
may  be  indulged  at  very  slight  expense. 

In  the  finer  grades  of  tableware  and  decorative  prod"-^**  ^-n 
takes  tho  place  of  lime  as  tho  second  b&se  in  the  fiilicate. 
this  material,  again,  AnieriL-a  is  ' 

poeita  of  lead  ore  in  tho  Miraissi; ,  .  ,  ..i.^, 

of  the  metal  from  tho  silver  smoltors  of  the  WiMt,  make  the  j 
ply  of  the  oxide  quite  np  to  the  demand* 
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But  a  locality  wliich  furnished  silica,  alkali,  and  lime  would 
^till  be  badly  off  afi  regards  the  needs  of  ghiss^making  if  it  were 
But  of  reach  of  adequate  supplies  of  substances  refractory  enough 
when  fashioned  into  crucibles  to  permit  the  fusion  of  the  mixture. 
For  this  purpose  firo  clay  is  the  material  par  excellence,  since  it 
withstands  both  the  chemical  action  of  the  moltou  glass  and  tho 
disintegrating  effect  of  the  intense  heat  of  the  furnace.  It  is  an 
essential  to  glass-making.  Bulk  for  bulk^  however,  much  less 
■re  clay  is  needed  than  crude  material  for  the  batch,  so  that  it  in 
"ess  needful  that  tho  fire  clay  shall  be  a  local  product.  It  can  be 
brought  to  tho  batch  more  economically  than  the  batch  can  be 
taken  to  it.  It  does  not  happen,  therefore,  in  the  history  of  the 
glass  industry,  that  the  mere  presence  of  suitable  clay  ever  deter- 
mines the  location  of  works.  At  the  present  time  much  of  the 
clay  used  in  both  England  and  America  comes  from  Germany. 
It  is  significant,  in  looking  over  the  columns  of  our  trade  journals, 
that  the  advertisements  are  for  the  most  part  of  the  imported 
rather  than  the  native  article.  There  are,  however,  large  deposits 
of  excellent  clay  in  northeastern  New  Jersey,  in  western  Penn- 
sylvania, in  Missouri,  in  Ohio,  and  in  other  parts  of  tho  country, 
which  must  eventually  be  utilized.  The  American  clay  is,  if  any- 
thing, purer  than  the  foreign,  but  it  is  less  dense, and  will  probably 
require  somewhat  different  treatment  from  the  German,  The 
attempt  to  substitute  it  for  the  imported  in  the  earlier  days,  before 
the  retjuirements  of  the  pot  clay  were  so  well  known  and  our  own 
deposits  had  been  so  well  exploited,  led  to  financial  disaster,  and 
even  to  the  suspension  of  a  large  works  at  Boston,  where  the  ex- 
periment proved  absolutely  fatal.  Our  knowledge  of  refractory 
materials  is  less  scientific  than  of  any  of  the  other  materials  used 
in  glass-making.  In  consequence  we  are  tho  more  dependent 
upon  rule-of-thumb  methods  in  working  them,  and  pay  the  more 
dearly  for  the  experience  when  we  venture  any  innovation. 

The  third  element  involved,  fuel,  is  of  all  the  most  important, 
both  OS  regards  quality  and  cost.  In  America  it  has  been  the 
dominant  element,  and  largely  determined  the  location  of  our 
glaes-housos  and  tho  measure  of  their  success.  The  choice  lies 
between  four  varieties — wood,  coal,  petroleum,  and  natural  gas. 
In  the  earlier  days  a  fifth  fuel  is  found  on  the  list,  North  Carolina 
rosin,  but  it  can  hardly  be  said  to  figure  in  tho  present  production. 
In  England  coal  does  not  seem  to  have  been  used  as  a  fuel  to  any 
extent  until  the  beginning  of  the  seventeenth  century.  About 
1633  Sir  Robert  Mansoll  obtained  a  patent  for  a  "  method  of  mak- 
ing glass  with  sea  coal,  pit  coal,  or  any  other  fuel  not  being  timber 
or  wood."  The  patent  was  probably  for  some  particular  method, 
as  the  simple  use  of  coal  was  well  known,  even  in  tho  preceding 
century,  though  by  no  means  common.    The  early  Virginia  glass 
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works  were  operated  entirely  with  wood.    The  s:i 
vailod  in  Europe,  and  for  mtiny  years  wood  was  \ 
This  made  it  necessary  to  establish  glafls-honsea  near  tht»  foi 
districts,  for  iu  the  absence  of  railroads  atid  of  steairt  uavigati* 
it  was  impracticable  to  carry  so  bulky  a  fwol  for  auy  ^rc-at 
tance.    With  the  substitution  of  coal  a  ntiw  condition  waa  in 
duced,  and  the  question  of  fuel  became  for  the  time  of  less  - 
than  the  siii)ply  of  crude  materials.    These  could  only  be  < 
in  certain  localities,  while  the  fossil  fuel  was  available  in  uinoy. 
Id  our  own  day,  and  within  the  last  half  dozen  years,  another  and 
much  greater  disturbance  of  the  industrial  eiiuiUbrium  has  hcvn 
brought  about  by  the  displacement  of  coal  by  natural  gas.    It 
no  exaggeration  to  say  that,  as  far  as  quantity  and  the  perfect! 
of  the  procosHes  of  manipulation  are  concerned,  the  devolopme: 
of  the  glass  industry  has  been  greater,  since  the  introduction  o 
natural  gas  than  in  all  previous  time.    The  immense  advantage 
of  the  fluid  fuel  over  the  solid,  both  in  economy  of  operation  and 
superiority  of  product,  has  made  the  geography  of  the  glass  in- 
dustry and  of  natural  gas  nearly  identical.    One  might  almost 
use  a  geological  map  of  the  United  States  for  a  chart  of  the  gl; 
making  districts.    Wherever  the  Trenton  limestone  and  the 
coal  measures  are  near  the  outcrop,  one  may  reasonably  ©: 
find  glass-houses  scattered  over  the  surface. 

It  does  not  follow,  of  course,  that  glass-making  at  the  pi 
day  is  limited  entirely  to  the  natural  gas  country.  There 
occasional  glass-houses  in  various  localities,  and  there  are  di»trir; 
BO  favorably  located  in  other  nwpects  that  they  can  overoomo 
disadvantages  of  the  solid  fuel  and  still  rank  aa  recognized  ccn 
of  the  industry.  Such  a  center  is  found  in  the  largo  bottle- mukiiig 
establishments  in  southern  Kow  Jersey.  But  these  works  ftr^^ 
generally  quite  old,  and  already  hiui  expensive  plants  in  operatio^f 
before  the  utilization  of  natural  gas. 

The  character  of  the  fuel  has  thus  given  rise  to  throe  distinct 
eras  in  the  industry — that  of  wood,  of  coal,  and  of  gas.  The  om  of 
petroleum  has  been  too  limited  and  for  too  secondary  purpoMs  to 
mark  a  distinct  chapter. 

The  fourth  essential  element  is  labor.     While  it  18,  in  a  lee' 
nical  sonso,  the  most  important  olorruiut  of  all,  it  1 
losa  influence  than  the  material  fnctorH  in  ileciding  t 
the  industry.    Since  its  emancipation  from  serfdom,  labor  hafi 
displayed  a  portability  which  has  mode  it  avnilal-^ 
of  th«  globe.    A  largo  degree  of  duxtority,  if  m 
is  needed  in  the  glass-worker ;  hut  if  one  is  to 
mixed  nationality  of  our  American 
he  does  not  belong  to  any  country, 
he  is  wauted,    U  is  easior  t 
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worlc"lo  him.    Once  located,  he  is  fairly  permanent^  and  his 
Idcxteiity  is  boou  reproduced  in  the  band  of  apprentices  who  gather 
iround  him. 

With  oar  present  increasing  output,  the  question  of  a  market 
ao  Iwss  important  than  the  technical  operations.    The  product 
so  fragile  anti  so  bulky  that  the  market  must  needs  be  fairly 
ccesaible.    Difficulties  of  transportation  wrecked  a  number  of 
I  earlier  enterprises.    An  observer  of  the  first  attempts  at  glass- 
Ixnaking  in  Virginia  reported  that  the  industry  would  have  done 
[very  well  \\sA  there  been  any  market  for  its  warfts. 

These  are  the  five  elements  which  in  the  kaleidoscope  of  indus- 
trial progress  have  given  us  the  series  of  pictures  constituting  the 
listory  of  the  glass  industry.  These  pictures  are  the  more  intel- 
igible  when  one  has  studied  their  elements  separately. 

The  Jamestown  venture  in  Hju8  was  evidently  undertaken  be- 

ise  of  the  abundance  of  timl>er.    This  gave  the  necessary  supply 

potash  as  well  as  of  fuel.    The  early  colonists  in  America  auf- 

f erttl  indeed  from  an  embarrassment  of  riches  in  tlie  way  of  forests. 

They  needed  no  arbor-days.    As  a  consequence,  any  enterprise 

which  cleared  the  land  for  farming,  and  did  it  at  a  profit,  com- 

mejid&I  iUolf  to  their  thrift.    So  in  the  colonial  records  of  the 

seventeenth  century  we  find  not  infrequent  mention  of  existing  ur 

jrojct^tod  glass  works.    The  early  Virginia  enterprise  was  fol- 

1ow(m1,  in  1031,  by  a  more  extensive  attempt.    Subscriptions  were 

:)pfned  in  London  for  funds  to  build  a  second  glass-house — the 

irst  having  fallen  into  decay — to  be  devoted  to  the  manufacture 

beads  for  the  Indian  trade.    Italian  workmen,  probably  edu- 

»ted  in  the  famous  factories  of  Murano,  were  sent  over  to  the 

l<!olony  to  take  part  in  the  new  enterprise.     It  was,  however, 

itrought  to  a  tragic  end  by  the  Indian  massacres  of  the  following 

lyoar,  when  the  glass-house  was  destroyed.    The  natives  seem  to 

|}iAve  been  for  the  time  quite  blind  to  the  allurements  of  glass 

|;beads,  or  they  may  have  thought  that  they  were  paying  too  high 

price  for  them.     With  this  double  failure  glass-making  in 

'irginiii  entirely  ceased,  and  was  not  revived  until  many  years 

fter. 

JfMuwhile,  Massachusetts  was  starting  her  first  glass  works, 

were  at  Salem,  and  were  built  in  1038.    In  New  England 

be  town  has  over  been  an  active  agent  in  all  affairs  concerning 

^he  public  good.    It  took  a  lively  and  possibly  at  times  a  trouble- 

ame  interest  in  these  early  manufactures.    The  establishment  of 

{lass  works  at  Salem  was  held  tu  be  an  event  of  public  importance, 

knd  the  town  vote*l  the  projectors  several  acres  of  land,  which 

'     f     Mfd  an  the  Glass-IIonse  Fields.    In  1(341  it  showed 

rest  in  the  enterprise  by  granting  a  loan  of  thirty 

pounds.    The  works  continued  in  operation  for  some  time,  turn- 


I 
4 


I 

4 


9 


440 


Tff£  POPULAR  SCIENCE  MQNTItLY. 


ing  out  for  the  most  part  simply  bottles  and  tlio  rougher  sorts  of 
domestic  warefi.  Thoy  finally  stopp*^d  operations  in  1670,  -for 
lack  of  capital." 

Id  New  York,  Jau  Smeedes  was  making  bollow^  ware  in  glaas 
somewhat  before  the  year  1604,  and  bis  enterprise  gave  tbe  oam* 
of  tbe  " Glass-Makers*  Street"  to  the  lane  in  which  ho  worked 
He  does  not  seem  to  have  had  any  successor*  however,  for  aft«r 
hifl  death  the  industry  disappears  from  the  records  until  the  fol- 
lowing century. 

Well-moaning  offorta  were  also  made  to  establish  the  iudusi 
in  Pennsylvania  in  the  closing  years  of  the  century*  but  they 
not  scorn  to  have  been  successful.     In  a  letter,  written  in  I 
Pen n  alludes  to  a  glass-house  then  esisttng  in  Philadelphia, 
speaks  hopefully  of  its  prospects ;  but  these  were  never  realixcxL 
Yot  there  socms  to  have  boon  a  good  market  for  window  glass  st 
least,  if  we  are  to  credit  the  following  doggerel,  written  by  Holms 

in  1689: 

*'  The  irindow  glius  »  often  here 
Exceeding  scarce  ud  very  dear, 
So  that  some  in  this  way  do  tako 
Isinglaw  windows  for  to  make." 

These  are  the  only  known  records  of  glass-making  during  the 
seventeenth  century.  None  of  the  attempts  became  permmn«iiit 
industries.  The  advantages  of  cheap  and  abundant  fuel  and  of 
easily  obtainable  alkali  were  more  than  offset  by  the  corrospond- 
ing  disadvantages  found  in  all  new  commuuitiea.  In  some  of  tb 
colonies  there  was  no  accessible  market.  But  the  greatest  obstacli 
was  the  pressure  of  more  remunerative  occupations  upon  the 
teution  of  the  glass-work ers.  Land  was  everywhere  ubund 
and  could  be  had  almost  for  the  asking.  The  temptation  to  [h 
from  the  artisan  class  to  the  ranks  of  the  gentry  was  a  strong 
in  the  minds  uf  European  workors.  It  was  an  unusun' 
tunily,  and  in  both  this  and  the  following  century  the  p: 
of  early  agriculture  were  willingly  endured  for  a  time  by  those 
who  had  originally  come  to  the  colonies  for  ili  >}io  of  aonioe 

or  the  trades,  in  order  that  they  might  ultima  joy  the  satis- 

faction of  being  landholders.  This'* desertion," as  it  was  callsd 
by  the  wage-paying  classes,  led  to  the  abandonmr-r  •  '  niany 
promising  manufacturing  enterprises.    America  st*-  r^r-_ 

haps  more  than  now,  for  personal  liberty  and  indi 
soem  to  have  been  loss  willing  to  soil  themselvt->«  mf  itiuu^kisd 
slavery,  and  more  anxious  to  remain  their  own  mastera.^^ 

The  eighteenth  century  witnessed  an  extensive  revival  of 
glass  industry,  and  gave  birth  to  some  of  the  most  ir^'v-'-^   ^t 
t«bUahments  of  the  present  day.     This  activity  w. 
crowded  into  the  latter  part  of  the  century. 
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setts  took  tho  lead,  Ahout  1750  works  were  erected 
FartUons  at  the  village  of  Germniitowii  iw  Braintree. 
were  intended  for  the  manufacture  of  bottles.  After  a  short 
in  they  were  destroyed  by  fire,  and  were  never  rebuilt.  Two 
Iftlt*r  tbt!  General  Court  attempted  to  encourage  the  indu3try 
by  granting  Isaac  C.  Winslow  the  sole  privilege  of  makinR  glass; 
but  he  seems  not  to  have  profited  in  his  monopoly,  for  in  1787  the 
Mune  exclusive  privilege  was  granted  to  a  Boston  company.  The 
munupdly  covered  iifteen  years,  and  had  attached  to  it  a  penalty 
of  five  hundred  pounds  for  each  infringement.  By  this  time  there 
was  a  sufficient  homo  market  to  warrant  somewhat  extensive 
•IS.  Public  sentiment  was  overwhelmingly  in  favor  of 
;,in  products.  Tlio  comjiany  devoted  itself  to  the  manu- 
\  of  crown  gloss,  and  was  one  of  the  first  makers  of  window 
)aas  in  America.  It  started  out  rather  badly  by  erecting  a  large 
nd  ill-adapted  factory  at  the  foot  of  Essex  Street.  This  had 
afterward  to  b«  taken  down  and  another  structure  put  up  in  its 

tiftce.  Then  came  difHculties  in  obtaining  workmen,  so  that  tho 
Bw  industry  did  not  get  under  way  until  the  fall  of  1793.  In  the 
following  ycAr  tho  company  was  fortunate  in  securing  the  services 
of  a  skillful  German  glass-blower  named  Lindt,  and  under  his 
management  the  enterprise  was  wonderfully  successful.  The 
Boston  window  glass  was  reported  to  be  equal  to  the  best  imported 
glaos,  and  posBibly  even  superior.  The  shares  of  tho  company 
■old  at  a  good  price,  and  tho  industry  enjuye<l,  or  suffered,  some- 
thing very  similar  to  a  modern  boom.  By  the  end  of  the  century 
the  annual  output  of  window  glass  amounted  to  seventy-six  thou- 
Mod  dutlars.    But  the  confidence  bom  of  success  finally  brought 

te  company  into  diflicuUy.  They  extended  their  operations  in 
veral  directions,  and  made  the  dangerous  experiment  of  substi- 
tuting native  fire  clay  for  the  imported.  They  were  also  embar- 
raoBod  by  a  lack  of  suitable  fuel.  These  difficulties,  combined 
with  sulwequent  bad  management,  finally  led  to  failure,  and  the 
works  were  nhut  down. 

In  Now  York,  glass-making  was  again  undertaken  in  1754. 
The  factory  was  located  in  what  is  now  Brooklyn;  tho  venture 
being  made  by  a  Dutch  gentleman  of  the  name  of  Bamper.  But 
the  enterprise  was  of  short  life.  A  littlo  later,  ^Vlbany  seems  to 
have  b««n  the  center  of  the  glass  industry.  A  Flemish  family  by 
the  name  of  De  Neufville  were  tho  chief  spirits  in  these  enter- 
priaea.  It  is  nnoertuin  how  many  glass-houses  ihf^y  eslublisliod, 
but  one  at  least  seems  to  have  been  in  operation  in  17H(!,  and  to 
have  hod  a  very  hard  time  of  it.  In  176B  Leonard  do  Neufville 
id  his  partners  appealed  to  the  State  for  aid  in  behalf  of  the 
resborough  glass-house.  Their  patience  must  have  btwn  se- 
verely taxed,  however,  for  it  was  not  untU  1793  that  their  petition 
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was  granted.    The  L**gt.slrttiire  voUhI  thom  a  loan  nf  x 
sand  pounds  for  eight  years,  ihruo  yuan*  without  iiiltrn.' 
years  at  iive  per  cent    Three  years  later  the  enterpriae  was  mord 
to  Hamilton,  a  manufacturing  town  which  had  just  boer. 
some  ten  miles  to  th*)  west  of  Albany.    The  phint  consist* 
glass-houses  with  three  largo  furnaces.    Thirteen  glass-blowt 
were  employed,  and  tnrned  out  twenty  thousand  fi»t  of  windc 
glass  a  month — nearly  half  an  acre — besidis*  a  fair  output  of 
ties  and  liiiit  glass.    The  fuel  was  gathered  from  the  pine  furuill 
of  the  neighborhood.    The  methods  employed  seem  to  have 
much  the  same  as  elsewhere,  except  that  they  were  carried  nut 
with  much  system,  and  that  kelp,  the  ashes  of  sea-weed, 
stitntod  for  the  purifit'd  potash.    The  product  found  a  re;-..' 
ket,  and  for  some  time  the  industry  was  in  a  most  flotiris 
condition.    But,  with  the  cutting  down  of  the  surrounding  fo 
fuel  became  more  and  more  scarce.    The  dnal  abandonm« 
the  enterprise  in  1815  is  said  to  have  been  due  to  this  cause. 

But  in  none  of  the  colonies  wore  the  conditions  for  glass-ii 
ing,  and  particularly  of  bottles  and  the  coarser  kinds  of  ho 
ware,  so  entirt^Iy  favorable  as  in  southern  New  Jersey.  Extenin^ 
pine  forests  covered  thousands  of  acres,  while  sand  of  sufficied 
purity  existed  in  large  quantities  and  had  only  to  be  carted  »  fs 
feet  to  the  glass-house.  Qualities  which  make  the  region  m««t 
unpromising  for  other  purposes  have  devot4><i  it  to  the  u 
glass-maker.  For  more  than  a  hundred  years  it  has 
home  of  the  bottle  trade.  About  the  middle  of  the  last  century  a 
glass-house  was  established  in  Salem  County.  It  was  known  aa 
Wistar'8,and  employed  a  number  of  German  glaes-blowers.  Other 
glass-houses  were  established  throughout  the  county,  illustrsHng 
roven  at  that  early  day  the  now  well -recognized  greganousneiM  of 
lannlactures.  Many  of  them  were  subsetjuently  abandoned. 
There  was  a  general  exodus  of  German  workmen  to  the  iput, 
which  has  since  been  called  Glassborough,  Hero  in  1775  they  i 
tablished  a  bottle  factory  which  is  still  in  existence,  and  is 
oldest  continuous  g]ruu;-house  in  America,  as  well  aa  the 
of  our  present  bottle  factories.  It  was,  however,  many  y« 
fore  the  manufacture  of  otlior  grades  of  glass  was  attc 
The  conditions  best  adapt  the  region  U*  tht- 
glasa.  Though  window  glass  has  since  bei<r 
the  cotnpetition  with  other  districts  farther  west  is  very  uneqc 
Le-    '         aa  the  local'  '  '  ' 

\\  y  always  ma 

There  is  a  certain  picturestiuoness  about  Ibo  d< 
the  indualry  iu  PL'unsylvunia.    In  Petii  *    "' 
many  years  after,  it  was  simply  a  succej- 
failurea  are  hardly  leas  interesting  than  th«  suoosoaas  olsuwl 
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lie  TUrtst  extonaive  attempt  was  that  made  by  the  Baron  Steigel 

Xt&i.    He  built  the  village  of  llanhpim,  elovon  miles  from 

2nca6ter,ati(l  erected  iron  furnaces  and  glass  works  in  the  neigh- 

srhood.    0])«ration8  were  conducted  upun  quite  a  grand  scale, 

id  the  glass  produced  was  of  excellent  quality,  but  the  enter- 

pirise  was  far  from  successful.    The  baron  was  too  dramatic.    Hia 

iiome  was  u  v<>rital)li::  caHtle,  and  from  its  battlements  the  dis- 

Dharge  of  cannon  nuuouucod  the  return  of  the  lord  of  the  manor, 

and  summoned  his  retainers  from  furnace  and  factory  to  do  honor 

jL^o  the  occasion.    Tliis  is  thought  to  have  somewhat  interfered 

|Blirith  the  processes  of  glass-making.    The  war  cut  off  his  income 

from  across  seas  and  forced  the  abandonment  of  the  works.    The 

iron  establishmeut  passed  into  the  hands  of  the  Coleman  family, 

and  i^  still  in  operation. 

West  of  the  Alloghanios  the  industry  was  slower  in  finding  a 

footing,  but  the  conditions  there  made  it-s  establishment  a  mat- 

•  of  destiny.    Mr.  Albert  Oallatin  and  his  associates  established 

jurishing  wimlow-glass  factory  at  Now  Oenova  in  Fayette 

nty,  Bomuwhere  about  the  year  \7^'i.   Various  dates  have  been 

aefligoed  for  this  undertaking,  one  published  statement  placing  it 

^^^M^rly  as  ITRr),  but  the  most  reliable  evidence  appears  to  be  in 

PBHir  of  the  later  date.    The  abundance  of  good  glaes  sand  and 

ihfi  wealth  of  timber  were  the  attracting  forces.    The  glass-house 

waa  forty  feet  square  and  contained  one  eight-pot  furnace.    The 

enterprise  was  reasonably  successful  and  continued  for  thirty  or 

forty  years.     But  more  significant  was  the  opening  of  a  glass- 

[loiuie  in  Pittsburg  somewhat  earlier  than  this,  since  the  city  has 

Boir  become  the  center  of  the  industry  in  America,    There  is  a 

truditi(?n  that  this  early  factory  was  established  in  1795,  and  was 

ton  the  west  side  of  the  MonongahelB,at  what  is  now  called 

Duse  Ripple.    It  was  devoted  extensively  to  the  production 

of  window  glass,  and  is  reported  to  have  been  about  the  same  size 

I  the  New  Geneva  plant.    Two  years  later,  in  1797,  General  James 

)'Hara  and  Major  I^aac  Craig  established  more  extensive  works, 

rboee  diitc  and  history  are  quite  authentic.    Wo  beliove  that  these 

core  the  ftret  works  in  America  to  use  coal  in  the  manufacture  of 

rlaea.    Ab  the  supply  of  fuel  was  right  at  hand  and  practically 

baustible,  they  escaped  a  source  of  danger  which  constantly 

L'ed  th(JSo  ot*tablisbments  which  depended  upon  wood.    The 

rorks  were  intended  for  the  production  of  window  glass,  but,  like 

'  plants  tu  tliose  days,  al^o  turned  out  some  bottlea. 

Ilium  found  among  General  O'Hara's  papers  suggests 

iiat  for  a  time  at  least  the  outgo  made  more  impression  upon  him 

■ ,  for  it  roads,  "  To-day  we  madn  the  first  bottle,  at 

vy  thousand  dollarB."    Many  dinicultios  had  to  be 

a©t  and  overcome  before  the  works  proved  succossf  uL   They  were 
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subsequently  enlarged  and  improved,  an'     '       -makin^j  bi 
one  of  tLv  recognized  industries  of  Pi.  .    A  glaas-b 

has  ever  since  boon  in  continuoas  operation  upon  the  very  site 
of  this  early  factory.  It  can  not  be  said,  however,  that  gla»- 
making  was  really  an  assured  success  iu  Pittsburg  until  as  U(^ 
as  1830. 

The  otlior  colonies  were  also  more  or  loss  active  in  glass 
duotion.  Attracted  by  the  cheapness  of  fuel  and  labor, 
Robert  Hewee,  of  Boston,  set  up  a  glass-house  at  Templo,  N". 
in  1780.  Like  most  industrial  pioneers,  he  had  rather  a 
time  of  it,  and,  after  making  some  window  gloss  and  boll 
ware,  abandoned  the  enterprise  in  the  fullowing  year.  A  refer- 
ence in  Washington's  diary  shows  that  glass  was  made  In  New 
Haven,  Conn.,  in  1789,  and  a  glass-house  is  known  to  li&vo  bera 
in  operation  at  about  the  same  time  in  Hartford.  In  Maryland 
the  industry  obtained  quite  a  firm  fooling.  The  Legislature 
couraged  it  by  loans,  and  the  General  Qovemment  in  1789,  at 
instance  of  Mr.  Carroll,  gave  American  glnss  works  the  protecti< 
of  a  ten-per-cent  customs  duty.  The  first  factory  was  locatod 
Tuscarora  Creek,  near  Frederick  stown,  and  was  known  as  the 
Etna  Glass  Works.  Like  so  many  otbor  glass  factories,  it  wsh 
under  German  management,  tbe  owner  being  Mr.  Jobn  F.  Ame- 
lung.  The  works  were  started  in  1776  and  wore  moved  to  Balti- 
more in  1788.  Both  sheet  glass  and  bottles  were  produoi^, 
output  enjoying  a  high  reputation  for  superior  quulity.  Bui, 
spite  of  its  technical  success,  the  venture  was  a  tiuancial  failure, 
^and  had  finally  to  be  abandoned.  The  "  Baltimore  Gbiaa  Worl 
Btablished  in  1700,  were  more  successful,  and,  I  boliovo,  aro^ 
in  operation. 
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Br  tbe  doatb  of  Lord  Tennjton,  %%y%  Katur«.  "not  onljr  dofn  Eo^aad  Vm 
Odo  of  her  noblest  sod*,  bot  tbe  world  Iomb  tho  poia  wliu,  sborv  nil  odifra  «ko 
luTQ  over  ]iv«d,  combioed  th«  1ot«  tnd  knowledge  of  Niituro  with  tbo  uo 
0tud/  of  the  CAIU08  of  things  and  of  NAtnre^s  Inws.  When  from  Ibi"  point  of  \ 
we  ciimpare  bim  with  bis  forerunnera,  Danio  is  tbe  onlj  ooq  it  ta  nredfat  to  i 
but  althoiigli  f>Aoic'(i  kiiowlvdge  wn*  abreaat  rtf  bis  time,  he  bcketl  tbo  fnltiMMi 
Tonnrson,  for  tbe  rvason  that  in  bin  '!  '  wnti  nMitrirt^il  witbin  eiuroi 

liniitM.     It  ii  right  Bnil  tittinp;  that  tb*:  '  'i-tr;r  Hbuutd  l>v  aiMK>'*i~.'-rt:)  -triik; 

Uio  blgbest  Icnotricdge,  and  in  Ibo  stutljr  of  >cittu.-v,  lu  TennvHOO  ba 
we  bttve  one  of  the  nccoHSAr/  bueA  of  Uie  fullest  jnttlry— •  (lootry  »i- 
at  the  wiQie  time  to  th»  deepmit  emuliou*  ui>l  tbe  litifheA  and  brondo«t  Ifl 
of  mankind.    Tenn;»on,  in  #hun,  hu  ihown  tbut  lotenoo  and  poetry,  eo 
b44ng  uitA^al»tt<^,  mn«it  furowr  tdvanoe  ftiHU  ride  to  wM*."    TwonvMAn  «v  \ 
Follow  of  ilic  I^  ty,  and  that  t>odj  wm  r-  { 

prmident  and  '  rof.  IrfMik;**'  tiiuiilni  rcn 

in  utrunotny  imiLAiyiuii.t.tanco  with  it. 
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MAN   IN    NATURE. 
bt  u.  Paul  topinaed. 

'AN   is  an  animal,  by  the  same  tiUe  with   other  ani 

without  any  more  rights  than  those  conferred  upon  him 
by  virtue  of  the  law  of  the  strongest,  by  his  physical  organiza- 
tion, hi8  physiologio-al  attributes,  and  his  success  in  the  struggle 
for  existence.    His  body  is  of  the  same  substance,  is  composed  of 
the  same  tissues,  and  possesses  the  same  organs.    His  forms  are 
einaple  varianU,  produced  by  the  same  force  that  urges  other 
beings  to  dittcrentiatiun.    Like  every  animal,  he  participates  in 
Ihe  everlastting  round  of  being  born,  reproducing,  and  dying. 
He  was  such  when  Galen  dissected  the  ape  to  study  it,  and  he  has 
continued  the  same,  resembling  the  apo  in  some  respects  and 
lifforing  from  it  in  others,  subject  to  the  same  wants,  the  same 
''^hyaical  experiences,  the  same  instinctive  impulses,  the  same 
inner  feeling  urging  him  to  take  everything  to  himself.    In  con- 
sideration  of   the  highly   developed   properties  of    his  cerebral 
organ,  of  his  judgment,  which  permits  him  to  see  things  exactly 
aa  ibey  are,  of  his  memory,  which  enables  him  to  store  up  ob- 
servations and  draw  inductions  of  the  whole  from  them,  of  his 
I      routine-breaking  initiative,  and  of  his  ideal  conceptions,  he  may 
^■by  a  turn  of  mind  regard  himself  as  forming  a  separate  kingdom 
^Fln  tbe  Cosmos.    But,  in  his  body  he  is  and  always  will  be  an 
V  animal — a  vertebrate,  a  mammal,  a  monodelph,  a  Primate.    None 
of  the  characteristics  of  these  groups  is  wanting  in  him ;  eminent- 
^■ly  none  of  those  of  the  Primates.   He  possesses  peculiar  character* 
^f  isticB  which  give  him  a  special  place  of  favor  among  them ;  but 
he  begins  by  having  their  general  characters. 

"Then,"  you  will  tcdl  us,  "you  place  man  by  the  side  of  the 
monkeys,  of  those  beings  which  are  often  so  abject.  Could  you 
not  find  a  nobler  animal  ?"  That  is  prejudice,  judgment  by  ap- 
pearance&  The  monkeys  are  not  disinherited  beings,  but  the 
contrary.  Some  of  the  ungulates — the  deers  and  the  horses — 
have  readied  a  high  grade  in  the  scale  of  the  mammals:  we 
oateom  them  because  of  tho  perfect  adaptation  of  all  their  parts 
to  an  ideal  of  existence ;  their  forms  are  elegant,  their  paces  are 
graceful  and  rapid  ;  they  render  us  service  while  contributing  to 
our  pleasures ;  they  are  the  last  ef&orescence  of  a  branch  which 
has  been  growing  and  blooming  since  the  Eocene  epoch.  Some  of 
the  carnivores, like  the  cats,  are  likewise  objects  of  our  admiration 
for  the  complete  harmony  of  their  whole  organisms  to  their  pecul- 
iar modes  of  life;  they  have  power,  nobility,  and  freedom.  But 
noitborof    '  •  Hsees  whzit  the  humble  monkeys  have— a  cere- 

bral type,  1  d  among  them  all  from  its  origin,  and  already 
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developed  in  the  ugliest  among  tbem.    The  brain  of  the  tiQ 
nearest  by  virtue  of  its  less  radimcntary  anU'rior  lobo  (o  that 
the  Primates,  is  rude,  notwithstanding  its  well-formed  coutoIa 
tions,  in  comparison  with  that  of  the  simians  in  generoL    Eve 
the  skull  of  the  monkeys  has  something  human,  and  reHecte  tli 
interior  cerebral  organ.    The  brain  has  been  evolve<l  in  all  tli 
branches  of  the  tree  of  the  mammalia,  and  at  the  end  of  8on 
branches  is  elaborate  in  ita  conTolntions,  sometimes  sur^iaesii] 
that  of  man  in  their  richness.     But  in  only  onn  bninch,  thai 
the  monkeys,  does   that  exist  from   the  beginuing  wliich  gir^ 
the  brain  a  special  value,  and  causcfi  them  eventually  to 
whether  the  number  of  convolutions  l»o  equal  or  unequal. 

Wo  are  amuse<i  with  the  monkeys,  without  remarking  how_ 
marvelously  they  too  are  organized  for  their  peculiar  mode 
life.    We   see   them   sporting,  grinuKung,  swinging   from   ob 
branch  to  another,  and  performing  the  most  inorodihie  fe<it« 
real  acrobats.    But  we  do  not  reflect  that  these   habit-s,  thti 
necessities  of  their  existence,  are  precisely  what  has  given  rise  ' 
the  organ  to  which  man  owes  most,  after  the  brain — the  han^ 
That  hand,  which  by  a  curious  aberration  had  'u\  some  of  tl 
marsupials  abandoned  the  anterior  for  the  posterior  extre; 
still  occupies  that  extremity  in  the  lemurians.    In  the  moil 
it  returns  to  take  possession  of  its  natural  place  of  cl>  t| 

to  perfect  itself  gradually  and   to  result   in  the  ii-: 
apparatus  which  has  caused  Franklin  to  define  man  as  "tli 
maker  of  instruments." 

The  brain  and  its  accompanying  type  of  skull,  the  baud 
its  annexes  the  nails,  are  the  charnctoristics  which  bAve 
duced  the  privileged  situation  of  those  animals  which  are  col 
rectly  grouped  together  under  the  designation  of  the  order  (jj 
Primates.    With  some  modifications  in  the  proportions  of  tt 
limbs  to  height  and  some  accessf)ry  characteri sties,  their  variftol 
give  place  in  them  to  divisions  ranging  from  the  lowerit  up  to  ma 
These  divisions,  whatever  may  be  their  relative  value  and  Lh« 

respective  distances,  are  five:  The  lemurians — Ih* •' '  tl: 

New  World,  or  the  cobeans,  from  whiL^li  the  8r< 
sometimes  separated ;  the  monkeys  of  the  Old  Worlil ;  UuJud 
keys  or  pithecans ;  tailless  or  anthropoids ;  and  man.    A  que 
which  we  had  set  l)efore  ourselves,  and  which  load  been  mu4!lt| 
cussed  in  the  Soci(5t<5  d'Anthropologie,  wna  whft' 
poids  of  this  list  are  uethror  to  the  pithoaiu  and  •.'. 
or  to  man.    Shall  wo  place  in  the  same  group  monk' 
tbropoids  or  anthroix>ids  and  man  ?    Tlie  question  Wftii  Uiua 
of  measuring  in  some  way  the  interval  between  these antl 
and  man  and  comparing  it  with  the  Bubseqnoat  inturvaU  beti 
the  lower  monkeys.    From  the  rtuuH  came  Uie  adoption  of  i 


er  of  the  rival  systems  of  classification,  some  separating  man 
•m  the  Priitiat«9  as  a  special  order,  others  isolating  faim  among 
imatea  as  a  Ruborder  or  family,  and  others  Including  man  and 
thropoids  together.  We  said  we  must  draw  up  a  general 
bftlAnce  sheet.  As  t%e  divergences  sometimes  pertain  to  what  we 
consider  <»nly  one  aspect  of  the  problem,  it  was  necessary  to  ro- 

«,rd  all  tlie  aspects ;  and  we  have  done  this.  We  have  given  our 
Delusions  respecting  each  characteristic,  respecting  each  group 
^  vj  chara<;teris1ics.  Our  pireaeiit  purpose  is  only  to  summarize  the 
most  anirmaiivtj  of  thuiii,  those  that  cuiicem  the  brain  and  the 
itkull,  tlie  adaptation  of  the  body^  and  particularly  of  the  lower 
liiiibs,  to  the  bipedal  attitude,  and  of  the  upper  limbs  to  pre- 

|H  In  the  general  type  of  the  brain  we  have  only  determined  com- 
^Kon  characteristics  in  what  concerns*  the  profound  structure. 

The  typo  of  the  convolutions  appears  to  us  rudimentary  in  the 
iwer  Primates;  grmlually  developing,  already  characterized  in 
o  papion;  absolutely  established,  according  to  Broca,  in  the 
ibbon;  becoming  more  complicated  in  passing  from  the  anthro- 
i<is  to  man,  but  without  approciablo  change  to  a  characteristic 
fhioh  rauist  not  bo  neglected,  the  transformation  of  the  thiifl  fron- 
con volution.   Man  alone  presents  the  speech  centre,  a  character- 
ic  corresponding  with  the  acquisition  of  the  faculty  of  articu- 
it<'  language.    The  conclusion  results  that,  even  without  regard 
the  richness  of  man's  convolutions,  there  still  exists  betweon 
Im  and  the  anthropoids  a  diflFerence — capital  in  its  physiological 
nsequenccs — which  forbids  any  relation  on  this  ground  betweon 
lem  and  him.    As  to  the  volume  of  the  brain  the  conclusion  is 
resa.    It  is  triple  In  man  aud  leaves  the  anthropoids  with  the 
ler  monkeys. 

The  consequence  of  this  increase  of  volume,  general,  but  pre- 
minant  in  the  anterior  lolies,  is  the  complete  transformation  of 
(•skull.    Whilt'  it  retains  some  of  the  characteristics  peculiar 
to  the  Primates  in  general,  which  it  had  already  assumed,  it  he- 
mes what  we  know  it  in  existing  man,  profoundly  different  in 
itfi  characturistics  from  the  skull  of  the  anthropoids,  including 
o  craniometrical  characteristics.    The  face  itself  is  transformed. 
,11  bends  before  tlie  supremacy  of  the  organ  which,  near  or  far, 
vorns  tie  whole  human  organism  and  separates  it  completely 
m  the  aiithrojMiids. 

The  hand  is  the  second  fundamental  charoci'eristic  of  man, 

i  a  characteristic  common  to  all  the  Primates,  starting  with 

t  ones  and  advancing  continually  toward  perfection.    With 

lonkeys,  the  forearm  comes  to  the  aid  of  the  hand ;  with  the 

thropoida,  the  whole  fore  limb  concurs  in  the  function ;  in 

lan  it  acquires  its  final  degree  of  precision.    Till  then  it  was 
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euiar  seaae.  and  it  becomes  the  faithful  exec 
the  brain.  Ib  then  anjtluDg  more  wonderful  than  (he  move- 
ment impereeptibjy  and  gradually  impreeeeA>y  the  fiagcrs  on  the 
screw  of  the  microscope  in  micrometrieal  operatioae  ?  The  hand, 
therefore,  relates  the  anthropoid  to  maa,  but  mors  in  appeanaee 
than  in  reality,  for  in  the  anthropoid  it  still  remains  the  brotsl 
graspin^f  apparatus  of  the  monkeys^ 

The  last  characteristic  is  that  of  attitude.  It  is  oomplsx  in  the 
monkeys,  similar  in  some  respects  to  that  of  quadnipeds  gcnenLUy, 
bat  really  speciaL  Signn  of  the  e:rect>OQ  of  the  trunk  aiv  already 
manifested  in  some  monkeys — as^  for  instance,  the  cynocepholus. 
This  erection  is  emphasized  in  the  anthropoids,  but  without  naaoh- 
ing  the  upri^^ht  poeiition,  and  reoUy  permitting  standing  on  the 
{etst.  With  them  the  characteristics  leading  to  that  attitude  bear 
on  little  else  than  the  viscera  and  the  Tertebrai  column.  They 
are  inappreciable  in  the  head,  and  are  hardly  more  marked  in  the 
lower  limbs,  where  the  calves,  thighs,  and  buttocks;,  character- 
lAtic  of  tho  effort  necessary  for  keeping  the  upright  position,  are 
wanting. 

Contrary  to  what  has  been  said,  the  anthropoids  are  less  quali- 
Bfd  to  hoUl  themselves  erect  than  the  other  monkeys.  These  can 
walk  on  the  ground  with  extended  sole;  the  anthropoids  are 
able  to  do  so.  The  monkeys  had  in  the  lower  as  well  as  in 
upper  limbs  a  hand  competent  to  act  as  a  foot.  This  bund  is 
proved  in  the  anthrr)|»oids  in  the  direction  of  its  function  of 
ing,  but  to  the  detriment  of  its  accessory  function  as  a  foot;  in  i 
lower  limbs  it  is  turned  in  in  such  a  way  that  the  palm  can  , 
a  tree  by  the  side,  but  can  only  painfully  set  itself  on  the  groi 
upon  its  outer  edge,  and  very  likely,  too,  upon  the  backs  of 
toes.  The  hinder  hand,  therefore^  hollows  out  a  gulf  bet^ 
the  anthroi>oids  and  the  monkey ;  but  the  gulf  between  man 
the  anthropoids  is  wider. 

Cuvier's  reasoning  was  correct.    Tlio  monkoyn,  and  s*?^' 

the  anthropoids,  deserve  the  name  of  quadrumana  on  t 
that  we  do  not  understAnd  the  word  Jiand  in  the  rigorous  wnso 
that  is  given  it  in  the  case  of  man,  but  in  the  sense  of  on  instru- 
ment that  adapts  itself  to  some  kind  of  prehension.  To  us  man 
Jouo  has  two  real  Imnds.  ns  he  alone  among  the  Primatias  has 
two  feet  capable  of  supporting  the  ontiro  weight  of  the  body 
standing.  When  wo  suppose  that  the  anthropoid  is  in  a  stage  of 
advance  toward  a  vortical  position,  we  confound  in  him  charne- 
teriotics  relative  to  the  adaptation  of  the  arm  and  forearm  to  ' 
prehensile  (unction  and  characteristics  relative  to  the  vortical  i 
titude.    If  we  suppress  the  former  and  whatever  bears  upon  tl 
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ttrftightemug  of  Iho  trunk  in  arboreal  life — a  straightening  which 
no  way  implies  a  vertical  position  of  the  lower  limbs — there  is 
othing  left  particularly  to  the  credit  of  the  anthropoids.  The 
ther  distinctive  characteristics  of  man  and  the  anthropoids  are 
dnry,  but  lead  to  the  same  conclusions.  Hence  the  two 
should  be  separatetl  in  classification,  aud  the  anthropoids 
ontinue  monkeys, 

mi>loying  Dall6y*8  formula,  wo  should  gay,  but  in  an  inverse 
,  that  the  anthropoids  differ  from  monkeys  infinitely  lees 
they  differ  from  men.  We  need  not  even  specify  from  what 
jonVcys,  whether  pitliecans  or  cebeans,  for  it  is  sometimes  mem- 
lers  of  one,  sometimes  members  of  the  other  family,  that  are 
ore  removed  from  man.  In  the  general  shape  of  the  skull,  in  a 
rtain  adaptation  to  the  erect  attitude  of  the  head,  in  the  dcvel- 
pment  of  the  hemisphorea  above  the  cerebellum,  and  in  still 
ther  <'har.icters,  some  of  the  cebeans  are  further  advanced  than 
0  pithecans  and  the  anthropoids.  In  short,  taking  the  interval 
tween  the  cebeans  (arctopithecans  excepted)  and  the  pithecans 
one,  that  between  the  pithecans  and  the  anthropoids  would  be 
me,  and  that  between  the  anthropoids  alone  or  the  cebeans,  pithe- 
i,  and  anthropoids  together  and  man  would  be  three. 
Reasoning  according  to  the  monophyletic  hypothesis,  we  sup- 
that  man  is  derived  from  a  single  stock.  But  the  possibility 
suggested  of  his  having  had  a  muUipIo  origin  from  different 
'stocks,  and  possibly  at  diffen-nt  eiMjchs.  To  determine  this  point, 
we  must  learn  what  the  comparative  study  of  races  t«aches  us 
concerniug  the  unity  of  the  human  species  in  the  present  and  the 
asif  from  the  lessons  afforded  by  the  actual  remains  of  the  races 
hat  have  been  produced  by  incessant  minglings  and  changes  dur- 
ing a  succession  of  ages  that  defy  all  chronology. 

"We  have  shown  that  there  ai-e,  properly  speaking,  no  races 
ithin  mankind  such  as  we  find  among  animals — that  is,  constant 
varieties,  perpetuating  their  likes  in  a  certain  manner.    There  are 
only  historical  or  philological  elements  of  peoples  to  which  we 
attribute,  whether  rightly  or  wrongly,  a  certain  number  of  com- 
mon physical  characteristics.    In  any  other  sense  the  races  of 
nthropology  are  simply  products  of  our  minds,  suppositions  of 
ubstantial  ufliliations  of  unmixed  blood,  working  hypotheses. 
here  are  no  persons  corresponding  with  the  types  we  assume. 
These  types  themselves  are  not  tangible  realities,  but  group- 
gs  of  characteristics  which  wo  suppose  to  have  been  continuing 
on  indefinite  time  through  the  events  of  history  and  prehis- 
ry  which,  without   destroying    the  characteristics,  have   not 
led  to  BOitter  them  and  to  arrange  them  anew  in  different  com- 
rii*.    As  Lamarck  has  saiil,  typo.<i  are  products  of  art;  we 
';m  out  as  we  can  iu  existing  populations.    Fi-om  particu- 
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general  iyputi,  which  are  UV'* 
wise  only  pmbabilities,  going  up  gradually  to  hiHtorical,  pp  ..: 
toricai,  and  Quaternary  types,  and,  by  inductive  constitution, 
primitive  types.    Hence  the  necessity  of  a  classification  of  ty| 
or,  to  use  the  current  erroneous  language,  of  races.    Bvery  an- 
thropologist has  his  classification.    M.  Deniker  in  his,  jt 
in  1889,  aflniittud  thirty  types ;  in  the  classification  of  our 
and  our  Elements  d'anthropologie  ghUrale  we  enumerated  nii: 
teen,  without  concealing  the  existence  of  many  gaps.    This  is  i 
not  very  favorable  to  the  idea  of  the  unity  of  the  human  speck 
But  it  must  not  be  forgotten  that  a  number  of  these  types  i 
artificial,  provisional,  and,  as  wo  have  said,  simple  mental  viev 
Whetlier  these  were  originally  one  or  many  types,  the  results  ; 
the  same.    At  present  all  men  are  capable  of  anlimited  crossing 
and  new  types  are  in  continual  formation.    If  we  would  go  up  1 
the  origin  of  things,  we  should  have  to  pat  away  all  these 
ondary  products  and  simplify  more  and  more.    We  should  Ihi 
cumo,  in  the  first  stage  of  our  syntliesis,  to  the  conception 
eight  general  types,  viz. :  A  fundamental  £uropeau  blonde  type. « 
Mediterraneo-Seraitic,  a  brachy cephalic  Asiatic,  a  dolichocepl 
Asiatic,  an  Americo-Polynesian   type,  a  black  tyjw  wiUi  curl; 
hair,  a  brachycephalic  negro,  and  a  dolichocephalic  negro  t} 
But  perhaps  dolichocephaly  and  bracliyceph;ily  are  only  second 
ary  diilereutiations  that  may  be  proilucod  in  all  the  types,  as  In 
aud  small  stature  may  be  too;  the  black  man  with  curly  hair  ma 
be  only  a  cross. 

Nothing  is  easier,  in  fact,  than  to  conceive  in  the  light  of  i 
omy  and  physiology  that  all  types  of  mankind  can  be  reduced 
three  original  types — the  Europeo-Semitio,  the  Aaiati-      * 
and  the  negro;  or  to  two — the  white,  which  is  dillVn. 
those  of  flat  and  of  sharp  faces,  and  the  negro.    A  further  rudt 
tion  would  be  hazardous.    But  if  we  lost  ourselves  in  the  dept 
of  the  ages,  we  might  conceive  the  negro  as  first  bom  and  giviii] 
birth  in  succession  to  the  curly-haired  Australian,  to  one  of 
brown  forms  with  straight  or  waving  hair,  and  finally  to 
blonde  European. 

Hence,  the  mouogenistic  system,  or  the  doctrine  of  the  unit 
of  type  aud  origin,  and  the  polygcnistic  system,  or  the  doctrine  i 
plurality  of  type  and  origin,  are  equally  tenubk\ 

But,  it  may  be  said,  pruhistoric  iskulls  and  bon<»8  k' 
us  in  our  task.    Only  a  little!    With  the  single  exct^;   _   _ 
Neanderthal  skull,  which  has  u  type  of  its  own,  all  the  few  9\h 
mens  which  the  ['!   ''         '  '      "   rve  It-fl.  usareoK    ■ 

duplicates  of  exi-     \.    ,  .  ne  of  Kuropeaus 

rans,    Ot  the  ancient  nG^rrOj  Africa  and  Oceania,  which  w*>ro  mij 
T  o«e  I  iu  be  the  promised  lands  for  primitive  autliropology,  haK 
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[Tone.  The  moyt  ancient  man  known  to  ua  by  his 
>nes  is  Uiat  one  of  Spy,  which  dates  frtmi  the  epocli  of  the  mam- 
moth. Yet  it  is  demonstrated  by  flint  implements  that  man  pri- 
^nmarily  existed  in  both  homiBphercs.  We  see  him,  n»  the  j^eat  Qua- 
^neruary  gUcierK  of  Etirope  and  America  retired,  going  up  toward 
^hhe  north.  Europe  was  thon  only  a  narrow  promontory  which  man 
^■travolftii  along  in  coming  from  Asia,  That  is  all  we  know  about 
our  primitivn  ancestors.  Boyond  that  we  have  no  sure  trace,  no 
fliutfi.  The  ilintB  of  Thenay  are  of  the  Roman  epoch.  To  hazard 
bA  few  conjectures  respecting  the  Miocene  ancestor,  whether  it 
raa  man  or  a  precursor — one  or  the  other  certain,  although 
lire<:t  proofs  are  wanting — wo  should  be  obliged  to  recur  to  the 
;;eneral  probabilities  burnished  by  natural  history. 

As  we  have  seen,  natural  history  proves  indisputably  that  man 
3»  the  issue  of  a  Prlmatu.     It  is  opposed  to  the  idea  that  we  are 
fdescen<led  from  an  anthrupoid  like  those  of  the  present  time, 
nl  though  one  of  them — the  chimpanzee — offers,  perhaps,  fewer 
>bjections  to  the  supjKwition  than  the  others.    It  furnishes  argu- 
lents  very  favorable  to  the  supposition  that  our  stock  comes 
>m  a  Miocene  monkey.    It  is  not  contrary  to  the  theory  of  a  dt- 
rc-ot  descent  from  the  lemurians,  which  werp  in  their  turn  issue  of 
je  marsupials.    But  nowhere  does  it  |»erniit  us  to  discern  whether 
man  came  from  one  or  two  stocks,  or  originated  at  one  epoch,  or 
^4wo  opochs  remote  from  one  another. 

^m  The  question  whether  the  monkeys  are  of  single  or  multiple 
^KDriglu  is  likewise  not  answered.  According  to  MM.  Vogt  and 
H^hmidt,  the  monkeys  of  the  New  World  had  not  the  same  deriva- 
Hllion  as  those  of  the  Old  World.  This  doctrine  would  support  the 
■^tln^jry  of  man  having  two  origins,  one  common  to  Asia  and 
^America  for  the  white  and  yellow  races^  the  other  on  some  south- 
^bra  continent  joining  Africa  and  Oceania  for  the  negro. 
"       Whether  the  moment  of  this  origin  be  single  or  double,  two 

Iporioda  are  to  be  considered:  one  previous  to  the  atKiuisition  of 
language,  in  which  the  precursor  of  man  is  concerned ;  and  the 
Dthor  after  this,  during  which  the  real  man  was  constituted. 
With  Ihe  acquisition  of  speech  a  new  life  begins.  Man,  more  able 
\o  associate  with  his  fellows  and  to  come  to  an  understanding 
with  them,  would  spread,  become  cosmopolitan,  face  every  kind 
of  climaU',  meet  various  necessities  of  existence,  and  thereby  dif- 
ferentiate himself.  This  differentiation  was  all  the  easier,  because 
i\»  species  was  of  more  recent  formation  and  less  fixed,  and  bc- 
Bau90  the  media  actt-d  with  certainty  under  those  conditions. 
^r^itn  that  time  the  brain  increa-siMl,  the  skull  was  transformed, 
prognathiiim  diminished,  and  the  facial  angle  opeued. 

Bat  a  new  factor  intervened  at  the  same  time.    Till  then  the 
ragglu  for  existence  hod  been  carried  on  by  physical  force ;  now 
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it  18  sustainf*!  by  intelligence,  and  lliofto  vtWh  tlio  bust  b 
win  the  victory.  While  it  is  doubtful  whether  Darwin's  nntu 
selection  can,  in  the  existing  couditionfi  of  the  globe,  eu^end 
new  species  separated  by  physiological  barriers,  it  is  certain 
very  cflieacious  to  the  improvement  of  the  typws  witliin  t 
species,  and  it  constitutes  one  of  the  most  powerful  factors 
progress.  Tn  this  way  to  mediocre  types  have  succeivled  mo 
and  more  favored  types,  whether  by  the  general  conformity 
these  forms  to  the  aim  to  be  met,  or  by  the  development  of  i 
brain  in  conformity  to  the  increasing  wants  of  man,  and  to  i 
various  kinds  of  life  which  he  has  made  for  himself.  Adaptati 
that  marvelous  natural  force  that  rules  the  organic  world  as  un 
versal  attraction  rules  the  inorganic  world,  has  performed  its  pa: 
as  to  him  as  well  as  to  all  animals — to  each  in  view  of  its  peculi 
kind  of  life.  With  man  the  peculiar  kind  of  life  is  the  intoll 
tual  life. 

We  may  illustrate  the  relations  of  man,  the  anthropoids, 
the  monkeys  by  romparing  the  order  of  Primates  lo  a  tree, 
lemurians  are  the  roots,  pfiving  rise  to  one  or  several  stocks, 
of  these  is  the  stock  of  the  monkeys,  one  of  the  limbs  of 
sends  up  a  higher  branch — that  of  the  anthropoids.    Anoth 
branch,  of  which  the  point  of  its  origin  or  contact  with  the  p 
ceding  branch  escapes  our  search,  gives  the  actual  human  branc 
which  rises  parallel  to  the  anthropoid  branch,  has  no  relation 
it,  and  passes  beyond  it. 

Has  man  reached  his  culmination  ?  Is  he  at  the  end  of  1 
evolution,  or  is  he  a  little  short  of  it  ?  Will  he  suffer  the  fat© 
the  paleontological  species,  which,  having  reached  the  maximn 
height  of  thoir  lives,  halted  and  iwrishwl,  or  will  hecontinne  to 
advance?  Will  his  senses  acquire  greater  delicacy,  his  hand 
more  readiness  ?  Will  his  brain  gain  in  Tolume,  or  in  convolu- 
tions, or  in  the  numbor  or  the  quality  of  ite  cells  ? 

We  doubt,  regarding  the  equilibrium  of  the  head  and  the  har- 
mony of  its  parts,  whether  the  brain  will  gain  greatly  in  voltitni 
Its  anterior  lobes  may  perhapK  increase  till  the  axis  of  graviij 
passes  the  middle  of  the  bas«?  of  the  skull.    Dolinhotvphaly  will 
replaced  by  a  universal  brachycephaly.    The  quality  of  the  cells 
is  sure  lo  improve.    On  that  side  no  limits  can  V'    ''        ued^and 
in  that  direction  man  may  hop©  to  reach  the  Bu<i'.  ieaL 

When  man  shall  have  thus  been  exalted  by  his  intell 
faculties,  the  lower  types  nearest  to  him  will  hare  disap 
and  those  animals  which  are  now  most  cIoHely  related  to  hi 
be  no  morf%  and  the  interval  between  him  and  the  other 
will  have  widened  to  an  unfathomable  gulf. 

Man,  with  some  show  of  reason  ot  la8t>  intoxicated  with 
power,  and  looking  down  fmm  his  giddy  height,  may  oofme 
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^fancy  that  be  is  u  being  without  limitationB,  the  center  around 
rhich  the  universe  gravitates,  the  sovereign  for  which  all  Nature 

has  been  created.    He  will,  in  fact,  constitute  a  separate  kingdom 
^^ — the  human  kingilom. 

B  Even  then,  in  the  midst  of  his  triumphs,  his  body  will  con- 
KtiuuaUy  call  him  back  to  himself,  and  the  anatomist  will  still  be 
Hfible  to  cry  to  him,  in  words  but  little  changed  from  an  expression 
^■Df  Broca's,  *'  Remember  that  you  are  one  of  the  animals ! " — Trans- 
^ialed  for  The  Popular  Science  Monthly  from  the  book  Ullomme 

tiana  la  Nainre, 


BIRDS  OP  THE  GRASS  LANDS. 

Bt  Taor.  SPENCER  TROTTER. 

^N  eastern  North  American  landscape  is  chiefly  characterized, 
at  least  in  the  more  settled  portions  of  the  country,  by  ita 
iversified  aspect  of  woods  and  fields.    All  other  distant  features 
gradually  molt  away  and  leave  to  the  involuntarily  closing  eye  a 
[checkered  expanse  of  darkly  shaded  masses  and  broadly  open 
Bunlit  spaces.    In  the  wilder  parts,  along  the  ranges  and  spurs 
if  the  Appalachians,  the  forests  still  hold  nndisputed  sway  over 
I  fields,  yet  sui-ely  and  rapidly  the  venerable  woods  are  falling 
»y  as  the  axe  sweeps  with  ever-widening  swath  along  the  clear- 
ing's edge.    Year  after  year  wo  have  gone  to  some  beloved  spot 
of  wilderness  and  learned  to  love  the  groat,  tall  hemlocks  that 
J  were  over  whispering  their  secret  to  the  wind.     8ome  spring 
loming  we  are  again  at  the  old  place;  alas  I  what  a  pitiful  sight 
iwaits  us !    The  plants  of  a  hundred  springs  are  fallen,  and  their 
Jong,  white  trunks  and  ghostly  arms  make  a  picture  more  deso- 
ite  than  the  deepest  gloom  of  the  forest.    To  me  the  sighing  of 
the  hemlocks  is  a  death  song — a  melancholy  prophecy  of  the  fate 
that  awaits  tht^m. 

The  forest  does  not  yield  without  a  struggle.    The  tangled 

iderwoods  and  seedlings  so  long  stunted  in  the  evergreen  shade 

»pring  up  with  renewed  life  in  the  refreshing  sunlight,  and  a 

ktardy  "second  growth"  takes  in  a  few  years  the  place  of  the 

primeval  forest.    These  are  the  woods  of  oak,  hickory,  and  chest- 

iijut;  of  maple,  birch,  lieech,  and  gum  ;  of  dogwood  and  sassafras, 
fculip,  elm,  ash,  and  linden,  that  invito  us  with  their  shade,  their 
pool  dej>ths  and  reaches  of  sunlight,  their  fragrant  blossoms  and 
paystery  of  hidden  things,  from  the  broad  fields  of  gra^s  and 
grain  ti  mpass  them  on  every  side. 

Not  i     -     .   crsu  tbau  the  woods  and  fields  themselvee  are  the 
living  things  that  people  them.    Each  offers  its  own  peculiar  on* 
^Briroiunent  and  each  has  brought  its  own  peculiar  changes.   There 


454 


THE  POPULAR  SCIEdfCK  3fONTffl)\ 


I 


Are  woodlnnd  flowers  and  flowcra  of  the  field,  and  flowers  that 
grow  on  the  border  lino  ftmonff  tlie  briers  and  cripi>le  as  thou)?h 
UDdecided  which  dwelling  place  to  chooBe»  or  lingering  in  \\ 
delights  of  both.  Who  ever  found  the  mullein  and  the  toiKlfln 
in  the  depths  of  a  wood  or  picked  an  anemone  in  open  fields 
Yet  there  are  flowers  that  find  a  congenial  home  in  each,  lilco  ll 
bluet?,  spring  beauties,  and  the  star  of  Bethlehem.  In  ever 
province  of  life  w©  find  forms  peculiar  to  the  open  graas  land 
and  forms  characteristic  of  the  woodland,  each  "  to  the  manne 
born." 

These  pfdnts  of  comparison  apply  espet-ially  to  bird  life.    Ever 
boy  who  has  indulgtnl  the  natural  prop+fnsity  to  hnunt  running 
streams  and  wild,  delectable  places,  to  pursue  shy  hirtls  and  pr 
into  the  secret  of  their  nests,  knows  full  well  that  there  are  bir 

of  the  fields  aud  birds 
the  woods.  A  student  < 
ornithology  aoon  loar 
that  certain  groujis 
f  ami  lies  of  birds  are 
culiar  either  to  the  wood 
or  to  tho  fiehls,  aud  thi 
their  organization  is 
more  or  less  entire 
cordance  with  tho 
ner  of  life  induced 
the  physical  conditioi 
of  tho  area  they  iiUial 
it.  Among  our  East 
American  hirds  th© 
mice,  wrens,  creepers,  nuthatches,  wood  warblers,  tanagers,yiroo( 
shrikes,  waxwings,  tyrant  fly-catchers,  the  woodland  group 
thrushes,  crows,  jays,  and  woodpeckers  are  all  tree-lovera,  for  tl 
most  part  nesting  in  trees,  and,  if  on  or  near  the  ground,  usimll 
in  the  depths  of  tangled  underwood.  On  the  other  hand,  a  nux 
bor  of  sptfiefi  belonging  to  the  largo  family  of  thw  finohca  («| 
rows,  buntings,  etc.)  are  strictly  birds  of  the  grass  lands,  and 
is  true  also  of  some  meml>*?rs  of  the  closely  allied  family  of  star- 
lings, blackbirds,  and  orioles,  notably  in  the  case  uf  the  field  lark, 
Bomn  bhu^kbirds,  and  the  bobolink. 

Among  tho  finches  that  are  strictly  gni«s-lovi 
in  fields  are  three  well-known  Eastern  spec'it:« — th  ,    . 

na,  and  grasshopper  sparrows,     Tlie  vesper  sparrow,  so  etiSli 
from  its  soft,  rich  aoug  that  fills  the  still  e^      ' 
pastures  and  immortalized  by  the  pen  of  J 
familiar  inhabitant  of  open  fields  and  roadsides.    Like  most  of  ; 
relatives  it  is  a  pUin-colored  bird,  atreaka  of  soft  brown  blendii; 
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iulo  gray,  but  oosily  distingtiished  by  the  whito-edgod  tail  that  it 
JilirtH  oppn  when  started  from  the  dusty  highway  or  flitting  before 

J8  along  the  fence-rows.    In  old  fields  and  pastures  the  darker- 
streaked    savanna    sparrow 
l^nd  the  little  earth -colored 

grasshopper  sparrow  with  its 

f'ollow-edged  wingfs  and  dry, 

[•ricltet-ljke  song,  start  out  of 

Iho  grass  beneath  our  feet; 
[and  if  in  June  days  wo  search 

long  and  patient]y,a  glimpse 

A  a  nest  and  its  treasures 
[may  reward  our  pains, 

Every    (tne    knows    the 
leadow  lark  stalking  over 

5olds  of  short  grass  or  swift- 
ly rising  from  weedy  cover 
rith  sharp  note  of  alarm; 
fthe  bobolink  with  throat  full  of  song  hovering  above  the  Uisl 

meadows  and  acres  of  waving  herd's  grass  or  gathering  in  dense 

autumnal  flocks  among  the  river  reeds;  the  swamp  blackbird 
|v1t.h  its  brilliant  epaulets  of  red;  the  shore  lark  and  titlark — all 

llies4.'  are  birds  of  the  open,  grass-grown  Gelds. 

Glancing  at  a  physical  map  of  North  America  wo  see  that  the 

continent  is  character! zeil  by  regions  of  widely  different  aspect. 

$y  far  the  largest  area  is  forest  clad,  including  the  vast  territory 

east  of   the   Mississippi 

^\J  A/ / 
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Valley  and  the  great  por- 
tion of  British  America. 
West  of  this,  and  extend- 
ing from  the  Quif  and 
the  Mexican  highlands 
northward  to  the  Atha- 
basca River,  is  the  region 
of  the  great  plains,  roll- 
ing, grass-covered  prai- 
ries, dry  and  treeless,  ex- 
cept in  the  river  bottoms 
of  the  eastern  portion. 
To  the  west  tho  plains  rise  into  the  greater  plateau  of  the  conti- 
nent, a  steppe  region  crowned  by  the  lofty,  pine^lad  ranges  of  the 
loTintain  system.  Between  this  and  the  Sierra  Nevada 
lies  an  alkaline  waste,  the  Great  Desert  Basin,  while  along 
Se  Pacific  slope  a  forest  region  again  prevails. 
\%  is  evident,  from  this  hasty  view  of  tho  entire  continental 
^Uwvt  we  have  before  us  precisely  the  same  factors,  though  on 
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much  l&rger  Bcalo  aud  niucli  more  prononnced  in  cfaaractor,  4u 
present  in  the  settled  Eastern  portion,  namely,  an  op«?n  gnuft- 
covered  region  bordered  by  a  vast  forest    The  same  condii 
hold  good  as  in  the  case  of  the  smaller  areas  of  field  and 
land,  and  wo  are  not  surprised  to  &ud  differences  in  life  of 
responding  nature.    A  fauna  and  flora  distinct  and  cliaractcr 
of  the  prairie  region  on  the  one  hand  are  in  contrast  with  a 
or  less  distinct  forest  life. 

America  at  the  time  of  its  discovery  presented  u  vjist  and^n? 
broken  expanse  of  forest  embracing  all  the   now  cleared   and 
thickly  settled  portions  of  the  Eastern  wooded  rogiou.    Karly 
plorers,  as  their  records  clearly  show,  were  forcibly   impn 
with  this  endless  roach  of  forest.    The  past  two  centurius  ha* 
wituessed  the  steady  downfall  of  the  woods  and  their  conversion 
over  a  wide  territory  into  fields  of  grain  aud  grass.    Conditions 
of  a  prairie  nature  have,  in  other  words,  been  introduced  into 
forest  region,  and  wo  are  naturally  led  to  reflect  upon  the  eff' 
that  this  has  had  upon  the  life.    When  tlie  region  was  ono 
broken  forest,  where  woi'O  the  birds  that  to-day  are  found  only  in 
our  fields  ? 

Two  solutions  of  this  problem  offer  themselves  to  the  mind. 
There  has  either  been  a  radical  change  of  habit  among  certain 
species  in  the  past  two  hundred  years,  or  an  ennf:fration  and 
pancy  of  tho  new  lands  have  iukeu  place  fitmi  llie  prairie 

on  the  Western  border.    Thla 
latter  view  is,  I  thir. 
probable  from  the  < 
the  above-mentioned  field  biT 
are  found  on  the  plains  orar 
represent«l  tliero  by  varietii 
which    differ    only   in   aligli 
shades  of  color. 

The  range  of  tho  vesper  i 
row  covers  tho  entire  Uoil* 
States  from  the  Atlantic  to  tti 
Paoi6c  and  north  to  the  plaic 
uf  the  Saskatchewan,  so  that 
appears  to  bo  equally  at  hoi 
in  the  Eastern  GeldK  and  un  i 
Western  prarifs.    A  paler  variety  occurs  in  t" 

undoubtedly  tho  result  of  the  arid  conditions  o.  l      _ _  _,  _ 

ly  as  extensive  is  the  range  of  the  savanna  sparrow,  IhouKh 

the  choice  of  localities  it  is  not  so  en'      ' 

voRper  sparrow,  haunting  marshes  «1« 

loya  Mf)  well  as  the  higher  open  ix>untry.    SevoraJ  ^ 

racoK  occur  in  the  Wotft  and  North.    Tho  little  grftaftlitj^.^u  r 
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row  is  another  East  and  West  form,  spreading  over  the  dry  central 
pluins  ami  p^et^^nting  i\  paltr  varit»ty  in  the  latter  region.  The 
familiar  &oug  sparrow,  whose  bright,  cheery  ditty  enlivens  the 
closing  days  of  vrinter,  though  a  haunter  of  garden  shrubbery  and 
brier  patches,  is  a  bird  of  the  grass,  building  its  nest  upon  the 
Lground.  It  is  widely  distributed  over  the  continent,  and  lu  the 
I  West  is  broken  up  into  a  number  of  geographical  races. 

A   remarkably  interesting  case  is  that  of  the  black- throated 
lliunting  or  dicksissel.    This  bird  is  one  of  the  most  abundant 
lepecies  in  the  grass  lands  of  the  Mississippi  Valley  and  on  the 
l^rairies  of  Kansas  and  Ne- 
["braska.    In  the  time  of  the 
Jornithologist  Wilson   and 
•  within  fifteen  or  twenty 
irears  ago,  it  was  an  abun- 
jdant  bird  iu  the  tields  of 
jlho  Eastern  States.     Now 
[it  is  rarely  seen  along  the 
[Atlantic  seaboard.      Some 
jycars  ago  I  knew  of  several 
[pairs  breeding  each  spring 
[In  a  r^tricted  area  in  southeastern  Pennsylvania.    Timothy  and 
|c!over  fields  were  tlieir  favorite  nesting  places,  and  a  bird-loving 
(friend  who  had  watched  these  pairs  from  year  to  year  suggested 
cause  for  their  increasing  scarcity.    About  the  time  the  young 
I  were  hatched  llie  remorseless  reaper  apjieared  upon  the  scene,  and 
Itbe  keen-edged  knife  soon  laid  waste  the  home  of  the  unfortu- 
[nate  dicksisseL    It  was  not  long  before  these  birds  disappeared 
aer  from  their  once  favorite  fields,  and  a  probable  clew  to 
Be  seemed  to  point  toward  the  reaping  miK^hine.     This  I 
iiave  never  been  able  to  verify^  as  the  harvests  on  their  prairie 
lome  must  be  equally  as  destructive  unless  a  much  larger  terri- 
tory or  a  differouee  in  the  times  of  hatching  and  reaping  has  pra- 
trented  the  rapid  destruction  of  the  young  birds.    Be  this  va  it 
"he  evidence  before  us  goes  to  show  that  the  grass-loving 
-A  came  early  from  the  Western  prairies  to  the  newly 
[>poDfii  fields  of  the  East,  and  has  abandoned  them  for  its  Western 
borne,  disgusted^  we  may  imaginOj  with  the  innovations  of  civil- 
fizod  man. 

The  meadow  lark  of  the  East  is  replaced  on  the  Western 
plains  by  a  lighter  form.  Our  curious  cowbird,  stealing  its  egg 
into  the  nests  of  other  birds,  is  abundantly  spread  over  the  con- 
tinent, and  the  remarkable  habit  of  associating  with  cattle  for  the 
rposo  of  feeding  upon  the  flies  that  swarm  alwut  Uiem  sug- 
;  the  question.  Was  this  habit  acquired  since  the  settlement 
the  country^  or  did  the  birds  haunt  the  herds  of  buffalo  on  the 
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plains  and  begin  to  strangle  e&fitward  after  the  cattle  w«re  iutr 
duced  ?    An  allied  form  in  the  West,  the  yoUow-hcadGd  blocf 
bird,  bn«  similar  habite,  trooping  among  the  cattle  and  horses  < 
the  plains,  though  it  is  a  good  householder,  unlike  the  loose,  va 
bond  cowbird. 

The  bobolink  may  hove  been  a  denizen  of  the  river  marshes 
of  the  East  long  before  the  discoverer  first  set  foot  upon  the 
shores,  though  from  its  wide  range  toward  the  West,  breeding  < 
the  plains  of  thp  Saskatchewan,  we  might  infer  that  it  had 
eastward  with  the  Dj:>eniDg  of  the  country.     Similar  conclusiol 
might  be  adduced  concerning  the  red-winged  blackbird  from  i^ 
life  and  distribution,  but  it  is  a  bird  more  of  marshy  land 
of  upland  fields.    Certain  shore  birds  seem  also  to  have  take 
n4vantage  of  the  clearing  of  the  country,  as  the  kiltdeer  and 
grass  plover,  both  being  frequenters  of  plowed  and  fallow  land. 

Several  charact^^rtstic  prairie  birds  hnvo  at  tinu*8  by  wtme  w 
eident  found  their  way  Kast,  notably  in  the  case  of  the  lark  finr^ 
I  beautiful  Western  form,  and  the  yellow-headtd  blackbird  aboi 
mentioned,  both  of  which  have  wandered  east  as  far  as  Ms 
chusotts  and  Pennsylvania.  This  fact  at  least  shows  the  capa- 
bility of  a  bird  to  wander  far  from  its  original  home,  the  regnU 
phenomena  of  migration  bt>ing  still  another  proof. 

Birds,  owing  to   their  superior  organization  and  power 
flight,  have,  mora  than  any  other  forms  of  life,  a  constant 
ency  to  widen  their  ranges  and  to  occupy  adjacent  territory  w): 
ever  the  proper  physical  conditions  are  presented.    Tliis 
very  clearly  shown  in  the  oo^e  of  certain  species  along  li 
can  border  occupying  the  lands  on  which  chaparral  has  lat 
grown  up  OS  a  result  of  the  invasion  by  cattltt.*    We  cat- 
to  ourselves  a  fuw  prairio  stragglers  finding  their  way 
newly  cleared  lands  of  the  settlors  and  gra<lunlly  estabU&hii 
themselves  in  the  Eastern  fields.    By  what  route  they  r  — 
matter  of  conjecture — probably  from  the  southwest  in  ti 
ward-sotting  tide  of  the  spring  migration,  or  possibly  by  way  of 
the  Great  Lakes  and  St.  Lawrence  Valley. 

Thus  has  man  in  his  history  of  progress  and  ditwovery  ftQC 
?iouRly  affected  the  distribution  of  other  living  Ixtingx,     Itiflj 
L*ry  small  fragment  in  the  history  of  a  country,  but  one  of 
cial  interest  as  showing  how  remotely  and  by  wliat  strange  meaaf^ 
causes  and  effects  operate.    Man  appears  in  n  new  land,  elf 
face  of  timber,  and  erects  his  homo.    By  and  by  the  hh 
sokes  the  hollow  tree  to  build  in  the  settler's  chimney,  and 
swallow  leaves  the  overlianging  tr#*o  tronk  or  rocky  ledge  for  1 

*  »W  ft  p>t<*r  ttt  H.  N.  ItlioAtlf  «n  The  BlMi  of  H(iuili«a«f«ra  Tmtt  umS  ItumlwTi . 
MitA,  tht.    Prucivditigii  of  the  Pbllaiidptii*  Acwdemy.  Jaoum?  M^  ICVl 
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\\er  of  the  eaves  arifl  barn.  Tlie  rf)bin  builds  witlim  hand- 
ch  of  the  doorsill,  and  tlie  wreu  aud  martiu,  leaving  their  old 
riiomea  in  the  forest  to  some  woodpecker  moro  lazy  than  his  fel- 
llows,  Bcold  and  quarrel  for  the  possession  of  any  hole  or  box,  so 
[long  tts  it  19  near  the  dwelling  place  of  man.  Last,  but  by  no 
'  means  the  least,  this  subtle  influence  reaches  across  a  vraste  of 
I  tossing  tree  tops,  and  from  the  yet  unknown  prairie  land  come 
[Wrds  to  dwell  within  his  fields  and  gladden  his  heart  with  their 
[sweet  evening  songs. 


I 
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A  MARINE  BIOLOGICAL  OBSERVATORY.* 
bt  c.  o.  whitman. 

IlKAO  rSOrKMUK  tit  B10LU4IY  IK  TIIK  I  sivKiutrr  Dv  cniD&oo. 

IT  is  now  twenty  years  since  the  memorable  attempt  to  found  , 
a  seaside  laboratory  on  Penikese.  Prof.  Louis  Agassiz  lived  ' 
long  enough  to  domonslnito  the  imprBciicability  of  maintaining 
a  sumniur  school  in  such  an  inaccessiblo  place,  but  unfortunately 
not  long  enough  to  re|>eat  the  experiment  nnder  more  favorable 
conditions.  The  idea  of  transplanting  the  laboratory  to  the  more 
convenient  lociility  of  Woods  Holl,  proposed  by  A]exauder  Agas- 
siz. wail  abandoned  on  account  of  the  little  interest  shown  by  the 
colleges  which  were  appealed  to  for  support.  Although  the  con- 
tinoanoe  of  this  school  was  cut  short  by  the  untimely  death  of  its 
master,  the  interest  it  awakenetl  lived  on  and  has  brought  forth 
a  fairly  rich  crop  of  seaside  laboratories. 

About  ten  years  after  the  abandonment  of  the  Penikese  School, 
Prof.  Baird  estahlisheil,  under  tho  auspices  of  the  United  States 
,J^ab  Commission,  a  marine  laboratory  at  Woods  Holl,  and  suc- 
e<l  in  getting  a  number  of  colleges  interested  in  its  support. 
'or  various  reasons — lieyond  tho  control  of  Prof.  Baird — the  lab- 
oratory failed  to  attract  the  younger  morphologists  of  the  coun- 
try. There  was  no  lack  o£  facilities,  for  these  were  superior  to  any 
that  hail  ever  befuro  been  ofl"er(»d  in  this  country;  and  there  wns 

t little  lack  of  means,  with  the  United  States  Government  behind 
it,  supplying  money  and  a  fleet  of  vessels  such  as  no  other  station 
in  tho  world  has  ever  had  at  its  command.  Of  late  years,  since 
Iho  station  pnsswl  into  tho  hands  of  Colonel  Marshall  McDonald, 
it«  facilities  for  work  have  been  increased,  and  a  much  larger 
number  of  morphologists  take  advantage  of  them  every  summer. 
The  main  fnnctinns  of  the  station,  however,  continue,  aud  must 

E  continue,  to  l»e  devoted  to  the  work  of  a  great  fish  commls- 
No  other  like  commission  in  the  world  has  been  able  to . 
*  Roftd  before  ttie  Ajnorican  }>ociciy  of  NatunUtta,  Deoonbcr  28,  1892. 
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work  on  bo  grand  a  ftcale  and  witH  soch  immense  effect. 
rvHulU  obinined  each  yMur  reflect  the  higbest  credit  on  the  mi 
jimioiit  of  ttiti  work  and  on  the  development  of  the  T»Bt  Ctold 
onomical  interests  charged  to  its  care.    The  preeeuce  of  »ao 
a  powerful  plant  as  this  at  Woods  Holl  adds  Ter7  materially  to 
the  advantages  of  tho  eituation. 

Tlie  fact  remains,  however^-and  this  is  now  conceded  on 
Qdes — that  a  marine  biological  ohstjrvatory,  devoted  exclasii 
^y  t<>  rescfiircli,  must  be  independent  of  any  control  or  interim 
unee  on  the  part  of  tho  General  Government,  and  rest  on 
endowment  fumishod  by  private  initiative.  This  point  has' 
pongly  urged  by  Huxloy,  Carl  Vogt,  Herbert  Spencer,  and 
there,  and  it  may  be  put  down  as  a  settled  fact.  Of  conrse^ 
does  not  follow  that  such  an  observatory  may  not  receive  support 
from  the  Government.  Such  support  is,  in  fact,  as  important  u 
it  18  fitting,  as  has  been  seen  in  the  history  of  the  station  at 
Kaplos.  The  essential  thing  is  that  the  observatory  have  an 
dependent  organization,  and  be  able  to  direct  its  work  to  the  eu^ 
of  science,  rc^rdless  of  whether  they  coincide  with  those  pur- 
sued by  a  commission  of  fish  and  fisheries.  Althongh  all  biok 
cal  investigation  may, in  fact  must,  minister  directly  or  indii 
to  tho  higher  interests  of  humanity,  its  course  must  not  be  dot 
nuted  or  hamlit'api)«?d  by  utilitarian  considerations.  As  I  haw" 
said  on  aiiolber  oocaHiun :  '^  A  biological  elation  should  be 
purely  scientific  affair  from  beginning  to  end.  It  should  hai 
no  other  aim  than  to  advance  science,  and  its  whole  ■ 
should  bo  directwl  to  this  one  great  end.  We  are  ui^ 
consideration  of  the  present,  and  every  regard  for  the  fature 
biological  science  in  America,  to  keep  this  object  steadily  in  v\ei 
id  to  allow  nothing  to  block  the  way  to  its  attainment*'  (fir 
Report).  Our  course  at  Woods  Holl  in  providing  for  instr 
ti<m,  as  I  hope  time  will  demonstrate,  is  consistent  with  the 
we  are  seeking. 

The  history  of  efforts  to  make  Wooc^p  Holl  a  center  for  marine 
research,  and  the  location  there  of  the  National  Fish  Commirisioti. 
with  resources  that  make  it  an  ally  of  tho  greatest  importAnc«, 
are  so  much  in  favor  of  the  place.    Woods  Holl  is  not,  of  c< 
the  only  available  locality  for  our  purpose,  but  it  •■fT'.i*^  a 
natural  advanUiges,  and  every  summer's  work  has 
the  conviction  tliut  we  have  btwn  fortunut«  i' 
tion.    Our  experience  simply  confirms  the   _,_     _  l 
Prof,  Baird,  that  Woods  Holl  is  the  place  of  all  the  places  on  i 
coast  for  a  mariro  T    ' 

from  New  York,  ' 

With  Vineyard  Sound  in  front,  Buzzard's  Bay  behind,  tho  b«au1| 
fa]  KUzabeth  IsUuds  oxtcndiug  to  tho  soutbwe»t^  Martha's  V] 
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yard  in  fall  sif;:ht  n  few  milei*  awny,  Cotta^  City,  Gay  Hfw*!,  and 
Nantijck^'t  in  iit>ighborly  proximity,  the  environment  is  cBrtainly 
lot  without  attractive  features.    In  the  "  gutters,"  "  holes,"  and 
dal  carrents;  in  the  stretches  of  shore,  varied  and  multiplied 
by  •* necks,'' rocky  points,  bays,  flats,  and  atljacont  islands;  in  a 
ultitude  of  fresh-waWr  basins  and  lakes  completely  isolated  and 
nviting  to  experimental  studies — in  all  these  the  naturalist  finds 
a  combination  of  natural  advantages  that  is  assuredly  rare.    One 
of  the  indispensable  conditions  to  oar  work  is  pure  sea- water,  and 
that  we  find  at  Woods  HoU,  for  there  is  no  muddy  river  or  city 
sewerage  to  vitiate  it  and  drive  away  shore  forms  of  life.    The 
limate  is  cool  and  invigoruting  throughout  the  summer,  and  in 
;h©  wintor  it  is  moderated  by  ocean  temperatures.    The  fauna 
d  flora  are  exceptionally  rich  for  this  latitude,  and  every  year 
adds  to  the  wealth  of  material  which  we  can  control  for  embryo- 
ogical  purposes.    The  tropical  seas,  of  course,  offer  greater  riches 
n  this  respect;  but  the  question  we  have  to  consider  ia  this: 
Where  can  an  ohservaioi^j  best  be  placed  to  meet  the  needs  of  the 
T€4xieT  number  of  binlmjista  for  suvimer  ivork.,and  at  the  savw 
ime  to  beat  serve  the  ends  of  a  permanent  staff  of  investigators  f 
ibility  and  a  stimulating  climate  outweigh  all  the  advan- 
a  rich  fauna  and  ilora,  when  these  must  ho  accepted  with 
aclimate  which,  if  not  dangerous,  is  at  least  enervating^  and  when 
the  locality  is  not  within  convenient  reach.     In  fact,  all  such 
advantages  can  be  added  without  neglecting  the  paramount  con- 
iderations  of  health  and  availability.     They  can  not  only  he 
added,  but  also  muItipliBd  almost  without] limit,  by  simply  equip- 
ping ft  station  with  such  means  as  will  enable  it  to  carry  its 
research  t-o  any  part  of  the  Atlantic  or  Pacific  coast,  or  even  to 
the  more  runioto  s(»as  of  the  earth.    Such  an  equipment  would  be 
peuBivB,but  ia  it  not  precisely  what  a  biological  observatory 
demands  ?    No  single  locality,  be  it  never  so  rich  in  life,  can  fur- 
nish more  than  an  infinitesimal  part  of  the  wealth  of  the  seas. 
T7te  only  effective  means  of  commanding  extensive  advantages  in 
the  way  of  select  maiericd  is  thai  of  iiinerary  research.    This  fact 
has  been  recognized  and  emphasized  by  those  who  have  given 
most  attention  to  marine  work.    Any  plan  for  a  great  central 
station  which  does  not  include  this  all-important  feature  may  be 
ronounced  a  failure  in  atlvanco.    Such  provision  must  be  equally 
leceMsary  and  equally  expensive,  whether  the  location  be  in  the 
tropical  or  the  temperate  zone.    If  special  material  is  required,  it 
nst  bo  sought  where  it  abides,  bo  this  one  mile  or  twelve  thou- 
nd  from  tho  center.    Cfut«r  there  must  be,  and  the  more  you 
imit  the  radius,  the  more  local  and  the  less  satisfactory  your 
acUities.    Let  tho  center  be  where  the  investigator  can  afford  to 
nd  his  life,  where  his  vitality  is  highest,  and  his  energy  mc 
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productivo.     If  desirable  material  calls  hin.   \-,  i*  oUmalc 
induces  lassitudo  and  exposes  him  to  infectious  disuasips*  let 
salary  or  the  fuuds  at  his  diaposal  for  t>^i:>airh  he  suificxoiit 
euahle  him  to  choose  his  time  and  limit  his  stay  to  the  aeceBsiti| 
of  the  ca.se. 

Having  said  this  much  t>u  the  principles  thai  ' 
a  wise  choice  of  location,  I  must  add  a  word  ou  : 
scatter  forces.    On  this  point  the  wordii  of  Lacas^Dtithiors  {i 
chives  de  ZooloEfie  exp^rimentale  et  g^ni5rale,  tome  ix,  ItiSJ,  pAj 
258),  the  distingtjishwi  director  of  the  Marine  Laboratory  of  . 
coff  and  BanyuU,  are  of  interest.    Speaking  of  the  tendency 
multiply  seaside  laboratories   in  France,  he  says:    "  V-' 
been  able  to  count  as  many  aa  seventeen  or  eighteen  st.^ 
our  coasts  in  the  course  of  1801.    Are  they  all  bom  to  U^ 
Will  they  all  endure  as  long  aa  the  pompous  announo«ni' 
have  accompanied  or  preceded  them  would   have  ua 
Have  not  some  discounted  too  quickly  the  future?  .  »  , 
not  also  an  exaggeration  and  a  dissipation  of  jnrcitjuit  < 
which,  if  concentrated  into  a  siufjle  strong  organi2aiiun,v> 
der  very  great  service  f  " 

The  sur\'ival  of  the  fittest  will  in  time  answer  these  qnestjoni 
for  us.    But  there  is  something  to  be  said  in  favor  of  multiplying 

itiona,  if  their  creation  be  well  considered,  ■  rminodj 

»  view  to  expend  rather  than  duplicate  the  t,L  ...  .v^of  a< 
station.  Obviously  a  central  station  organized  on  a  foandaticm 
that  would  permit  of  sujiplementing  local  by  itinorary  researdi 
would  profit  immensely  by  stations  at  favorable  points,  standi 
in  auxiliary  relations.  Of  such  stations  let  ns  have  all  that 
can  possibly  have  without  diverting  either  forces  or  funds' 
should  go  to  make  a  strong  common  center.  The  danger  Uea,  i 
in  the  possession  of  auxiliaries,  but  in  the  tendency  to  build 
isolated  labonitories  in  antagoni.stic  rather  than  ~atiw 

lations.    In  union  there  is  strength,  in  diviHion  i  >>'«. 

advantages  of  a  strong  central  station  are  ao  immeasurably  su{ 
rior  to  those  of  many  weak  local  ones,  that  we  are  bonud  lo  \ 
conmge  the  former  and  discourage  the  latter.    Onr  fir»«t  efff 
should  be  to  secure  one  foundation  in  the  i 
than  a  multitude  of  isolated  ones  in  the  intor^ov  ._•.  . 
leges  or  universities.    No  university  in  this  country  can 
take  to  found  a  biological  obaorvalory  for  the  whole  conntryj 
all  can  well  afford  to  unite  in  the  support  of  one  founded  l>J 
vato  muniiiceuce  and  open  to  all  on  equal  terms.    Thif*  in  ihi<  crol; 
basis  on  which  we  can  expect  to  secure  an  obi~ 
importance.    No  scheme  that  ignores  thia  sin, 
fact  can  ever  lead  to  anything  mora  than  ft  small  lot- 
the  besC  Kow,  I  think  every  prominent  natural  int  in  tiiu  cum 
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indorse  the  opinion  that  American  biology  would  profit  im- 
rueusely  moro  on  tlio  basis  1  have  suggested  than  it  could  throngh 
nny  plun  tbut  would  divide  forces  and  build  up  weak  college  de- 
iHjndencies.  Moreover,  the  individual  interests  of  every  institu- 
tiou  in  the  country  that  maintains  a  biological  dopnrtmont  would 
be  mofit  economically  and  efficiently  provided  for  in  the  same 
way.  The  interests  of  biologists,  biological  schools,  and  the  sci- 
ence at  large,  all  coincide  in  this  matter,  and  each  emphaaizosand 
re-enforces  the  same  verdict.  Here  we  stand  on  principles  that 
too  obvious,  as  it  seems  to  nie,  to  fail  of  commanding  general 
t. 

This  point  dismissed,  the  task  of  finding  a  plan  acceptable  to 
all  remains.  Does  any  one  of  the  marine  laboratories  now  in  ex- 
jsteuco  afford  a  suitable  vantage-ground  for  united  action  ?  This 
is  a  delicate  matter  to  handle  while  rival  schemes  are  afloat. 
But  the  question  may  at  once  be  stripped  of  most  of  its  difficulties 
by  simply  ruling  out  all  schemes  proposed  in  the  interest  of  any 
particular  institution  and  based  on  local  organization.  No  disap- 
probation is  intended  for  any  one  of  these;  they  may  all  V>o  use- 
ful and  worthy  of  encouragement ;  but  if  they  declare  themselves 
organized  under  the  auspices  of  some  university  or  college,  as 
most  of  them  do,  they  certainly  can  make  no  just  pretension  to 
being  national  in  aim  and  scope,  and  hence  do  not  appeal  to  our 
highest  need.  And  so,  while  wishing  them  all  every  possible 
success,  we  invite  them  to  co-opttrate  in  a  broader  undertaking 
which  will  in  no  way  encroach  upon  their  private  ground,  but 
which,  on  the  contrary,  may  extend  and  supplement  their  work, 
while  sustaining  facilities  that  are  beyond  their  reach.  Some  of 
these  laboratories,  perhaps  all  of  them,  have  offered  their  privi- 
legits  to  investigators  from  the  outside,  and  it  is  to  be  hoped  that 
they  will  continue  to  do  so,  for  this  forms  an  important  part  of 
co-oiJeration  which  a  general  observatory  would  invite  and 

fit  by. 

The  proposal  recently  mode  for  the  establishment  of  a  biologi- 
cal observatory  at  Jamaica  under  the  au-spices  of  the  British  Gov- 
ernment, aided  by  private  subscription,  is  one  to  be  strongly  com- 
mended. Such  an  observatory  would  bring  many  imjMDrtant  ad- 
Taut&ges  to  American  as  well  as  English  biologists,  and  it  might 
wuU  be  an  interuationaVesl^ibUshment.  A  national  observatory  on 
our  coast,  such  as  we  have  looked  forward  to,  would  find  in  a  sta- 
tion at  Jamaica  an  invaluable  ndjunct  to  its  facilities,  and  might 
be  expected  not  only  to  avail  itself  of  its  advantages,  but  also  to 
lend  it  such  support  as  its  means  might  permit.  The  plan  is  in  no 
way  a  rival  or  a  subslitute  for  the  one  already  under  way  at 
Wood«  Holl.  It  would  make  no  provision  for  instruction  either 
studenta  or  for  beginners  in  investigation;  its  work  would 
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limited  to  reaearch,  and  its  workers  would  be  few  and  for  !l 
most  part  transieDts  in  searrh  of  mat«rLal  to  be  tAken  away  And 
worked  up  olsewhcro.  Its  fuuction,  however,  would  bo  none  tl 
IfAss  impcjrtant  in  subse^viu;;  interests  that  could  not  Either 
be  so  conveniently  and  efficiently  provided  for.  It  ought,  ther 
fore,  to  receive  the  hoarticst  support  from  oil  who  are  interaste 
in  the  advancement  of  biology. 

Of  the  marine  laboratories  now  in  existence  on  our  coast,  t| 
Marine  Biological  I^aboratory  holds  a  somewhat  exC(*ptioual 
tiou,  both  in  its  organisation  and  in  its  general  aims.  It  owes  i 
inception  to  some  members  of  the  Boston  Society  of  Natural  Hi| 
tory  acting  in  co-operation  with  the  Woman's  Educational 
ciation  of  that  city.  It  is  oonlrolled  by  a  board  of  Kome  twentj 
trustees,  representing  the  following  institutioDB:  Harvard,  Yal 
Columbia,  Princeton.  Harvard  Medical  School,  Massachusetts  Ii 
stitute  of  Technology,  Williams  Colh^ge,  University  of  Cincij 
nati,  Bowdoin  College,  Boston  Society  of  Natural  History,  tl 
Missouri  Botanical  Garden  of  St  Louis,  Philadelphia  Acadvi 
of  Science,  University  of  Chicago,  and  the  University  of 
ronto.  This  representative  board  has  been  oxten<ie4l  every  ye 
until  it  may  now  be  said  to  have  a  national  character,  incju^ 
ing  the  majority  of  our  leading  biologists  who  are  interested 
marine  work.  Its  oflSccrs  of  instruction  have  been  tak 
Harvard,  Brown,  Princeton,  Clark,  Chicago,  Massachu.-  :.  .ai 
stitute  of  Technology,  Bryn  Mawr,  Cornell,  Massachusetts  Ex- 
perinaeut  Station,  University  of  Nobmska,  Boston  S- 
Natural  History,  UniverHity  of  Cincinnati,  Ohio  Wosle} 
versity,  and  the  Allis  Lake  Laboratory.    Its  membarship  haa  i 

ended  to  nearly  all  the  more  important  edn.    *■       1  institutiol 

the  country.     It  represents  the  third  aU  lat  has 

made  to  unite  our  universities  and  colleges  in   the  support 
marine  laboratory.    Mr.  Alexander  Agossiz  made  the  ^rsi 

empt  as  early  as  1874,  at  the  close  of  the  last  season  At 
kese;  and  t«n  years  lat«r  a  second  attempt  was  made  by 
Baird.    Although  these  efforts  failed  of  their  immofiiuto  obje 
they  certainly  preparcnl  the  way  for  whatover  bxis  buen  ace 
plished  since.    The  aim  from  the  outlet  has  bc«n  to  proviij 
both  investigation  and  instruction,  but  for  the  latter  as  subsii^ 
to  the  former.    The  problem  has  been  to  combine  the  two  in  !»uti 

slations  that  each  would  contribute  most  to  the  si^ 

ulvancement  of  science.    We  have  always  kept  in  vi 
sity  of  providing  as  early  as  possible  a  separate  but 

use  of  inve^itigators.    Our  ■  ~       '  "m  tho  l-^i;ijiin^ 
<i  in  every  annual  report,  »u<l  vu  in  ovt*ry  stepthi 

far  takou,  has  been  to  nphuld  a  plan  of  national  brottdth ;  and  { 
on  this  basiB  that  wo  have  akked  and  rocoived  the  auppod 
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colleges  and  the  co-opfration  of  investigators,  and  on 
the  same  ground  wo  have  rostod  every  appeal  for  x>©cuniary 
AMistiwce. 

In  certain  respects  of  fundamental  importance,  then,  tlie  Ma- 
rine Biological  I^aboratory  stands  alone  among  the  seaside  labora- 
toric^s  now  in  existence.    Its  genera]  policy  has  been  national  In 
;ope;  the  organization  of  its  governing  board  and  its  staff  of 
instmctors  is  entirely  non-sectional  in  character;  it  is  an  inde- 
pendent establishment,  free  from  the  control  of  any  other  insti- 
tntion,  and  owes  its  existence  to  private  initiative;  its  record  of 
five  years  has  been  such  as  to  win  the  desired  support  of  many  of 
our  leadijig  colleges,  and  thus  to  place  it  on  a  vantage-ground  that 
res  its  development  along  the  line  of  its  choice. 
Itfi  growth  in  numbers  and  prosperity  has  far  outrun  expecfa- 
lon.    Starting  in  18S8  with  an  attendance  of  seventeen,  repro^ 
nting  thirteen  different  institutions,  it  increased  that  number 
forty-four  in  1880,  forty -seven  in  1890,  seventy-one  in  1801,  and 
me  hundred  and  ten  iu  1892,  representing  fifty-two  of  our  higher 
ducational  centers.    The  number  of  colleges,  universities,  semi- 
aries,  academies,  schools,  etc.,  represented  during  the  five  sea- 
ns  is  one  hundred  and  ten.     We  now  have  thirty  private  rooms 
for  the  use  of  investigators,  and  five  general  laboratories  for  the 
nae  of  students  and  beginners  in  investigation.    Every  room  and 
very  laboratory  has  been  filled  the  past  summer  to  overflowing, 
that  the  library  room  had  to  he  again  occupied,  notwithstand- 
g  the  addition  of  new  buildings  more  than  doubling  the  ca- 
lacity  of  the  original  laboratory.    During  the  summer  we  have 
ad  no  less  than  fifty  investigators,  over  thirty  of  whom  occupied 
ms  as  independent  workers.    "We  can  now  point  to  scientific 
Ita  that  secure  for  the  laboratory  a  reputation  of  which  many 
richer  foundation  might  be  envious, 
^ith  so  encouraging  a  beginning  already  made,  what  option 
wo  but  to  go  on  ami  build  up  on  this  basis,  trusting  that 
friends  of  our  science  will  be  found  who  will  appreciate  its  work 
its  need  and  give  it  an  ade(|uate  foundation  ? 
iology  in  America  has  many  needs,  but  not  one  that  rises 
the  importance  of  a  marine  observatory.    In  that  ita  highest 
tereste  now  center,  and  I  am  sure  that  I  only  express  the 
nviction  of  my  scientific  colleagues,  both  in  this  country  and 
broad,  when  I  say  that  the  establishment  of  such  an  observatory 
an  object  worthy  of  the  most  splendid  gift  that  private  munifi- 
lC©  has  ever  bestowed  00  any  branch  of  science.    It  costs  many 
ions  nowadays  to  create  a  first'class  university;  and  not  a 
low-grade  affairs  might  better  have  never  been  plantetl.    In- 
leiid  of  multiplying  such  institutions,  it  would  be  wise  to  create 
scientific  institutes  for  the  larger  and  more  important  branches  of 
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science.  Id  this  direction  the  benefactors  of  education  itnd  sci- 
ence have  stlU  almost  eyer7thing  to  do.  It  is,  in  fact,  the  field 
that  promises  the  greatest  returns  and  the  greatest  blessings  to 
mankind.  As  examples  of  what  such  institutes  signify,  may  be 
mentionod  the  Pasteur  Institute  in  Paris,  the  Zoological  Station 
at  Naples,  the  Lick  Observatory,  and  the  Smithsonian  Tustitiition. 
In  what  way  could  money  bring  swifter,  surer,  more  magnificuni. 
or  more  lasting  rewards  than  when  invested  in  such  foundations  ? 
Our  country  suffers  from  the  lack  of  these^while  it  is  burdened  with 
&  plethora  of  impotent  coHegea.  For  this  pathological  overplus  of 
colleges,  secreting  a  sort  of  purulent  education,  with  little  or  none 
of  the  saving  basic  properties  of  scientific  culture,  the  best  anti- 
toxine  would  bo  the  creation  of  research  laboratories.  There  is  no 
antagouism  between  scientific  and  literary  education ;  but  no  one 
will  now  venture  to  deny  that  culture  implies  something  more 
than  a  knowledge  of  words.  Mr.  Arnold's  definition  of  culture— 
"to  know  the  best  that  has  been  thought  and  said  in  the  world" 
— needs  the  supplement  furnished  by  Huxley:  "Culture  implies 
the  possession  of  an  ideal,  and  the  habit  of  critically  estimating 
the  value  of  things  by  comparison  with  a  theoretic  standard.  Per- 
feci  culture  should  supply  a  complete  theory  of  life^  based  upon  a 
clear  knowledge  cdike  of  its  possibilities  and  of  its  limitations." 
"  Observation  and  reflection  " — the  significant  words  with  which 
Carl  Ernst  von  Baer  closed  his  Embryology  of  Animals — connote 
mental  attributes  that  are  the  fundamentals  of  culture.  They 
imply  powers  and  habits  best  nurtured  by  scientific,  but  l>est  pol- 
ished and  adorne^l  by  literary,  training.  Both  means  of  culture 
are  to  be  combined,  but  duly  balanced.  My  plea  is  not  against 
any  source  of  culture,  but  against  exaggerating  one  out  of  propor- 
tion with  another.  At  present  we  are  in  desperate  need  of  more 
science,  and  my  appeal  is  in  behalf  of  science  in  general^  and  biol- 
ogy in  particular.  I  rejoice  in  the  splendid  gifts  to  astronomy, 
physics,  and  chemistry,  but  I  feel  impelled  to  urge  that  that  great 
division  of  sciences,  comprising  the  whole  animate  world,  has 
claims  upon  the  enlightened  generosity  of  this  country  which 
liave  not  yet  been  fairly  met.  The  claim  which  I  would  place 
foremost  at  the  present  moment  is  the  urgent  need  of  an  Ameri- 
can marine  biological  observatory.  What  grander  commemora- 
tion of  the  labors  of  Louis  Agassiz  at  Ponikose  or  of  the  efforts  of 
Spencer  F.  Baird  at  Woods  HoU,  or  what  higher  and  more  fitting 
tribute  to  the  memory  of  the  discoverer  of  this  hemisphere,  could 
this  centennial  year  bring  than  the  foundation  of  auch  an  obeerva- 
tory  ?  My  humble  plea  is  but  the  echo  of  a  chorus  of  voices  s 
thousand  times  more  potent  from  the  leading  biologists  of  Amer- 
ica and  Europe.  This  weighty  consensus  of  opinion  shows  so  well 
how  the  scientific  world  regards  this  subject,  and  how  broadly  wwl 
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eply  the  interests  of  science  would  be  affected,  that  further  ra 
irka  on  my  part  would  be  superfluous. 


The  Opinions  of  Various  Authorities  in  Science  on  thk 

fiOi'osEi>  Makine  OB3EKVATOKY. — Carl  Vogt,  the  veteran  biolo- 

>  of  Uenova,  the  friend  and  scientific  colleague  of  the  late  Prof. 

I  Aj(as8iz>  and  the  pioneer  advocate  of  marine  observatories 

irope,  sets  forth  the  aims  and  the  importaace  of  mariBo 

lology  in  the  following  letter : 

UntTKMnTT  OF  Gwin,  JtmuMyiS,  1808, 
81s:  Y(in  ask  nij  opioioD  conoeriiiag  tbd  Qtlltt;  of  a  miirlno  hiotogiiil 
L>t7  wHb  a  view  to  cnlargiDg  and  perfecting  ttio  qho  already  catabluihMl, 
i  a  pUo  tou  modest  and  limited,  at  Wouda  lloll. 
I  will  nrtt  begin  my  letter  witb  a  vonl-quibble.     Bat  I  believe  that,  in  the 
aetOAl  alete  of  Buience,  institatiaas  lilce  the  one  you  contemplate  are  nut  onlj  of 
at  and  ondoubted  ulilitr,  but  ah*olut€ly  nceea»ary,    Xeitber  tbeorotical  and 
iftt  «frien'.*e,  nor  tho  application  of  science  to  higbl;  imiwrtant  practical  ends, 
achieve  reaalts  of  valae  without  tterionalj  and  systeioattcatljr  eupporting 
Marine  biolnpaat  stntions. 

As  you  very  truly  reiuai'lc  in  your  letter,  my  convictlonB  on  this  Bubjccl  ani 
pt  of  recent  date.     1  have  entertained  tbem  fur  more  tb»n  forty  years— in  fact, 
^«r  siuQo  the  days  when  I  devoted  myaelf,  alone  and  without  other  renouroeji 
I  my  own  activity,  to  biology,  and  carried  on  my  Btudiex  for  aeroral  oonaeoo- 
^e  years  on  ttie  shores  of  the  Atlantic  and  Mediterranean.     For  many  year*  t 
tinly  Bttciripted  to  ^ot  ibe  ^ovt^rnmenta  ofmaritlnio  conntHca  and  trnincd  bl^^Io- 
I  to  carry  out  ray  iJcan  and  projects.    Borne  could  not  comprehend  tbcm,  and 
others  tl»ey  fwoied  eccentric.     After  years  of  fruitless  attempts  on  my  own 
]  woa  bappy  to  we  the  eflbrta  of  my  friends  who  shared  my  views  met-t 
Itb  aooocsa,  and  I  cootiuao  to  feel  a  pleasant  satisfactiuu  when  I  hear  of  the 
»litihtnttnt  of  ti«w  stations  whenever  it  is  wcriausly  undertaken.     And  I  main- 
^n  that  yon  are  very  fortnnute  in  liriii;t  in  a  country  where  iho  citizens  are 
cnstomrd  throoj;h  tlii'ir  own  private  iuitiiitive  to  found  institutions  of  interest 
tbe  public,  where  they  know  how  to  endow  their  institutlona  ]il>eraMy,  ood 
matroificeotly ;  whereas  id  onr  old  continental  Europe  we  con  do  nothing 
bout  tbe  grood  will  of  tho  governments,  which  interest  themselves  in  every 
sking.  and  lavish  the  beciur  part  of  tlieir  revenues  in  sterile  bonntiefl  on  an 
oproduultvf  Mitlilnry  class. 
Bat  Ici  ns  rome  down  to  facts,    t  maintain  that  marine  atations  are  necessary 
Molo^ttd  ftfience,  snce  nowhere  but  in  the  sea  can  there  fao  found  a  liOiC  of 
I  wbn«e  Kludy  U  indiApemtable  if  one  desircA  to  form  a  clear  and  conoiso  idea 
\  tho  tiuemtl*  of  the  organic  world,  of  wbicli  wo  ourselves  are  mcmtierg.     Now, 
liter  part  of  these  orpiiiisms,  vegetable  as  well  as  animal,  are  so  delioata 
Hut  with  sill  nding  our  improved  uicLliods  of  preservation,  we  can  not  acquire 
^Hl  an  approxiruutely  correct  idea  of  their  characters  nnlcss  they  can  be  studied 
ttitfir  Oll^Inll  medium— the  sea.     Vie  now  ouumomte  along  the  coast  of  con- 
Dial  Europe  almost  as  many  laboratories  as  aniversitie*^     Wontd  those  bare 
fofU>J«d.  often  at  great  trouble  and  expense,  if  the  Died  of  them  bad  not 
iirff«Dtiy  faltt     And  to  mention  only  one  branch  of  biologioal  science— 
|#fa)^— voold  this  have  reached  tbe  position  which  it  ocoopiea  to^lay  wero 
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we  not  In  po»aession  of  marine  biological  laboratorioi,  vttero  matt  retD«rkabl« 
iiiTeetigations  have  be«n  and  are  still  being  carried  od?  To  mtnUon  on]j  tbe 
more  important  of  tbese  laboratories,  vhere  would  morphology  be  witbont  tbe 
worke  tbat  bard  bean  prodaood  tn  Kaptos,  Rotcoff,  BaopUa,  Wlmeroax.  Uameillc*. 
Yillefranohe,  and  eo  many  utbor  stations  f  In  u-otb,  thoae  wbo  would  pnteuJ 
ttiat  roorpholo^cal  eciance  can  advance  and  develop  without  tbe  aid  of  Uwm 
marino  laboratoriea  coold.eqnalty  well  defend  the  paradox  tbat  antronomy  ou 
advance  without  the  aid  of  observatoriea. 

I  need  hardly  uy  that  I  do  not  limit  the  term  "  morphology  **  to  Javaatlipi- 
tions  in  llic  structure  and  nrgnnization  of  the  varioaa  organism*  to  be  found  to 
tlie  oca ;  I  would  also  include  uudiT  it  the  most  lufly  questiona  and  must  abstract 
generalizations  to  wbiuh  we  bto  led  by  morpbological  reeoarch.  Researchca  in 
organic  evolntlon,  lu  which  Darwin  baa  given  ao  powerfal  and  fruitful  an  impetta, 
can  not  be  nndertaken  witbont  due  consideration  of  the  marine  fihaua.  Tbe  ••* 
Is  really  the  source  of  orgimio  life  id  its  mtrmbU;  rMearofaea  oa  die  rabUtos- 
abipa  of  diiToroot  animals,  on  their  origin,  on  their  individnal  dav^lopmoDl*  frfxn 
the  first  visiblo  germ  to  tbe  completion  of  tbeir  Iife-4?ycle,  are  coaUnuUy  «id 
necesaarily  ivading  ua  back  to  marine  organiams.  In  order  to  form  a  ooBoepiClfla 
of  the  development  of  the  organic  horizons  as  they  extpud  through  the  »aec<*WTa 
poriodH  of  the  bibtory  of  our  planet,  we  are  obliged  oontiouolty  to  recur  to  tbe 
comparative  iitndy  of  marine  forma. 

B'lt  the  reeearches  of  present  and  fntnrc  science  are  not  Kmitod  to  mor 
and  its  oonclimons.  We  demand  a  tinowlwlge  of  the  functions  of  tbe 
orjjans  whose  structure  has  been  studied,  in  order  to  undentand  tbe  r^I«  wbb 
Iboy  played  in  the  elaboration  of  life;  we  are  derirooa  of  knowing  bow  the  fi 
fnnulluna  over  which  the  organs  preside  are  exoroieed.  This  is  the  aim  otpAftw- 
loffical  inreatigatioD,  which  up  to  tbe  preaeuc  has  been  carried  on  only  oa  maa 
and  a  Ccw  animals  predestined  to  experiment,  such  as  tbo  dog,  tbe  rftbbit,  and 
the  frug, 

I  do  not  hosltste  to  say,  if  there  were  no  marine  laboratories  In  exiaSMKW,  t^y 
should  be  created  for  the  prosecution  of  physiological  investigation.  In  •T«t7 
case  etisling  and  future  tahoralorieB  should  be  constrnoted  in  such  a  way  1 
admit  of  tbo  carrying  out  of  physiologioal  experiments  on  a  grand  aeale. 
Seld  is  almost  new  ;  it  has  hardly  been  touobed  aa  yet,  but  tbe  few  worka  ■ 
have  been  produced  in  this  line  prove  that  moat  magnifioeDt  raaul's  await 
tbe  future,  and  that  general  physiology  will  be  quite  aa  muoh  enrU^ed  and  < 
improved  by  means  of  such  laboratories  aa  Las  bean  tbe  owe  wtlh  morpb 
Many  of  my  friends,  themselves  directors  of  marine  laboratories,  have  Ml 
need  of  physiologioal  ocinipraent;  many  of  them  bavo  oxpreasMi  themielva 
this  eif cot  in  articles  and  other  puhlicAtions.  In  Naples  tbey  have  t«ken  a  1 
Id  advance  In  this  direction  ;  but,  to  rentier  tbesL*  studies  prodacUve,  dcHrat^^ 
inttniments  are  needed,  appamtun  co]<tIy  beyond  the  meaun  of  cxifttiog  labora- 
tories. Will  your  fellow-countrymen  fui-nish  such  nicansf  It  would  ba  a  glory 
(41  the  United  Stales  coald  ttiese  prx'jeots  there  be  reoliied,  which  have  w 
ftbandooed  In  other  countriea  on  aoconot  of  inaufneient  resoort-M. 

You  jusOy  ciJl  your  1  ■■'  laborntMry  *' biolo^caU"    I  ardntly  wk 

tbat  your  cminirymen,  *w  .oron*  wh¥tt  It  ooinp*  t*»  founding 

institutioufl,  wiitild  luUuraUi  ihcuievlvctt  with  th^  nicftn  word  "hloAo^ 

col."    biology  iouludcs  muoh  more  thnn  morphology  ar  't    wtii(>h  | 

oaly  of  tbe  muluBprinfri  of  individual  life;  it  includes  . 
In  Ita  totality  ;  It  sboold  study  the  reuiiinK>al  relations  muw-i-.  at.-.iuiv.^ 
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nedium  U>?ar  U>  oiid  anut1)er;  tlieir  rolatlons  with  their  stirronndinga, 
vrltboDt  which  thoy  would  he  unablo  tn  niit.tin  the  etroggle  for  existcDce. 
'H«re,  tjtiin.  Hea  11  field,  littlo  explored  as  yet,  open  to  researehta  which  hare  not 
(mlj  grejit  f-cientitio  iiitcroxl  but  imtnediate  snd  nadonifthle  priictictil  value.  I 
iihoald  perhaps  surpriftc  the  pablln,  who  ore  in  the  habit  of  attributing  to  na 
taoanU  a  much  greater  fund  of  Ki«otihc  knowledge  than  we  really  poMess — I 
ihouid  perha|>R  sarprtue  the  public  by  meintaining  that,  wiib  the  exception  of  the 
Qg  und  the  sole,  which  have  been  btudied  of  late  years,  we  hare  only  very 
iieulnry,  iQCOinplete,  and  Insullicient  l:DowIe<l^e  of  the  life  conditions  of  a 
Itost  of  luariQC  Bnltnala,  the  flfihery  of  which  enricheit  so  many  industries  and  sup- 
ie«  ua  with  so  valuable  a  store  of  food.  Our  laws  and  regulations  respecting 
marioe  fisheries  (I  speak  only  of  eondnectal  Europe)  are  baaed  on  the  vagnoMl 
lotioni — to  a  great  extent  only  on  suppositions  or  on  aoolonies  drawn  from  frcsh- 
iwatar  fisheries.  1  am  well  aware  of  the  fact  that  th«  seliling  of  these  (joeations, 
oa  the  aolution  of  which  »o  largely  do|>eudB  t}ie  future  uf  our  fisheriea,  and  with 
tbaae  the  nonrithmcnt  of  our  porterity — I  ara  well  aware  of  the  fact,  I  say,  that 
li«re  alao  coasidorahla  resouroee  are  necessary  ;  exlensivu  aquaria,  sti-ntn  launches 
r>ir  long  excarBloos— in  thort,  all  aorta  of  paraphemnlia.  But  more  roijuisite  than 
mil  tb«w  are  patient  observers,  indefatigable  workers,  who  will  not  hesitate  to 
cl«rot«  years  of  labor  to  theaolution  of  problema  that  may  be  summed  up  in  a 
few  womIs  or  even  prove  loMiluble.  I  am  oonvLnced,  however,  that  when  oooe 
the  otility — yes.  the  necewiity — of  such  researchce  is  generally  rerxjgnized,  citizoua 
1  ot«rc*tcd  in  the  welfare  and  progress  of  their  country  w  ill  be  found  to  farniah, 
ftome  the  financial  resource*,  others  the  sustained  intellectual  labor. 

Such  are,  to  my  mind,  the  aims  of  a  marine  biological  Uhoratory.  Has  the 
ntiUty,  the  necessity  uf  snoh  instituiinnn  been  demonHtrnced  f  I  trust  that  it  haa. 
I  do  not  deny  that  the  purtiuit  of  these  aims  will  require  very  considerable  suma. 
I  may  mid  tbnt  the  expense  will  he  btill  further  increased  by  the  purchase  and 
maintenance  of  an  appropriate  library.  A  nt'ifihboring  library,  to  which  acoeaa 
cat)  not  be  had  without  some  trouble,  will  not  be  sufficient.  The  inveetigaturs 
•btiold  be  able  while  their  work  is  in  progress,  to  put  tlietr  liandi>  ou  all  the  books 
that  can  give  ihom  any  tofonnation  on  the  sabjoot  of  their  study.  It  is  tCo  poe- 
fCMaon  uf  just  such  a  library  that  assies  so  important  a  rank  to  the  station  at 
}Iapl<«. 

You  have  my  heat  wiNbea,  my  dear  sir,  for  the  sacceif  of  yoor  enterprise.  I 
ainccrety  hope  tiiat  yon  will  he  aaaiated  by  your  countrymen  In  every  way^  ma- 
oificcntly,  abundantly.  Ton  will  pardon  the  length  of  my  letter.  If  it  contrib' 
utc«  to  Uie  di-pirtil  result,  I  vhall  be  more  than  delighted.  It  will  boa  great  joy  to 
me  in  my  old  age  to  see  arising  on  the  other  side  of  the  Atlantic,  through  the  free 
tnltiative  of  yoar  rt'Ilow-coualrymen,  an  institution  destined  to  render  great  aerr* 
{ea  to  actonce.,  to  the  ooantry,  aud  to  the  people.     With  this  wlah  I  remain, 

Toots  sfnnsroly,  G.  Vdot. 

Prof.  Huxley  writos: 

[LojiDoji,]  Ottahrr  30, 1891. 
'X&n  Sia:  At  thi!i  tlm«  of  day,  I  do  not  think  that  a  project  for  the  establish- 
of  a  biologii'TBl  laboratory  should  need  tiiuch  advooacy.  Biological  prob- 
lems are  certainly  before  the  public,  and  1  hope  that  it  is  beginning  to  dawn  upon 
tbfl  varieat  Giradiba  of  a  UtttrattMry  that  the  aolntJotis  of  them  are  to  he  obtained 
by  ao  huok  leoraed  s])eculatlun  however  ingoniona,  h<it  by  pnticnt  appeal  to  Na- 
!aa%  Id  Iho  waf  of  observation  and  experiment.     1  do  not  venture  to  say  that 
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America  oeeils  to  bo  retninded  of  tbta  roaJly  fandamcat*!  Irntb  oraro  tlnnEng- 
Uod  d(M!»;  bat,  certAinl^,  the  greater  proporllua  of  new  Uieoricn  of  llie  nalTerM 
— pllorionaljr  unfettered  by  any  acqtinint&nre  with  realities — which  periodleaUy 
rcftch  ino,  corae  from  joar  nido  of  the  water;  and  I  monm  ovar  Ui«  vaite  of 
power  and  uf  iafcenuitj  which  tatjtbt  bare  been  prevented  b/  tbnt*  roonihi' 
work  in  a  laborHtory.  I  sTiall  be  very  glad  to  Iiear  uf  the  %nocv*»  of  joar  pro- 
ject ;  and  all  the  more,  that  yoa  propose  to  hare  it  carried  U  oat  br  priraia  ui< 
terpriBO.  I  am  yourd  very  truly,  T.  II.  Hoxlst. 


I 


Kirtss  ZnOuwrcAL  STAT»D^  Jtmttary,  XS9S. 

Dkai  P&of.  WniTMAv:  Yon  wont  my  opinion  on  your  plana  regardlsf  a 
larga  zoAlofpcal  nlstinn.  I  tbink  my  npinroo  has  foand  long  nnoe  as  gipr— mow 
ta  a  far  more  emphatic  way  thim  by  lok  on  paper.  Twenty  and  moreye«ra  of  life 
I  have  b&itowed  on  oreating  and  oriranizin^  auch  a  vtatioDt  and  yoo  know  yonxp- 
aelf  bow  far  I  have  met  with  fiacceaa,  part  of  which  may  even  bt  reoogaUad  la 
your  plan. 

Two  tiling  concor  to  make  a  station  lloaHahing:  monty  ond  good  grpwiiaa 
tUm.  I  have  no  aathority  to  apeak  on  yoar  obance  of  tindinic  money  eoovg^  la 
yoor  conntry  for  your  plans;  I  only  lay  streas  on  the  fact  tliat  money  and  a  good 
deal  of  money  w  necessary  to  make  a  soOlogic&l  ^tatiim  ttuc«e«NfaL  It  hiw 
for  many  years  my  oonatani  preoccupation  to  raUe  the  innoroa  of  the  Napl 
Btatipn  in  order  to  satisfy  all  the  wants  acienoe  coold  wish  for.  1  oinst 
your  appreciatiOD,  whether  the  organization,  which  I  hare  (riven  to  ray 
roont  rc«ommeada  itacif  to  othen  aa  »atijfac^>^y.  I  know  myaelf  welt  enovgb 
where  it  is  ttefvciive,  and  how  it  might  be  improved ;  but  1  know  al*a  that  there 
arc  elreomatAncca  In  the  vr'^J  that  can  not  be  easily  remored.  Aa  It  ia,  howcTtr, 
it  works  tolerably  well  and  has  done  in  nineteen  years  of  life  eome  good  lerriea 
to  ecienoe. 

Should  you  ffuecoed  in  raising  money  cnoogh,  I  think  you  will  be  able  to  e»- 
tabltih  aomcthiug  so  complete  and  so  stronit  as  to  rival  any  existing  eatabluli- 
roeot  of  the  kind.  I  for  one  do  wish  you  all  possible  snocese  in  ynar  ent«qidaft» 
BelieTo  mc,  dear  Prof.  Whitman,  yoora  moat  sincerely,  Axto*  Tin, 

"  Tour  project  Intcrestt  me  greatly.  Oert^nly  suofa  a  station  &-> 
plate  foondini;  will  be  of  the  greatest  importance  to  solance." — /> 
lujfN,  FrtUmry. 

"  An  appeal  to  the  '  upper  ten  Ihonsand,*  to  the  men  who  generounly  < 
not  only  the  needs  of  the  commonwealth,  but  also  thoaa  of  intellcetnal  pr 
will  not  die  away  unheeded.'^— Bun.  Lsdckabt,  Zetpe^, 

"Tour  commoni cation  eonceming  the  erectioo  on  the  Nt>rtb  AiHi<nrttn 
of  a  bnre  national  marine  laboratory  as  a  common  center  for  xoaIoi'.aI  An<l 
tanioal,  morphological  and  pbyriological  inrefttgnlinni  on  vx^■ 
aioited  my  keenest  Interest,  and  i  hope  that  ll>e  ronsidcrnl  i    ,  .       IP"^ 

po  DeoesMry  for  snch  on  undertaking  will  be  forthcoming."'— £Ja«T  Uj 
J«na. 


n 
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"I  heartily  sympathise  with  your  desire  to  bring  abont  the  fonndaticm 
Uboratory  on  the  tJnitod  States  coa.«t  for  the  uie  of  skilled  Investigator*  la 
biology.  .,  .  .  Too  ought  to  bare  at  a  favorable  point  on  the  Amerloan  coast  as 
complete  and  wellorganlzt^d  an  Institution  as  Uiat  eatabOalwd  I7  a\it  frtand  Duhn 
at  Naples."— E.  Hat  LkntaTxa,  London. 
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'  I  sm  convinced  that  nicli  ■  aUtioa  erected  at  a  suitable  point  on  tbe  coast 
mnd  tniXy  equipped,  but,  al>oT«  all  Ihin^  under  judicious  monageioent^  frill  greatlj 
fartlier  odviuiciiig  biological  acienco." — 0.  GsaKNBAUB^  Heidtlberg. 

"I  faUj  belierc  tbnt  jour  coantrjmcD,  with  their  accustomed  enterprise,  vUl 
meet  your  present  request. ^^ — G.  B.  Howw,  I/>ndon. 

"  IF  ]roa  ffoccood  in  foaadin^  in  the  United  States  &  biological  institution  in 
which  the  processes  uf  life  may  be  studied  in  all  their  magnitude  and  extent,  jou 
will  indeed  perform  a  lasting  service  to  humanity." — C.  Lcuwio,  Leiptie. 

*' Speaking  as  a  phyiiotogist,  T  can  hardlj  aaj  anything  too  strong  on  behalf 
of  marine  laboratories  such  as  the  one  yon  wixh  tn  establiab.** — M.  Fohteb,  Cam- 
hridfffy  Kngland, 

I  "  I  am  glad  to  leam  that  jova  plans  for  the  establipliment  of  a  permanent 
tuUional  marine  laboratory  are  taking  definite  Rhape,  and  I  hope  their  importanco 
will  be  gftncrolly  recognized.  It  would  bo  strange  if  support  conld  not  be  found 
for  an  American  laboratory  that  wQI  hear  comparison  with  tboae  of  England, 
FnuDce,  Germany,  and  Ilalv/'— E.  B.  WoofiK,  Columbia. 

"The  need  of  a  biological  experiment  Btation  i«  eren  grentcr  in  this  conntry 
larope,  where  it^  importance  has  been  recognized  for  a  good  many  years, 
in  the  numerous  stations  already  eetablisbed." — W.  G.  Faku>w,  Uanard. 


» 
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**1  wish  to  be  put  down  as  one  who  faron  the  pbin  most  emphatically.  ...  I 
hope  that  flteps  will  be  taken  to  moke  the  place  a  summer  gathering  ground  for 
Ibe  biolo^Kta  of  thla  country  in  the  broadest  sense  of  the  word— 1.  e.,  let  as  have 
Invaatlgationa  in  zoology,  physiology,  botany,  tbe  study  of  the  environment,  both 
physical  nod  chemical  as  well  as  experimentat.  Let  it  farther  be  a  national,  not 
a  sectional  moTement." — Wiluam  Libubt.  Jr.,  PrinMtcn. 

*'I  am  glad  that  the  Marine  Biological  Laboratory  is  taking  steps  toward  so- 
oaring  A  permanent  and  adequate  endowment.    I  have  watched  its  doTelopmect 
with  «  good  deal  uf  interest,  and  have  gladly  contribated  my  mite  for  its  sup- 
," — WiLUAit  TnxtBAHE,  UisiovH  Botanical  Qardm^ 


T  need  hardly  assure  yon  of  my  deep  and  conliol  )ntc<rest  In  the  pi*rmancnt 
iHiibmeDt  of  a  seaside  laboratory,  and  of  my  desire  that  the  University  of 
tUioalA  may  share  to  the  limit  of  it«  ability  in  ite  burdens  and  in  the  beneftte  to 
bo  derived  from  it." — S.  A.  Fobbko,  JUinoit  StaU  Laboratory  <if  Natural  Hutory, 

^  I  am  rery  deeply  interested  in  the  development  of  tbe  laboratory  at  Woods 
Doll.  I  believe  that  It  ia  in  itself  one  of  tbe  most  important  educational  instlta- 
tions  in  the  country,  and  I  shall  be  ^l&d  to  do  all  that  I  can  to  adrauce  Ita  inter* 
cats." — Davui  S.  Jobdax,  itenlo  Park,  Cal. 


\%  the  description  of  his  jonmey  into  tbe  interior  of  Iceland,  published  In 
Petormann's  Mitteilutigen,  Ih.  I'horaddaen  refers  to  the  oases  in  the  deeert  of 
Toloanie  aand  at  the  foot  of  Mount  Heoln.  These  are  confitantly  changing  or  mov- 
ing on  Bocoont  of  the  violent  aandstorms  which  rage  there.  On  the  windward 
s(d*  they  are  encroached  upon  by  tbe  sand,  and  all  vegetation  is  gradually  de- 
stroyed, while  on  the  other  sides  the  grasses  take  root  and  *' tn  a  surprisingly 
time  tiarren  and  onfraitfnl  spots  are  ohanged  into  good  posture.'' 
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THE  ESTHETIC  SENSE  ANT)  RELIGIOUS  SENTIMENT, 

IN  ANIMALS. 


Bv  PKof.  E.  P.  EVAS9. 


i 

■     r^^-  WILKS  reduces  the  chief  difference  between  man  am 
H    -L'     brute  to  the  "smallness  of  knowledge  of  tho  fine  arts 
H    SGSsed  by  tho  latter";  and  ft  |>nssiiij^  remark  m;ide  hy  Prof.  Htti 
H    ley,  in  one  of  hia  essays,  would  seem  to  imply  a  disposition  to 
W    draw  tho  line  of  separation  between  animal  and  human  intelli- 
,u       j?ence  at  this  point.    Prautl  regards  the  phrase  "die  Kunsttriwlw 
H    dor  Thiere"  asa  inetapborical  expression  involving  a  confusioa 
W    of  terms,  since  animals,  with  all  their  apparent  artistic  ability 
and  taste  shown  in  constnicting  and  decorating  their  habitation^     , 
do  not  seek  to  omlxxly  ideas  in  material  forms — an  assumplioaS 
which  begs  the  very  question  in  dispute.    Schiller,  in  his  well^^ 
known  poem,  Die  Kunstler,  makes  man's  pre-eminence  consist 
solely  in  his  artistic  faculty ; 

*'In  n«iB8  kaon  dich  dio  Hicno  iDetstem, 

In  der  Gescbiokltohkeit  eio  Warm  dlen  Lehrer  mId. 
Dein  WUsen  tbeilest  dn  mit  roi^ezogenen  Gelatem, 
Die  RnnBt,  o  Henficb,  ha«t  da  alteiD." 

In  dilif^Doe  the  boo  can  master  thee. 
Id  Bki)lfnlne«ii  a  worm  thy  teacber  b«, 
Knowledge  tboa  dost  with  bi)rhor  spirits  own. 
But  art,  O  man,  Iboii  dcMt  |iuase«a  alone. 

Herbart,  however,  docs  not  recognize  this  demarcation, 
one  asks  for  a  specific  characteristic  of  mankind^  which  is  no 
physical,  but  spiritual,  original,  and  universal,  and  dues  not 
solve  itself  into  a  more  or  less,  I  confess,"  he  says,  "that  I  do  nc 
know  of  any  such  distinction  and  do  not  think  it  oxiats."    He 
then  enumerates  the   advantages   possessed    by    man- 
hands,  speech,  and  a  long  and  helpless  infancy,  to  tli*.' 
influence  of  which  are  duo  the  extraordinary'  growth  iyi  the  hti 
man  brain  in  size  and  complexity  and  the  corres;i 
ment  of  intellectual  power.    In  the  acutoness  of  1 
many  peculiarities  of  physical  structure  man  is  inferior  to  »oo 
of  the  lower  animals.    He  has  not,  says  Prof.  Cope,  kept 
with  other  mammals  in  the  development  of  hia  teeth,  whicl 
"thoroughly  primitive";  his  no?©  id  less  servlcen 

the  dog;  the  eagle  has  a  far  bettor  eye;  the  ani-.    .,   fl 

sheep  ia,  as  a  pit^ou  of  muchanism.  stronger  and  lu«s  liablo  toi 
r '.  ■         ■  .    .  ,    V        ■  ,iy(  Jq  i[. 
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lile  its  heel  U  carried  in  the  air  and  never  touches  the  ground, 
tJjus  attaining  a  s]inngiuesa  and  swiftness  of  motion  beyond  the 
reach  of  the  humacu  plantigrade.  Whatever  lightness  and  elas- 
ticity of  step  man  possesses  is  due  less  to  the  perfection  of  his 
bodily  organism  than  to  the  uplifting  influence  of  his  intellect. 
With  the  decay  of  his  mental  powers  Homo  sapiens  sloucheaJ 
like  a  bear,  as  may  bo  observed  iu  the  ungainly  and  unsteady' 
gait  of  cretins  and  idiots,  howuver  vigorous  they  may  be  phys- 
ically. 

The  objection  urged  by  Prof.  Kedny  against  the  doctrine  of 
jvolutioa — namely,  that  man's  helpless  infancy  proves  him  to  be 
Jifferent  in  kind  from  other  animals — ignores  the  fact  that  the 
loko  and  many  other  species  of  the  genus  9imia  pass  through  a 
Innod  of  infant  helplessness  almost  as  long  as  that  of  somi 
bvoge  tribes.    The  babyhood  of  the  anthropoid  apes  is  much^ 
pnger  and  more  helpless  than  that  of  the  cynopithecoida,  the 
platyrhines,  or  the  lemurs;  and  the  higher  the  order  of  the  mon- 
keys, the  more  they  resemble  man  in  this  respect.    Mr.  Wallace 
;uptiu-ed  a  young  orang-outang,  which  bad  to  be  feil  and  cored 
for  like  a  human  infant,  lay  rolling  on  the  ground  with  all  fonraJ 
in  the  air,  and  could  hardly  walk  when  it  was  three  months  old;' 
whereas  a  macaous  of  the  same  age  seemed  to  have  already  ac- 
:|uire<l  full  use  of  its  limbs  and  mental  faculties.    The  long  dura-j 
liun  of  this  complete  dependence  on  parental  care  in  the  case  of  1 
the  human  infant,  so  far  from  disproving  the  doctrine  of  evolu- 
tion, furnishes  one  of  the  strongest  arguments  in  its  favor,  since 
it  helps  to  explain  how  man  gradually  attained  his  intellectual 
primacy  among  the  primates.    The  American  platyrhines,  mar- 
:>seta,  and  other  smaller  long-tailed  monkeys  reach  maturity  in 
I  or  four  years,  whereas  the  African  dog-headed  apes  require 
Bn  or  twelve  years  for  their  full  development,  and  with  the 
larger  anthroiKiids  this  period  of  growth  is  nearly  as  long  as  with 
liumau  beings. 

The  fact  that  quadnimana  have  flexible  organs  of  prehension, 
1^  grasp  and  handle  things  and  imitate  human  actions,  gives 
Hem  a  great  advantage  over  quadrupeds.  A  dog  may  be  as  in- 
Eelligent  as  a  chimpanzee,  but  he  is  unable  to  "  show  oil  *'  as  well ; 
ho  con  not  untie  knots  with  his  paws,  nor  put  on  clothes,  nor  eat 
with  knife  and  fork,  nor  uncork  bottles,  nor  drink  wine  by  lifting 
the  glass  to  his  lips,  nor  use  a  t<x>thpick,  nor  perform  a  variety 
Df  tricks  which  make  the  monkey  appear  to  bo  relatively  far, 
more  richly  endowed  with  mental  gifts  than  is  actually  the  case^ 
bnd  throw  into  the  shade  the  most  conspicuous  exploits  of  the* 
poodle  and  the  collie. 

Nevertheless,  this  manual  and  digital  dexterity  can  scarcely 
ll  overestimated  as  a  means  of  disciplining  the  mind  and  incrcas- 
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ing  the  Tolome  of  the  brain :  and  if  chimpansees,  onuig-oitUagii, 
and  Bokos  had  eojoyed  the  thousands  of  yean  of  domeeticatiao 

and  thorongh  breeding  and  training,  from  which  dogs  have  so 
immensely  profited,  there  is  no  knowing  what  advances  iu  knowl- 
edge and  acquisitions  of  intellectual  culture  they  might  not  haro 
made.  It  is  won<lorrul  how  much  they  learn  through  obaerYAtioa 
and  very  slight  instruction  during  a  few  months'  intercourowiti 
human  beings,  discharging  with  evident  pleasure  the  dotiofl 
body  servant  or  waiter,  answering  the  door  bell,  showing 
int4j  the  parlor,  fetching  water,  kindling  the  fire,  washing  < 
turning  the  spit,  and  doing  all  sorts  of  chores  in  and  about  Uu* 
house.  "  Such  an  apc,^"  said  Brehm, "  one  can  not  treat  as  a  besct< 
but  must  associate  with  as  a  man.  Notwithstanding  all  tho  pe<nil> 
iarities  it  exhibits,  it  reveals  in  its  nature  and  conduct  so  vatj 
much  that  is  human,  that  one  quite  forgets  the  animal.  Its  body 
is  tliat  of  a  brute,  but  its  intelligence  is  almost  on  a  levt>I  willi 
that  of  a  commou  boor.  It  is  absurd  to  attribute  the  actions  of 
such  a  creature  to  unthinking  imitation  ;  it  imitates,  to  be  sure, 
but  as  a  child  imitates  an  adult,  with  understanding  and  judg- 
ment/* 

That  the  plastic  and  progressive  period  of  the  monkey's  in^ 
vidua]  development  is  short,  and  that  its  faculties  become  sot  i 
slHiiunary  at  a  comparatively  early  age,  is  undeniable;  but 
same  hulds  true  of  the  negro,  who  loses  his  edueability  and  i 
his  mental  growth  much  earlier  than  the  Caucasian.  The  longar 
or  shorter  duration  of  this  formative  season  in  the  mental  life  of 
man  is,  to  some  extent,  a  matter  of  race,  but  in  a  still  i^roat 
gree  the  resultant  of  civilization. 

The  hand  is  also  a  valuable  instrument  for  the  / 
the  aesthetic  sense,  and  the  more  flexible  ami  &u^siti^ '  i 

ment  becomes,  the  greater  are  the  results  achieved  by  it  in 
direction.     But  there  are  animals  without  hands  that  show 
appreciation  of  the  beautiful.    Mr.  Darwin  has  proved  conclnsii 
ly  that  birds  take  pleasure  in  sweet  sounds  and  in  brilliant  colors^ 
and  that  the  sentiment  thus  awakened  and  appealed  to  playti  i 
important  part  in  the  preservation  and  perfection  of  the  spi«ii 
through  natural  selection.    The  struggle  for  eiistouce  is  ucit 
ways  carried  on  by  fierce  combat  and  the  triumph  of  bralo  for 
but  quite  as  frequently  takes  the  form  of  competition  in  bean^ 
^i^iflressinjET  itself  cither  to  the  ear  as  alluring  song  or  to  tbe^ 
iktUnctive  plumage;  and  the  bird  that  posaesaoa  these  fill 
istics  in  the  highest  di^jzree  carries  oiT  the  prize  in  the  tonmfl 
of  love,  and  propaga''  *  liid. 

There  is  nodouhi  rds  tak*;MK*light  in  the  smrir<»r.t 

of  their  own  feathers,  and  the  more  brilliaut  their  hu' 
the  vanity  they  display.    Conspicuous  examples  of  iius  lof 
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BTninition  and  fondness  of  parading  tKoir  finery  are  the  peacock 
Kid  the  bird  of  para<lit^o. 

The  decoration  of  its  bondoir  by  the  "bower  bird,  as  described 
by  Mr.  Gould  in  his  History  of  the  Birds  of  New  South  Wales, 
indicates  a  decided  and  di scrim inativo  preference  for  bright  and 
irari^ated  objectn,  and  evinces  no  small  amount  of  aesthetic  feel- 
ing and  artistic  taste  in  selecting  and  arranging  thorn.  The  bower 
IS  built  of  sticks  and  slender  twigs  gracefully  interworen,  so  that 
the  tap(?ring  points  meet  at  the  top,  and  adorned  with  the  rose*i 
IB^ore^l  tail  feathers  of  the  inca  cockatoo  and  the  gay  plumes  oti 
Hier  parrots,  tinted  shells,  bleached  bones,  rags  of  divers  hues,.^ 
TOd  whatever  gaudy  or  glittering  trinkets  may  please  the  bird's 
fancy.  S^mietimea  the  space  in  front  of  the  bower  is  covered  with 
\uk\{  a  bushel  of  things  of  this  sort,  laid  out  like  a  parterre  with 
srinding  walks,  in  which  the  happy  possessor  of  the  gampred 
treaauros  at  ruts  about  with  the  pride  and  pleasure  of  a  connoisseur 
in  a  gallery  of  paintings,  or  a  bibliophile  who  has  his  shelves 
llled  with  incunahula  and  other  rare  e<Utions.  These  objects 
have  often  been  brought  from  a  great  distance,  and  are  of  no  pos- 
sible use  to  the  bird  except  as  they  gratify  its  love  of  the  beautiful 
Mid  appeal  to  what  we  call  in  man  the  sesthotio  sense.  Its  con- 
luct  can  be  explained  in  no  other  way ;  for  the  bower  is  not  a  nest  I 
in  which  eggs  are  laid  and  hatched  and  young  ones  reared ;  it  is  a 
mlon  or  place  of  social  eutertainment,  and  thus  serves  a  distinctly 
ideal  purpose.  ^ 

tThe  singing  of  birds,  as  a  means  of  sexual  attraction,  implies  1 
prtain  appreciation  of  melody.  Indeed,  many  of  them  do  uoft 
ifine  themaolvos  to  the  songs  of  their  species,  but  loam  notes 
m  other  birds  and  snatches  of  tunes  from  musical  instruments. 
[yWnfiries  can  be  taught  a  variety  of  airs  by  playing  them  repeat- 
ylly  on  a  piano  or  on  a  hurdy-gurdy.  They  listen  with  attention 
ind  imitate  the  strains  which  take  their  fancy.  If  harmony  or 
ihe  concord  of  sweet  sounds,  as  distinguished  from  melody  or  the 
limple  succession  of  sweet  sounds,  does  not  enter  into  bird  music, 
iie  same  may  be  said  of  the  music  of  primitive  man  and  of  oil 
Mirly  nation.^.  Savages,  like  feathered  songsters,  sing  in  unison, 
but  not  in  accord. 
f  Not  only  do  some  species  of  monkeys, like  the  chimpanzees  and 
y^ts,  g\?t  up  concerts  of  their  own  in  the  depths  of  the  forest,  but 
B,  which  are  generally  supposed  to  lie  decidedly  unmusical,  also 
sinate  Ijetween  tunes  aud  express  their  preferences  or  aver- 

an  unmistakable  manner.    A  friend  of  mine,  who  had  fti 

nagniflcent  St,  Bernard  dog,  was  fond  of  playing  the  violoncello, 
rhe  dog  used  to  lie  quietly  in  the  room  witli  closed  eyes,  and  ap- 

Srcd  to  pay  no  attention  to  the  music  until  his  master  struck 
A  Ctirtaio  tune,  when  the  dog  immediately  and  invariably  sat 
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up  on  his  liaiinches  and  began  to  howl.    If  the  tune  which  caJ]| 
forth  such  emotions  had  been  written  on  &  very  high  key,  or  cl 
actt^rized  by  shrill  tones  or  harsh  dissonances,  the  conduct  of  %\ 
dog  might  be  easily  explained.   But  such  was  not  tho  case.    Tl 
was  nothing  in  this  piece  more  than  in  any  other,  so  far  as  al 
one  could  ubserve.  that  ought  to  grate  the  canine  ear.    Many  ii 
cidents  of  this  kind  might  be  cited  to  prove  that  even  dogs 
not  indifferent  to  musical  compositions,  and  show  o  nico  didcr 
nation  between  them,  having  their  likes  and  dislikes,  as  w«U 
human  beings. 

The  fertilisation  and  propagation  of  many  plants  depend  \x\ 
tho  existence  of  a  sense  of  color  in  insects,  and  tho  exercise  • 
choice  in  the  selection  of  flowers.  This  preference  implies 
pleasure  in  certain  hues,  and  consequently  tho  possession  of  I 
rudimentary  perception  of  beauty.  Plants  whose  fecundatJa 
depends  upon  the  action  of  the  wind  do  not  develop  such  a  v» 
of  colors  OS  those  in  which  this  depends  upon  the  agency  of  in- 
soots.  Nature  can  trust  her  ill-favored  daughtors  to  tho  wooing 
of  the  wind,  but  if  she  wishes  to  attract  a  nicor  class  of  suitorii 
she  must  endow  her  children  with  brilliant  qualities. 

The  power  of  distinguishing  between  colors  has  been  denied 
not  only  to  tho  lower  animals,  but  also  to  the  lower  races  of  map- 
kind.  But  a  more  extended  and  accurate  knowledge  shows  thai 
the  conclusion  is  incorrect  in  both  cases.  Wo  know  that 
American  aborigines  discriminate  between  the  seven  prima 
colors,  and  it  is  absurd  to  infer  that  this  faculty  was  w. 
the  Homeric  men  merely  because  we  do  not  find  all  th- : 
mentioned  in  the  Homeric  poems.  It  has  also  been  aescrtod 
tho  ancient  Assyrians  could  not  distinguish  gro.'n  frc 
yoUow,  because  no  word  was  foimd  for  it  in  the*  romain 
language.  But  the  tiles  discovered  at  Nineveh  prove  thai  th^ 
bad  a  very  clear  conception  and  iPathetic  appret!   '  '    ' 

tinction  between  yellow,  green,  and  bluo,  and  j 
confound  any  colors  of  the  solar  spectrum.    The  evidence  of 
guage  on  this  point  is  purely  negative  and  nec^       r''-  '   "  c\ 

Even  the  religious  sentiment,  which  has  bt  w> 

the  peculiar  possession  of  man,  is  faintly  foreshadowed  in 
lo\ver  animala.    The  unanimity  of  opinion  among  thoso  who  h 
made  the  most  careful  study  of  this  subject,  and  whoso  vifiws 
therefore  entitled  to  tho  greatest  consideration,  is  -  t 

able.     M.  A.  de  Quatrefages,  in  his  Rapport  sur  U    .      .,,/j 
I'Anthi'opolofjic  (Paris,  18«7,  p.  85),  maintains  that  "domostin  a| 
n::ils  are  religious,  since  thoy  rwulily  <  " 
Tiioui  with  the  rod  or  with  sugar/'    I:. 
amenable  to  ruwanU  and  puuitihmcnls,  doing  tho  will  and  \ 
to  win  the  favor  of  superior  beings,  on  whom  tboy  an*  depeudi?^ 
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ipitiatlng  and  fawning  npon  them,  creeping  and  groveling  on 
gi»un<l  in  ftbjoct  adoration,  in  order  to  assuugo  thoir  angor  or 
to  secure  their  kind  regard.  "  There  is  no  difference,"  adds  the 
me  author, "  between  the  negro  who  worships  a  dangerous  ani- 
aud  the  dog  who  crouches  at  his  master's  feet  to  obtain 
on  for  a  fault.  .  .  .  Animals  fly  to  man  for  protection  as  a 
tliever  does  to  his  god." 
This  is  precisely  the  feeling  of  the  savage  in  respect  to  the 
superior  skill  and  power  of  the  civilized  man.  Taguta  kipini  te 
ua — doctor  all  the  same  as  God — are  the  words  in  which  the 
orioris,  or  aborigines  of  the  Chatham  Islands,  expressed  their 
of  dependence  on  a  higher  agency,  whoso  beneficent  work- 
they  perceived  but  could  not  comprehend.  Among  rude 
ibes  the  sontlmcnt  of  devotion  to  a  chief  does  not  differ  essen- 
jally  from  that  of  devotion  to  a  god ;  the  Romans,  at  the  height 
f  their  oivili;;utiou,  paid  divine  honors  to  their  emperors ;  and  in 
modem  monarchies  kings  are  officially  addressed  in  terms  of  rev- 
erential awe  and  superlative  adulation  as  all-wise  and  all-power- 
ful beings,  whose  favor  one  can  not  sufficiently  implore  with  servile 
words  and  suppliant  knee. 

"The  feeding  of  religious  devotion,"  says  Darwin,  "is  a  highly 
plox  ouf ,  consi-sting  of  love,  complete  siibmission  to  an  exalted 
inysterious  superior,  a  strong  sense  of  dependence,  fear,  rever- 
I,  gratitude,  hope  for  the  future,  and  perhaps  other  elements. 
o  being  could  experience  so  complex  an  emotion  until  advanced 
his  intellectual  and  moral  faculties  to  at  least  a  moderately 
igh  level.    Nevertheless,  we  see  some  distinct  approach  to  this 
of  mind  in  the  deep  love  of  a  dog  for  his  master,  associated 
oomplete  submission,  some  fear,  and  perhaps  other  feel- 

Comte  held  that  the  higher  animals  are  capable  of  forming 
f  ic  conceptions,  and  of  being  strongly  influenced  by  them. 
Spencer  denies  the  truth  of  this  statement  in  its  absolute 
form,  because  it  does  not  fit  into  his  theory  of  the  origin  and  evo- 
lution of  religious  ideas,  but  admits,  what  is  essentially  the  same 
ling  si)  far  as  the  present  discussion  is  concerned,  that  "the  be- 
kavior  of  intelligent  animals  elucidates  the  genesis  "  of  fetichism, 
tnd  gives  two  illustrations  of  it.  "  One  of  these  actions  was  that 
»f  a  fonoidable  beast,  half  mastiff,  half  bloodhound,  Iwlonging  to 
rieiztiht  of  mine.  While  playing  with  a  walking-stick,  which  had 
been  given  to  him  and  which  he  bad  seized  by  the  lower  end,  it 
kppened  that  in  his  gambols  he  thrust  the  handle  against  the 
nd,  th»  result  buing  tlmt  the  end  he  had  in  his  mouth  was 
against  his  palate.    Glvinjg  a  yelp,  ho  dropped  the  stick, 


•  The  DcKcnt  uf  Uoa.    London,  1674,  p.  fifi. 
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ftished  to  some  distance  from  it,  and  betra^red  a  oon?*^— '■'•in 
which  was  panicaUrly  laughable  in  so  large  and  ferociou  .g 

b  creature.    Only  after  cautions  approaches  and  much  hoaitaticm 

■^-wae  he  induced  again  to  lay  hold  of  the  stick.  This  beha 
ehowod  Tory  clearly  that  the  stick,  while  diajjlaying  none  bnt 
[)ropertiefl  he  was  familiar  with,  was  not  regarded  by  him  as 

^active  aji^ont,  but  that  when  it  suddenly  inflicted  a  iiaio  in  a 
never  before  cxperienecd  from  an  inanimate  object,  ho  was  led  for 
the  moment  to  class  it  with  animate  objects,  a;  '  ^'ard  it  at 

^capable  of  again  doing  him  injury.    Similarly,  }i  :ud  of  tho 

primitive  man,  knowing  scarcely  more  of  natural  causation  than 
>  dog,  the  anomalous  behavior  of  an  object  previously  claaaod  as 
limato  suggests  animation.  The  idea  of  voluntary  action  is 
made  nascent,  and  there  arisea  a  tendency  to  regard  tho  object 

^with  alarm,  lost  it  should  act  in  some  other  unexpected  and  pcr- 
iapB  mischievous  way.  The  vague  notion  of  animation  tht* 
aroused  will  obviously  become  aviore  definite  notion  as  fast  ■« 
the  development  of  the  ghost  theory  furnishes  a  specific 
to  which  the  anomalous  behavior  can  be  ascribed." 

This  conduct  of  the  dog,  which  every  one  must  have  o 
under  similar  circumstances,  corresponds  to  that  of  the  sa 
wlio  worshiped  an  anchor  which  had  been  cast  ashore,  and  oo 
which  he  had  hurt  himself  when  he  first  came  in  contact  with 
fSiiperstitious  fear  of  this  sort  prevails  most  among  men  of 
lowest  order  of  intelligence,  or  in  that  stage  of  society  in  wh 
human  beings  are  x>sychically  least  removed  from  beaats.  In  pi 
portion  as  they  rise  in  tho  scale  of  existence  and  unfold  thi 
mental  faculties,  the  more  they  free  themselves  from  the  tyranny 
of  the  supernatural.  The  terror  of  the  dog  hurt  by  the  stick  wis 
out  of  all  proportion  to  the  pain  inflicted,  and  arose  solely  from 
the  fact  that  it  was  produce<i  by  a  mysterious  cause;  it  was  fear 
intensifittl  by  the  intervention  of  a  ghostly  element,  and  tbua 
working  u])on  the  imagination  it  assumed  the  nature  uf  roli 
awe.  The  case  ie  analogous  to  that  of  a  big,  burly,  brutal 
trembling  before  a  nido  stock  or  stone,  or  a  Neap'-*""" 
coworiug  before  an  imago  of  the  Virgin  or  kissing  1 

feet  of  a  crucifix. 

The  other  illustration  given  by  Herbert  Spencer  is  that 
retriever,  who,  asMjciatiug  the  fetchiug  of  game  with  the  pi 
of  the  person  to  whom  she  brought  it,  would  of' 
objects  and  lay  them  at  her  master's  feul;  and  '  ,...    .-^ .  j 
in  her  mind  an  act  of  propitiation." 

Still  more  interesting  and  instructive  are  Mr.  Romaces's  ex- 
periments with  a  Skye  terrier.    This  dog,  which  was  excff-di 
intelligent  and  therefore  an  excellent  subject  for  ) 
study,  "  used  to  play  wiUi  dry  bones,  by  tossing  them  in  ihs 
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throwing  them  to  a  distance,  and  generally  giving  them  the  ap> 
peamuce  of  animaiion,  in  order  to  give  himself  the  ideal  pleasure 
of  worrying  them.  On  one  occasion,  therefore,  I  tied  a  long  and 
fine  threa<l  to  a  dry  bono  and  gave  him  the  latter  to  play  with. 

I  After  he  had  tossed  it  about  for  a  short  time  I  took  the  opportu- 
nity, when  it  had  fallen  at  a  distance  from  him  and  while  he  was 
following  it  up,  of  gently  drawing  it  away  from  him  by  means 
of  the  long,  invisible  thread.  Instantly  his  whole  demeanor 
(  1.    The  bono,  which  he  had  previously  pretended  to  be 

t,..  .,  L'dgan  to  look  as  if  it  were  really  alive,  and  hiB  astonish- 
ment knew  no  bounds.  He  firtjt  approached  it  with  nervous  cau- 
tion, but,  as  the  alow  recediug  motit^u  continued  and  he  became 
juite  certain  that  the  movement  could  not  be  accounted  for  by 
any  residuum  of  force  which  he  had  himself  communicated,  his 
astonishment  develoi>ed  into  dread,  and  he  ran  to  conceal  himself 
I  under  some  articles  of  furniture,  there  to  behold  at  a  distance  the 
Hptmoanny' spectacle  of  a  dry  bone  coming  to  life."  In  this  in- 
Hbtance  we  liave  tlie  exercise  of  close  observation,  judgment,  rea- 
K»OQ,  and  imagination  culminating  in  the  exhibition  of  supersti- 
Hlious  fear — all  the  elements,  in  short,  which  constitute  religious 
^■sentiment  in  its  crudest  form. 

Animals  are  afraid  of  darkness  for  the  same  reason  that  chil- 
Jren  are.    ThundGr,  lightning,  and  other  violent  meteorological 
pheutanena,  which  inspire  the  primitive  man  with  awe  and  there- 
fore play  a  prominent  part  in  the  evolution  of  early  mythology, 
aroduce  a  similar  impi-essiou  upon  many  of  the  lower  animals, 
simply  because  they  are  mysterioiis  noises  which  appeal  to  the 
imagination  and  stimulate  the  mythopceic  faculty.    Mr.  Romanes 
States  that  "  on  one  occasion,  when  a  number  of  apple*  were  being 
shot  out  of  bags  upon  the  wooden  floor  of  an  apple-room,  the 
3nnd  in  the  house  as  each  bag  was  shot  closely  resembled  that  of 
distant  thunder."    A  setter  was  greatly  alarmed  at  the  noise  until 
was  taken  to  the  apple-room  and  shown  the  cause  of  it,  after 
irhich  "  his  dread  entirely  left  him,  and  on  again  returning  to  the 
iouse  he  listened  to  the  rumbling  with  all  cheerfulness."    Dogs 
ad  horses  can  be  completely  cured  of  their  fear  of  thunder  by 
Bing  present  at  artillery  practice;  they  imagine  that  they  now 
mow  what  produces  the  dreadful  roar,  and  are  henceforth  free 
from  all  apprehension  concerning  it. 

To  some  extent  this  sense  of  the  supernatural  seems  to  enter 
Into  the  sphere  of  pure  imagination  and  to  excite  in  the  minds  of 
»nimal4  those  vague  feelings  of  aaxiety  and  alarm  arising  from 
iere  figments  of  the  brain  and  characterized  as  superstition. 
The  following  incident,  ''illustrating  the  instinctive  fear  of  death 
and  fxinsciousness  of  its  presence  manifested  by  birds,"  is  related 
tiy  Buiat!  **A  hen  canary  died,  was  buried,  the  nesting  estab- 
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Ikhment  broken  np,  the  ffurviving  cock  bird  removed  to  a  in 
cage,  and  the  hatching  cage  ituclf  thoroughly  cleansed  and  puri- 
fied, and  put  aside  till  the  following  spring.  Never,  however, 
could  any  bird  afterward  endtire  being  placed  in  that  cage.  They 
fought  and  struggled  to  get  out,  and,  if  all  in  vain  their  efforts, 
they  moped,  huddling  close  together,  thoroughly  unhappy,  re- 
fusing to  be  comforted  by  any  amount  of  sunshine,  companion- 
ship, or  dainty  food."  The  experiment  was  tried  with  foreign 
birds,  that  had  not  been  in  the  house  when  the  death  of  the  hen 
occurred,  and  could  not,  therefore,  have  known  anything  of  the 
melancholy  event  by  observation.  The  result,  however,  was  al- 
ways the  same.    "  For  the  future  that  cage  to  them  was  haunted." 

It  is  a  common  belief  that  many  animals  can  see  ghosts  and 
future  events.  Justinus  Kerner  declares  (Die  Sohcrin  von  Pre- 
vorst,  i,  125)  that  they  are  endowed  with  second  sight,  and  that 
numerous  facts  can  be  adduced  in  proof  of  it.  This  uncanny 
faculty  is  supposed  to  bo  espet'ially  strong  in  dogs  and  horses. 
Storks,  too,  are  known  to  have  foreseen  the  burning  of  houses  on 
which  they  had  been  wont  to  build  their  nests,  and  to  have  aban- 
doned them,  taking  up  their  abode  on  other  buildings  or  on  trees 
in  the  vicinity.  No  8»>oner  had  the  anticipated  conflagration 
taken  place,  and  a  new  house  been  erected  on  the  same  site,  than 
they  returned  and  built  their  nests  on  it  as  heretofore.  That  Ba- 
laam's ass  perceived  the  angol,  which  was  beyond  the  ken  of  the 
prophet,  ought  to  suffice  to  convince  every  believer  in  the  plenary 
inspiration  of  the  Bible  of  the  specter-seeing  powers  of  the  lower 
animals.  The  ghost  stories  told  of  dogs  and  horses  are  quite  as 
numerous  and  well  authenticated  as  those  which  have  been  toM 
of  men.  There  is  no  psychological  theory  of  apparitions  that 
does  not  explain  these  strange  phenomena  as  satisfactorily  in  j 
beasts  as  In  human  beings.  The  night  side  of  Nature  casts  i^fl 
gloom  over  both.  " 

Of  course.  If  religion  is  a  direct  and  special  revelation  to  man, 
then  no  sentient  creature  prior  and  inferior  to  him  could  have 
any  share  in  it.    The  hypothesis  of  a  pui-e  primitive  monotheism, 
of  which  all  polytheistic  systems  of  belief  are  mere  distortions 
and  degradations,  would  also  tend  to  exclude  the  lower  anima 
from  the  possession  of  religious  sentiment  by  showing  that  the 
religions  history  of  the  rac«  has  been  a  downward  instead  of  an 
upward  movement,  a  corruption  instead   of  an   evolution.    lis 
growth  would  not  correspond  to  the  growth  of  intelligence,  and 
it  could  no  longer  be  studied  as  a  psychological  phenomenon,  bi 
would  be  removed  at  once  from  the  province  of  scientific  in 
ligation.    There  can  be  no  science  of  the  supernatural,  since  sci-' 
ence  recognizes  only  the  operation  of  natural  laws.    A  miraclo 
that  can  be  explained,  as  the  rationalistic  Bchool  of  theology  has 
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IteTLpteJ  tfl  do,  ceases  thereby  to  b«  ft  miracle.    The  osaenoe  of 
Hfiion  is  myatory;  the  Bole  aim  of  science  13  to  clear  up  and 
thus  do  away  with  mysteries — a  goal  which  it  is  always  tending 
ward  bat  will  never  reach,  for  the  same  reason  tliat  an  asymp- 
tic  line  neyer  meets  the  curve  which  it  ia  constantly  approach- 
ing. 


SCIENCE  AS  A  FACTOR  IN  AGRICULTURE.* 

Bt  M. BERTnELOT, 
OT  TBI  lyrriTrrK  ow  nuxoK. 

ULLIVER  relates  that  in  the  course  of  his  travels  he  found 
\  curious  country  which  waa  governed  entirely  by  aoad- 
iSeB,  according  to  the  most  exact  rules  of  science  and  reason. 
'These  bodies  had  attempted  to  reform  the  whole  social  organi- 
sation.   For  the  superannuat^jd  principles  of  the  old  and  good 
agriculture,  especially,  they  had  substituted  ingenious  inventions 
baaed  on  modem  discoveries.    This  was  a  hundred  and  fifty  years 
ago,  when,  instead  of  digging  the  ground  by  the  old-fashioned 
processes,  machines  had  been  introduced  by  the  aid  of  which  one 
man  could  do  the  work  of  several.    The  cultivation  of  the  soil  was 
carried  on  by  new  methods,  and  the  history  of  English  agriculture 
ia  the  eighteenth  century  shows  that  the  author  intended  in  the 
romance  to  criticise  by  his  fable  the  first  attempts  at  chemical 
^LonlCivation.    Fair  weather  and  rain,  according  to  the  satire,  did 
^Biot  escape  the  innovators.    The  flying  island  of  I^puta,  held 
^Muspended  above  any  particular  point,  permitted  it  to  be  with- 
Vdrawn  or  submitted  at  will  to  the  action  of  the  sun.    In  short,  the 
™  people  of  this  ideal  country  had  everywhere  suppressed  or  cor- 
rected the  action  of  Nature.    The  effects  of  this  conduct,  says 
Swift,  were  not  long  in  making  themselves  felt.    The  land  was 
miserably  devastated.    The  people,  in  rags,  lived  in  ruined  huts 
and  were  dying  of  hunger,  while  they  were  kept  in  obedience  by 
terror. 

IBuch  is  the  view  under  which  the  writers  of  the  day  regarded 
the  first  preludes  of  scientific  agriculture ;  and  I  do  not  know  that 
thert*  is  any  need  of  going  very  far  to  find  well-informod  persons 
atiU  infected  with  similar  prejudices.  But  the  general  opinion 
)iafl  changed ;  the  benefits  derived  from  science  have  been  such, 
and  they  have  so  transformed  society  in  the  nineteenth  century, 
that  no  enlightened  mind  would  dare  to-day  to  use  the  ironical 
language  of  the  author  of  Gulliver. 

In  truth,  1  am  not  sure  that  our  great-nephews  may  not  sue* 
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esed  aoma  d»7  in  ftadta^  «  vaj  of 

AmmEMBm  ■liwiij  ygl—  to  be  able  lo 

meana  of  ^jimintaL    But  tbnr  hypotbaaai^ 

fK^ioff^  of  thft  Bntnafia  flfiffM'jf!r'*"*g  tba 

OB  tba  atoMsplMnt  do  Boi  aeam  to  hdrre  aa  jBfc 

axpariBcnL    Bui;  on  the  otbcr  kaad,  the  tnaoratioQB  fbal 

errtidaad  ao  aharply  by  the  ^ft*g***>>  hmaorUt  are  in  onr  daja 

oomiog  the  baaea  of  fi^  labora. 

Scientific  agricalinre  is  gradmDj  becoming  more  fnll j  <«% 
toted  for  the  agricultarc  of  tradiiiao,  and  H  is  adding  in 
anticipated  decree  to  the  wealth  of  natif?nn, 

To  the  projgTeas  of  this  art,  which  is  more  manifest  eroiy  < 
oar  aoeiety  has  never  ceased  to  lead  the  moat  active  aiti,  U^t 
throDgh  the  iodividaal  labors  of  its  members  aDd  hy  prises  sad 
inoentivea  offered  by  it  to  inTeaton.  It  has  sealoBaly  gfreci  its 
saaistHnne  to  all  the  great  innovations  foreseea  in  the  Uwt  oestory 
by  some  advanced  minda,  which  the  literary  critics  of  the  time 
tamed  into  darision«  bat  which  have  been  eqieeiAily  derekifMsd 
during  the  past  fifty  yftars. 

The  adTanee  of  material  science  has,  in  factySerred  as  the  basb 
of  this  surprising  metamorphosis  of  agricultural  praciiees  whidi 
we  witness  and  admire ;  and  the  mental  and  moral  advanoe  of 
the  homan  mind  has  likewise  transformed  under  oar  rery  eyee 
the  education  of  the  peasant^  now  raided  to  the  dignity  of  a  cdti- 
sen.  Bvery  day  he  \&  gaining  a  closer  aoquaintaaoe  witli  science; 
he  is  lfl*rning  to  take  advantage  of  its  teachings  for  the  Increaas 
of  his  production  and  for  the  amelioration  of  the  conditions  of  his 
formerly  so  miserable  existence.  Three  sciences  in  particular 
have  contributed  to  this  evolution  of  agriculture — meohaoicti 
chemistry,  and  physiology.  The  endlessly  various  agrioaltiuiU 
machines  permit  us  to  sow,  till,  and  harv^  over  large  surfaoett 
and  with  a  small  expenditure  of  human  manipulation.  Thopnv 
duotive  force  of  Nature  has  thereby  been  wundeirfully  iucreasad. 

Bub  the  ma<^hioe8  of  thcmsotves  create  uotbing;  tbey  are  only 
applied  to  products  alroaily  elnborattid  undor  the  o- 
natural  forci*)}.  The  processes  which  preside  at  this 
tho  mannor  in  which  the  plants  are  fed  at  the  expense  of  the 
water,  and  soil,  to  surve  afturward  as  food  for  animals,  have  J 
been  mystcHet).  It  has  hardly  been  a  century  siuoe  they 
be  n»vettl(«d  to  ns  by  chemistry,  which  they  could  ii-i 
oarlit;r,  so  loiif;  as  w»  wore  not  acquainted  with  thu  i' 
elements  common  to  plants  and  auimals,  and  had  Ui 
the  Becroi  of  ihoir  pni^$iag(i  through  living  organisms.  Chuuiistzy 
exposed  this  Heor«i  whuu  it  disolosed  the  existence  of  the  olerasoti 
thomselvos;  it  has  taught  us  to  reoognuso  them  and  tomcsMU^ 
their  proportions  Iji  plants  aud  animals;  it  baa  e&taUishod«  fir 
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ae  fundamental  and  unforeseen  tnith  that  the  combination  of 
10  elcmpnU  under  tho  form  of  organic  compounds  takes  place 
ily  in  plante  to  the  exclusion  of  auimals,  for  which  plants  are  ul- 
imately  destined  to  serve  as  food.  The  mysteries  of  tho  produo- 
_  ion  of  UBpful  plante  and  of  the  feeding  of  domestic  animals  have 
b*>en  unveiled  by  it;  and  these  truths,  so  simple  in  our  view,  have 
been  fruitful  in  applications. 

Without  enlar^nng  ujx>n  a  subject  that  would  demand  the  most 

ample  development,  it  will  suffice  to  recollect  that  the  constituent 

elements  of  plants  have  been  divided  into  two  groups :  in  one,  such 

substances  as  oxygen,  the  carbon  of  carbonic  acid,  the  hydr^en 

of  water,  and  in  a  certain  proportion  the  nitrogen  of  the  air,  are 

borrowed  from  the  atmosphere,  which  can  furnish  them  in  unliiu- 

■ted  quantities.    Others,  like  the  alkalies^  lime,  silica,  iron,  and  a 

^art  of  the  nitrogen,  are  drawn  from  the  soil.    Removed  with  the 

Brops,  they  should  be  restored  to  it,  under  penalty  of  a  more  or 

less  rapid  exhaustion.    Each  plant  requires  special  elements;  and 

it  is  necessary  in  its  cultivation  to  be  tissured  that  the  soil  already 

has  them,  or  to  furnish  them  to  it.    Honce  the  long-disputod 

utility  of  chemical  fertilizers;  in  them  resides  the  whole  secret  of 

(10  indefmito  maintenance  of  the  land  and  the  entire  art  of  iuten- 
ve  cultivation. 
But,  while  mechanics  is  a  useful  auxiliary  to  agriculture,  and 
hile  the  co-operation  of  chemistry  is  continually  retiuired,  thei-e 
is  another  science  of  still  higher  importance,  because  it  presides 
■|yer  life  itself  in  the  animal  as  well  as  in  the  vegetable  kingdom. 
K^on  have  oamed  it  physiology.    You  all  know  to  what  extent  a 
Knowledge  of  it  is  indispensable  in  order  to  define  the  conditiouR  of 
animal  and  vegetable  production,  and  to  assure  tho  normal  devel- 
opmeutof  living  beings.    You  all  know  the  iraportnnco  of  hygiene 
in  society  for  securing  the  health  of  men  and  then  of  animals,  and 
even  of  plants.    Its  function,  long  misconceived,  is  conspicuous 
now  in  all  eyes ;  and  it  is  one  of  the  triumphH  of  science  that  it 
has  been  able  to  prolong  the  duration  of  human  life,  to  secure 
imunity  of  our  domestic  animals  against  epidemics,  and  to  ex- 
pnd  its  protection  against  the  disea.ses  which  arc  destroying  our 
i^ld  produotfl  and  are  threatening  the  annihilation  of  agricnl- 
iral  crops. 

But  the  preservation  of  the  products  is  not  all.    We  need  also 
1  learn  how  to  multiply  productive  beings ;  and  in  this  field,  too, 
Bience  has,  by  the  application  of  methods  of  selection,  realized 
^ost  marvelous  progress  in  agriculture.    Not  only  has  intensive 
iltivation  taught  us  how  to  draw  a  lar-gcr  return  than  formerly j 
.  a  particular  soil  and  a  given  surface,  but  by  the  selection  of  I 
we  have  doubled  and  tripled  the  formation  of  sugar  ini 
root«;  by  like  selections,  the  production  of  the  potato  has 
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been  augrtnentod ;  and  we  are  seeking,  with  certainty  of  sue 
yet  more  conaidorable  increase  in  the  production  of  wheat. 
lees  progress  is  reuchod  in  the  production  of  fruits  and  reget 
and  of  cattle,  to  the  daily  amelioration  of  the  general  con(3 
of  the  human  race. 

This  advance  has  been  promoted,  partly  by  close  acquaintance 
rith  the  general  laws  of  living  Nature,  aa  revealed  by  dieinter- 
Bted  science — laws  which  are  the  essential  foundation  of  every 
lipplication ;  and  equally,  and  in  a  way  no  less  worthy  of 
tion,  by  the  efforts  of  inventors,  those  men  of  practical  ingei 
who  labor  at  the  same  time  for  the  increase  of  their  own  fortant 
and  for  the  gO(xl  and  prnfit  of  mankind. 

Bat.besides  discovering  important  scientific  truths  and  de\ 
ing  profitable  applications  of  them,  the  inventor  needs  to  havej 
popular  support ;  and  it  is,  above  all,  important  that  the 
cation  of  his  inventions  shall  be  made  seriously  by  educated  \ 
intelligent  populations,  ready  to  receive  and  to  propagate  all  ua^* 
ful  ideas.    To  this  end  the  sphere  of  public  instruction  has  been 
enlarged;  and,  besides  the  elementary  knowledge  hitherto  t©-j 
quired,  and  the  moral  and  civic  precepts  fitted  to  make  intelligei^B 
voters,  our  educational   schemes  of  the    prosont    time  inclnd^^ 
fundamental  scientific  principles,  the  knowledge  of  which  is  io- 
dispensable  for  hygiene,  industry,  and  agriculture.    All  civiliawd 
peoples  have  recognized  the  importance  of  such  leaching,  aikd 
democracies,  more  than  any  other  govenimenta,  have  thus  ex- 
panded the  courses  of  popular  instruction. 

The  good  old  times  of  ignorance  raised  to  a   principle  have 
passed  away.    Science  can  not  he  reserved  for  a  narrow  oligarchy ; 
all  should  be  associated  in  it  to  the  greatest  possible  extent,  be- 
cause knowledge  of  that  kind  is  necessary  for  the  advancement  < 
the  applications,  an  advancement  which  is  hindere<]  by  ignor 
It  is  so  because  it  is  important  that  all  the  citixens  <• 
country  shall  share  in  the  highest  ideal.    No  ideal  ia  su  i 
that  of  agriculture.    Cotmtry  life  is  the  normal  type  of  human 
life.    In  it  only  can   manhood  be  developed   in   its   plcnitoda 
Country  life  favors  at  once  material  health  of  the  body  and  moral 
soundness  of   mind.    The   robust,  industrious,  and   int^igmt 
countryman  has  always  constituted  the  strength  of  nations,  oad 
of  Franoe  in  particular;  through  him  we  have  survived  maay 
trials  aud  cntastrophea :   and  through  the  countryman,  octi^  ~ 
intelligent,  and  instructive,  we  shall  maintain  th<^  '■'■■-' 
greatness  of  our  country. — Tr^nsUdcd  for  The  i 
Monthly  from  the  Revue  SeierUifique. 
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WITD   DKAWINOD   BT   Tni   ACTnOB. 

AMONG  those  many  creatures  which  know  our  fields  and 
foroste  for  their  homes,  is  the  little  garter  snake;  or,  as 
naturalists  would  have  us  dub  him,  Eiticenia  sirinlis.  If  one 
will  but  overcome  a  deep-rooted  antipathy  to  crawling  things, 
an<i  will  exchange  the  city's  heat  and  turmoil  for  a  few  weeks  of 
uutiu^  in  the  pure  air  of  our  sweet-scented  fields,  and  make  our 
little  friend's  acquaintance,  much  that  the  observer  will  not  will- 
ingly forgot  will  bo  his  reward.  When  the  snake  is  full  grown, 
it  IB  usually  a  little  loss  than  ihrcQ  feet  long.  The  color  is  very 
variable,  the  usual  body  hues  being  brownish  olive,  sometimes 
with  darker  pat<!he8  upon  the  sides,  and  generally  there  is  a 
lighter  yellowish  streak  down  the  middle  of  the  back. 

Tho  belly  plates  are  greenish  blue  or  yellow,  and  the  tongue 
.9  bright  red,  tipped  with  jet  black.  When  angry,  the  snake 
8  out  its  easily  movable  ribs,  so  as  to  make  itself  as  broad 
ugly  aa  possible,  and  then  one  sees  patches  of  white  Hecks 
itween  the  scalos  on  the  sides.  The  general  effect  of  the  mark- 
ings is  Bo  much  like  that  of  the  ground  upon  which  the  reptile  is 
crawling  that  even  an  observant  naturalist  rarely  sees  anything 
of  bis  snakeship  nntil  he  finds  him  almost  under  foot.  All  snakea 
crawl  by  side  twists,  and  not  by  up  and  down  undulations.  They 
move  themselves  along  by  taking  advantage  of  the  friction  be- 
ween  the  sharp  edges  of  the  abdominal  plates  and  the  ground. 
The  numerous  ribs  which  can  be  moved  forward  and  backward, 
as  well  as  up  and  down,  aid  them  greatly  in  their  progress ;  and 
all  tiie  movements  are  performod  with  such  gliding  grace  that 
one  imagines  the  ser[)eut  to  be  impelled  onward  by  some  hidden, 

ysterious  force.  Place  the 
suako  upon  a  smooth  glass  sur- 
face, however,  and  it  writhes 
JAud  squirms  in  a  helpless  fash- 
ion. The  garter  snake  is  an  ex- 
cellent swimmer,  making  rapid 
rogress  through  the  water  by 

i8  of  a  rhythmical  sinusoidal  movement  of  the  submerged 
•,  the  little  head  being  always  just  above  the  surface.    It  is  a 
lazy  croataro,  possessed  of  little  desire  to  see  the  world,  for  it 
y  wanders  far  from  the  place  of  its  birth,  as  long  as  food  re- 
abundant.    It  loves  the  sunny  borders  of  swamps  and  ponds, 
hero  frogs  and  earthworms  abound,  and  where  it  may  bask  ex- 
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posed  to  the  hot  glare  of  the  noonrlay  sun,  or  seek  a  safe 
bcQcath  fallen  logs  or  among  the  crovicivs  of  rocks.    Its  one 
is  to  warm  up  its  cold  blood  by  heat  borrowed  from  the  sun,  w 
its  life  is  one  of  apathetic  indolencej  except  when  in  search 
prey.    Then  the  serpent  steals  stealthily  through  the  f^rass;  ere 
now  and  again  its  slender  neck  elevates,  and  the  cold,  sU/ny  ey 

dart  a  hasty  glnn> 
to    right    and   le 
The      nni      ton 
fliwhes  forth 
three  times  and 
renews   the  searc 
And  now,  duwn 
side  the  mossy  ban 
of  the  bnwk,  it 
pies  a  luckless  froj 
unconscious  of  ibj 
gliding?  foe  \ 
The  snake  h. 
then  springs,  and  seizes  its  victim  in  a  viselike  grip,    Strnggi 
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only  serve  to  di-ive  in  the  little  needlelike  teeth  deeper  and  d 
for  they  are  all  pointed  backward,  as  one  may  see  by  lou 
the  picture  of  the  skull  (Fig.2).  The  serpent  recoils,  draggin 
resisting  prey  more  and  more  liopelessly  away  fr^im  ita 
retreat.  The  method  of  swallowing  is  a  very  simple  one.aUhougl 
if  the  frog  be  large,  more  than  half  an  hour  nmy  bu  cousamed  i 
the  process.  The  two  bones  of  the  lower  jaw  are  separate  on' 
capable  of  independent  movement;  so  the  reptile  loosens  its  hoi 
npon  one  side  of  its  jaw,  and,  pushing  tliat  side  forward  as  far 
possible,  it  drives  the  teeth  in  again,  and  then  draws  the  jaw 
to  its  original  iwsition.  The  result  is  that  the  prey  is  drawn  d 
the  movement.  The  process  is  then  rejjcated  bj*  the  other  hall 
!  the  jaw,  thus  inevitably  forcing  the  victim  inward.  The  niake' 
skin  stretches  enormously,  and  the  jaw  is,  of  course,  dislocai 
but  the  extensible  ligaments  hold  the  bones  together, 
portion  between  the  diamet-er  of  the  frog  and  the  .h(=t»v 
neck  is  indeed  marvelous,  and  snakes  have  been  •< 
themselves  o|ien  by  attempting  too  ambitious  a  ni'Mim.ji.  .-w 
fwrhaps  half  an  hour  of  laborious  contortion?,  nil  th«t  i«  ^p^(*n 
the  poor  frog  is  a  great  swelling  that  the  con' 
rapidly  forcing  down  the  reptile's  nock.  If  oi.*  ..—  . 
tured  frog  before  it  is  too  late,  the  wretched  animal 
so  overcome  by  fear,  or  perhaps  stupefied  by  the 
that  it  will  not  leap,  but  crawls  in  a  painful  ma: 
not  allow  ourselves  to  be  duped  into  a  mtslakea  - 
oveTp  for  such  is  the  poetic  justice  of  the  CMO,    Ltai(;e  i 
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esteem  small  snakes  a  particular  delicacy.  After  such  a  dinner  as 
the  above,  the  snake  seeks  some  8afo  retreat  and  there  lapses  Into  a 
more  or  less  quiescent  state  for  about  a  week,  at  the  end  of  which 
time  it  is  ready  to  a<ld  another  victim  to  its  list.  Frogs  are  not, 
however,  the  only  food  of  the  garter  snakes ;  they  will  also  feed 
upon  newts  or  toads,  they  are  very  partial  to  earthworms,  and  in 
rare  instances  will  resort  to  cannibalism.  They  never  feed  upon 
insects,  and  aa  far  as  my  observation  goes  will  not  attack  birds 
or  mice.  There  is  a  great  difference  between  the  arrangement  of 
X\w  twth  in  harmless  and  venomous  snakes.  The  harmless  garter 
>nake,  for  example,  possossoa  four  rows  of  little  needlelike  teeth 
upon  its  upper  jaw.  All  these  teeth  are  of  about  the  saute  size. 
and  are  pointed  backward.  A  bite  from  such  a  snake  would 
leave  an  impression  similar  to  that  shown  in  A,  Fig.  3,  where  the 
dot«  represf^nt  the  perforations  made  by  the  teeth.  Venomous 
snakes,  on  the  other  hand,  possess  much  fewer  teeth,  and  in  the 
outer  rows  wo  find  several  large  fangs.  An  impression  from  a 
ftnake  of  this  sort  is  shown  in  Fig.  3,  B.  Several  times  during 
the  summer  the  garter  snake  molts.  Almost  a  week  before  this 
takes  place,  the  horny  layer  of  the  old  epidermis  begins  to  sepa- 
rate from  the  underlying  skin.  This  separation  is  caused  by 
numerous  little  hairliku  structures,  called  lifting  hairs,  which 
develop  nniformly  all  over  the  underlying  epidermis  and  push 
the  old  skin  away  from  it,  so  that  it  hangs  loosely  all  over  the 
body.  The  snake  becomes  torpid  and  irritable.  The  eyes  lose 
their  luster  and  become  milky  In  appearance,  for  the  cuticula  over 
the  eyes  is  shed  also.  Finally,  the  skin 
breaks  around  the  lips  and  the  serpent 
proceeds  to  cast  it  off,  which  it  usually 
accomplishes  in  about  an  hour  by 
writhing  slowly  through  the  grass,  so 
that  the  whole  skin  is  turned  inside 
out,  and  pulled  off  backward  like  the 
finger  of  a  glove. 

The  mating  season  of  the  garter 
snake  cximes  about  the  middle  of  April, 
very  soon  after  it  awakens  from  the 
■winter's  hibernation.  The  males  pos- 
sess the  mysterious  power  of  tracking  the  females  through  the 
iprass,  and  will  follow  after  all  the  sinuosities  of  their  paths  with 
the  greatest  certainty.  At  this  season  both  sexes  emit  a  very  rank 
And  disgusting  odor,  especially  when  irritated. 

During  the  months  of  June  and  July  the  females  may  ho 
oh«©rvod  hasking  themselves  in  the  hottest  sun.  They  are  very 
easily  angered  at  this  time,  and  generally  make  a  bold  front, 
snapping  viciously  at  the  intruder.    They  refuse  to  eat  in  cap- 
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o  koek  their  farUnmm 
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intft  Angost  it  win  be  foiuid  Lh&t  a 
f'.'w  hara  ascapod  tbt  rmw^^gm  < 
1..  iuiii  fact  we  find  bat  aooiber  «i 
of  ilio  icriiMt  Imw  of  Intoniffpendanoeof  orgtinitmR    The  ^reat 
MiNiK  dtottds  depend  I 
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•111]  <  'I  ttiAt  w»  iM  thftt  the  moro  snakon  the  more  ixuMcUi 
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GHOST  WORSHIP  AND  TREE  WORSHIP.* 

Si  OKAMT  ALX£N, 


FROM  the  myth  of  Attis  itself,  with  its  strange  old-world  im- 
plications, lot  uB  tarn  our  attention  next  to  the  more  general 
Bubjoct  of  plant  and  tree  worship,  of  which  the  special  case  of  the 
Phrygian  god  would  appear  to  be  only  a  particular  example. 

It  will  be  eWdeut  at  once  from  what  has  gone  before  that  I 
accept  on  the  whole,  without  reservation  of  any  kind,  Mr.  Fra- 
zer^B  main  view  aa  to  the  importance  of  tree  spirits  and  the  bouI 
of  TegetAiion  in  early  religions.  But,  then,  I  also  accept  as 
proved  almost  beyond  the  possibility  of  doubt  Mr.  Herbert  Speu- 
e-r's  luminous  theory  of  the  origin  of  polytheism  from  ghost 

rworehip  and  ancestor  worship.  Not  only  do  I  believe  that  Mr. 
Speocer  has  adequately  made  good  his  main  thesis  of  the  deriva- 
tion of  gods  from  heroic  ancestors,  but  I  have  also  received  con- 
lidorablo  encouragement  in  my  faith  to  this  effect  from  Mr.  Wil- 
liam Simpson's  brilliant  and  adniir:iV>le  paper  ou  The  Worship  of 

[Death,  a  paper  much  less  widely  known  among  thinkers  on  this 
subject  than  it  deserves  to  be.  Mr.  Simpson,  who  is  the  well- 
known  special  artist  of  the  Illustrated  London  News,  has  been 
led  by  his  direct  observations  in  the  many  lands  ho  has  visited  in 

ithe  performance  of  hia  duties  to  form  independently  a  theory 
adentical  in  every  essential  respect  with  Mr.  Herbert  Spencer's. 
Rxamination  of  temples,  or  their  equivalents,  in  endless  lands, 
from  China  to  Peru,  has  convinced  him  at  last  that  in  almost 
>very  case  the  temple  begins  as  a  tomb  or  shrine  of  a  dead  per- 
son, and  the  worship  is  primarily  ofiFered  to  the  actual  ghost  of 
the  man  or  woman  interred  within  it. 

Now,  between  the.se  two  views — Mr.  Spencer's  and  Mr,  Fra- 
Eer's— I  am  aware  there  wuuld  appear  at  first  sight  to  be  an  im- 
^nense  discrepancy.  I  believe  Mr.  Frazer  himself,  in  particular, 
would  regard  them  as  nothing  short  of  absolutely  irreconcilable. 
To  judgu  from  one  pregnant  passage  in  The  Golden  Bfmgh  (vol.  i, 
p.  263).  Mr.  Frazer  would  apjjear  to  hold  that  the  earliest  gods  of 
mankind  in  the  hunting  and  pastoral  stage  of  society  took  tho 
form  of  animals,  and  that,  in  the  agricultural  stage,  gods  wore  ou- 
risaged  raiher  as  corn  or  fruit  trees,  or  assumed  iho  shape  of  a 
human  being  representing  the  corn  or  fruit  spirit.    I  can  find  no- 


I 
I 


Wn^r 


•  Fram  IV  AtUa  nf  Cktax  Valerius  tVtnllus.    TraoaUtea  into  KoftliAh  Veree,  with 

tlip  M)tb  nf  Atti*,  DO  the  Urij^ti  of  Tree  Worahli>,  and  on  tlio  GtlUuitble 

■  -'■•  AUvii,  if.  A.,  fcffuerly  Potitntuter  of  Mcrtoo  College,  Oiford.    Londun: 


49© 


TUE  POPULAR  8CJEXCK  MONTH tT. 


where  in  any  part  of  his  epoch-making  work  a  SBgIa  pluaH 
which  wrtnl'l  Iciul  tno  tomppow  he  woajd  willjaglf  aoeepC  Uw 
theory  of  the  affiliation  of  tree  gods  aaid  spirita  geoerally  npoa 
the  ghosts  of  dcAd  ancestors.  Neverth^ese,  I  bebere  sodi 
a£Bliation  to  be  not  only  possible,  bat  oatnral  aivl  prormbla. 
is  the  obj«ct  of  the  preti^tt  Ex^rorsoa,  indeed,  to  show  in 
oattine  that  the  tree  epirit  and  the  com  spirit,  like  most 
deities^  originate  in  the  ghost  of  the  dei6^  ancestor. 

Let  OB  begin  by  exnmining  and  ondearonni*  ~-:/ifi? 

few  cases  uf  tree  Hpiritg  in  variooa  mythok^^ifls. 
the  Third  .£oeid  how,  on  a  certain  occasion,  .^ness  was  offeric 
a  sacrifice  on   a  tnmulus  erowrjc-^l  with  dogwood  and 
boshes.    He  endcavoreri  to  pluck  up  some  of  these  by  \h»\ 
in  order  to  cover  the  altar,  as  was  customary,  witii  U 
branches.    As  he  did  jk),  the  first  bush  which  he  tore  up  \ 
ed  him  by  exuding  drops  of  liquid  blood,  which  trickled  and_ 
apon  the  soil  beneath.     He  tried  again,  and  again  the  i 
human  gore.    On  the  third  trisl,  a  groan  was  heard  pi 
from  the  tnmnlas,  and  a  voice  assured  .Sneas  that  the  barrow  i 
which  he  stood  covered  the  murdered  remains  of  his  friend  Foly- 
doros. 

Now,  in  this  typical  and  highly  illastrative  myth — no  doubt 
an  ancient  and  well-known  story  incorporated  by  Virgil  in  fats 
great  poem — wo  see  that  the  tree  which  grows  upon  a  barrow  is 
itself  regarded  as  the  representative  and  embodiment  of  the  dead 
man's  soul,  just  as  elsewhere  the  snake  which  glides  from  the 
tomb  of  Anchises  is  regarded  as  the  embodied  spirit  of  the  horo, 
and  just  as  the  owls  and  bats  which  hannt  sepulchral  caves  ai^ 
often  identified  in  all  parts  of  the  world  witli  the  souls  of  ths 
departed. 

Similar  stories  of  bleeding  or  speaking  trees  or  hushes  occur 
abundantly  elsewhere.  "  When  the  oak  is  being  felled,"  say* 
Aubrey,  in  his  Remaines  of  OentiltBme,  page  247,  ^  it  gives  a  kind_ 
of  shriokes  and  groaues  that  may  be  heard  a  mite  off,  as  if  it  wc 
the  gr^nins  of  the  oak  lamenting.  £.  WylH,  Es<]r.,  hath  hoard] 
JCiVvrall  tiroes."  Certain  Indians,  says  Bastian,  dare  not  out 
imrtirular  plant,  l>Gcause  there  comes  out  of  it  a  rod  juice  whi^ 
tliey  tako  for  its  blorril.  I  ray]>oIf  remember  hearing  as  & 
Cana^la  ttiat  wherevi^r  Sa-nguiitaria  canadvitsis,  the  cofl 
American  blrxHiroot,  grew  in  the  wtjods,  iin  ^ 
j^buriod,  and  that  tho  red  dropa  of  juice  wli.  .. 
pm  when  ouo  picked  tho  Howers  were  the  dcKwI 
'Samoa,  says  Mr.  Turner,*  the  - 
Fiji,  was  a  grovp  of  targe  and  < 
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icut  that  timber.  A  story  is  told  of  a  party  from  TTpoln 
\  attempted  it.  and  tho  consequence  was  that  blood  llowod 
from  the  troe,  and  that  tho  sacrilesious  strangers  all  took  ill  and 
died."  Till  ISA,'!,  suiys  Mannhardt,  thero  was  a  sacred  larch  troo  at 
Nauders  in  the  Tyrol,  which  was  thought  to  bleed  whenever  it 
was  in]t.  In  some  of  these  cases,  it  is  tnie«  we  do  not  know  that 
ae  treps  prew  on  tumuli,  but  this  point  is  specially  noticed  about 
jlydorus's  ilugwood.aiid  is  probiibly  implied  in  the  Samoan  case, 
I  gatbor  from  tho  title  given  to  the  spirit  as  King  of  Fiji. 
In  other  instnnces,  howovor,  this  doubt  does  not  exist ;  wo  are 
tpressly  told  it  is  the  souls  of  tho  dead  which  aro  believed  to 
limate  tho  bluoding  or  speaking  trees.  "  Tho  Dieyerio  tribe  of 
Australia,"  says  Mr.  Frazer, "  regard  as  very  sacred  certain 
rhich  are  supposed  to  be  their  fathers  transformed ;  hence 
'will  not  cut  the  trees  down,  and  protest  against  settlers  do- 
pg  so." 

Again,  we  must  remember  that  most  early  worship  is  offered 

irecHy  to  the  spirits  of  ancestors  in  the  expectation  of  definite 

Bnefits  to  be  derived  from  their  aid.    In  New  Guinea,  for  exam- 

'  pie,  where  religion  has  hardly  progressed  at  all  beyond  the  most 

primitive  stage  of  direct  ancestor  worphip,  Mr.  Chalmers  tells  us 

'*  when  the  natives  begin  planting,  tliey  jirst  take  a  bunch  of  bo- 

luuiafi  and  sugar  cano,  and  go  to  the  center  of  the  plantation  and 

call  over  the  names  of  the  dead  belonging  to  their  family,  adding, 

'  There  is  your  food,  your  bananas  and  sugar  cane ;  lot  our  food 

grow  well  and  let  it  bo  plentiful.    If  it  does  not  grow  well  and 

plentifully  you  all  will  be  full  of  shame,  and  so  shall  we.' "  • 

Abundant  other  evidence  could  be  forthcoming,  were  it  neces- 

^iry,  to  show  that  the  ancestral  spirits  aro  regarded  by  the  most 

^kimitive  types  of  men  as  causing  the  earth  to  bring  forth  fruit 

ft  due  season.    But  I  hardly  think  further  formal  proof  of  this 

proposition  necessary. 

But  how  did  the  ancestral  ghosts  acquire  in  tho  first  instance 
this  pectiUar  power  of  causing  growth  in  vegetation  ?  The  expla- 
nation, it  seomH  to  me,  though  crude  and  barbaric,  is  a  very  sim- 
ple and  natural  one.  In  tho  first  place,  in  many  of  tho  earlier  and 
more  native  forms  of  sepulture,  the  dead  are  burled  under  a  tumu- 
lus or  barrow.  Such  tumuli,  of  course,  go  back  in  time  to  a  re- 
mote antiquity.  Now,  many  circumstances  would  make  vegota- 
tion  upon  the  turf  of  the  barrows  exceptionally  luxuriant.  In  the 
first  place,  the  soil  there  has  been  largely  piled  up  and  labored  ;  it 
ooDsista  for  the  most  part  of  an  accumulation  of  deep  vegetable 
mold,  gathered  ti»g(*ther  from  all  the  surrounding  surface;  and  at 
Age  whoa  cultivation  was  wholly  unknown — for  tumuli^  we 

•  Cbilmera.    Work  ui<l  Adrmttire  Id  New  OuIdm,  p.  80. 
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bave  rM«on  to  know  fVom  tlw  pruMpto  of  OfaSo^ 
hottting  fUgo  of  hxiinAnitjr— tb*  ttariil  noad  wooM  fa*  i 
0*rUizily  oon^neooaa,  from  thli  anw  aloae,  f or  Hv 
greecmeaB.  In  tiie  second  pUoe,  ^9^  the  body  vithia  voold 
*i)d  to  Ha  fertilitT,  the  more  ao  a*  a  gicat  diicf  wna  mUob  «»■»- 
mitted  to  the  tomb  alone,  bat  was  vaoattj  •oeoi^aaa«d  to  the 
grare,  whoae  megalikbie  itone  chamber  wae  to  aerve  aa  his  f v 
palace,  by  hie  slares,  bis  wiTee,  and  his  other  belongings  In 
third  pUoe,  too,  animah  voald  be  sUngfatered,  and  faaata 
take  place  at  the  newly  made  barrow.  The  blood  of  Ae 
on  such  occasions  is  habitually  poured  oot  on  the  gnsTe^  or 
the  surface  of  the  altar  stone ;  offerif^^  of  meat,  of  ^nit^  of  \ 
ot  oil,  are  made  there  in  abandanoe  by  trembling  worshi| 
Those  offerings  would  act»  of  course*  as  rich  mannrea,  and  wijold 
encourage  on  the  barrows  an  unusual  wealth  and  lumrianca  of 
vegetation.  Bat  primitive  man  knows  nothing  of  \hv  nature  and 
action  of  manure^  To  him,  tho  fact  that  grass  grew  giemer  aail 
boahea  spread  faster  on  the  tumulus  of  tbe  dead  would  almost 
inerritably  appear  as  an  effect  immediately  doe  to  tbe  saperiMita* 
rat  power  of  the  ghost  or  spirit  who  dwelt  within  it.  In  all  prob- 
ability, the  savage  would  enrisage  to  himself  the  actual  herbt 
and  shrubs  which  so  sprang  upon  the  tamulus  as  the  direct 
embodiment  of  tbe  soul  of  his  ancestor,  or  his  dc\  hieftoin. 

Now,  it  could  hardly  be  expected  that  any  dirLv :  ^ uce  of  i 

abstruse  a  point  as  this  would  be  forthcoming  from  books  or  tb 
aocounts  of  travelers.    Yet,  fortunately,  however,   1   have 
lucky  enough  to  hit  in  an  unexpected  place  upon  one  curious  ] 
tie  bit  of  actual  confirmation  of  this  a  priori  suggoetioa.    In  1 
excell-  -k  on  Nether  Lt>i'     ■    •     he  Rov.  Alexander  9iei 

of  6.-t<  :>h,  quotes  aod  <  /^  a  Gaelic  MSS.poem,  i 

looted  by  Mr.  Macdonald,  the  minister  of  tho  parish  of  For 
gall,  in  Perthshire,  one  stanza  of  which  runs  as  follows ; 

"  And  sTor  he  ww  that  bU  maidm!  pnM 

To  tli«  f/tiriev  Uidlr  due  od  tbe  Fairy  Amoim, 
Ttll  the  cmortld  avsrd  wu  nndar  tbo  troatl 

A«  velvot  Mtft  and  all  oglotr 
Wilh  wild  flowoni  »ach  tia  foiriea  aufl, 
Wo«rin(t  Uieir  garUodi  unA  wreaths  for  tiie  dance  wboo  tho  cooqd  to  I 

Upon  tliis  fluggostive  verse  Ur.  Stewart  makes  a  curious 
impurttiiit  commeitt. 

"The  allusion  to  paying— 

*Th«  fairua  IbeJr  duo  on  tbe  fitirj  kuowr,' 

has  reforonoe  to  Iho  custom,  common  ouougb  on  tho  wester 
maiutatid  and  in  somo  of  the  Hebrides  some  fifty  yoans  ago,  i 


OBOST   WORSHIP  AND    TREE   WORSHIP. 


493 


» 


fe 


not  altogether  unknown  perhaps  even  at  the  present  day,  of  each 
maiden's  pouring  from  her  cumanhleogh.ain^  or  milking  pail, 
evening  and  morning,  on  the  fairy  knowe,  a  little  of  the  new- 
drawn  milk  from  the  cow,  by  way  of  propitiating  the  favor  of 
the  good  people,  and  as  a  tribute  tlie  wisest,  it  was  deemed,  and 
most  acceptable  that  could  be  rendered,  and  sooner  or  later  sure 
to  be  repaid  a  thousandfold.  The  consequence  was  that  these 
fairy  knoUs  were  clothed  with  a  richer  and  more  beautiful  verd- 
ure than  any  other  sput,  howe  or  knowe,  in  the  country,  and  the 
lacteal  riches  imbibed  by  the  soil  through  this  custom  is  even  now 
'visible  in  the  vivid  emerald  green  of  a  shian  or  fairy  knoll  when- 
ever it  is  pointed  out  to  you.  This  custom  of  pouring  lacteal 
libations  to  the  fairies  on  a  particular  spot  deemed  sacred  to  them, 
waa  known  and  practiced  at  some  of  the  summer  shielings  In 
Lochaber  within  the  memory  of  the  people  now  living."  • 

Fully  to  appreciate  the  importance  of  this  evidence  we  must 
remember  that  in  almost  every  case,  all  over  Britain,  the  "  fairy 
knowe"  is  a  chambered  barrow,  and  that  the  fairies  who  emerge 
from  it  are  the  last  fading  relics  in  popular  memory  of  the  ghosts 
of  stone  age  chiefs  and  chieftain  esses.  This  idea,  which  I  long 
ago  put  forward  in  an  article  in  the  Cornliill  Magazine,  entitled 
Who  are  the  Fairies  ?  has  been  proved  to  demonstration  by  Mr. 
Joseph  Jacobs  in  the  notes  on  the  story  of  Childe  Roland  in  hia 
valuable  collection  of  English  Fairy  Tales. 

There  is  yet  another  way,  however,  in  which  the  idea  of  spe- 
cial fertility  must  become  necessarily  connected  in  the  savage 
mind  with  the  graves  of  his  ancestors.  For  we  must  remember 
that  early  worship  almost  invariably  takes  the  form  of  offerings 
in  kind  at  the  tombs  of  deful  chiefs  or  other  revered  persons.  On 
this  subject  the  Rev.  Duff  Macdonald,  of  Blantyre,  in  Central 
Africa  (one  of  the  ablest  and  most  unprejudiced  of  missionary  ob- 
servers), says  very  significantly :  "The  ordinary  offerings  to  the 
gods  were  just  the  onlinary  food  of  the  people.f  The  spirit  of 
the  deceased  man  is  called  Mulungu,  and  all  the  prayers  and 
offerings  of  the  living  are  presented  to  such  spirits  of  the  dead. 
It  is  here  that  we  find  the  great  center  of  native  religion.  The 
spirits  of  the  dead  are  the  gods  of  the  living.  It  is  the  great  tree 
at  the  veranda  of  the  dead  man's  house  that  is  their  temple,  and 
if  no  tree  grow  hero  they  erect  a  little  shade,  and  there  perform 
their  simple  rites.  If  this  spot  became  too  public  the  offerings 
may  be  defiled,  and  the  sanctuary  will  be  removed  to  some  care- 
fully selected  spot  under  some  beautiful  tree,"  In  this  we  get 
some  first  hint  of  the  origin  of  tree  worship. 


r 


"  Rev.  A.  Stewart    Kether  Lochtber,  pp.  20, 11, 
•f  Afriouia,  roL  i,  p.  89. 
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Now,  the  ordinary  food  of  the  living  would  of  coarse  inela<k} 
^rainK,  seeds,  Huoh  fniit«  as  bananaH,  plantainSf  or  melona,  ai>ii 
mnny  other  ve^tahle  objects.  Mr.  Macdon&td  adds  the  8)^ifi> 
cant  uote :  "  It  is  not  considered  necessary  that  these  offerings  be 
taken  away  by  the  spirits.  It  is  solHciont  that  they  aro  placMt 
thorr,  that  the  spirits  may  come  and  lick  them."  •  He 
OTuutiuns  that  on  these  same  gmves  fowls  may  be  offorvd  by 
ting  the  throat,  and  making  the  blood  flow  down.  "  When 
fowl  is  killed,"  says  he,  "  th«y  simply  lay  it  down  at  the  prayfl 
troei/^  A  goat  Tuay  be  offered  in  the  same  way,  or  milk  may  1 
]>ourod  out  at  the  foot  of  the  sacred  banyan.  What  is  the  jmp^ 
cation  ?  Why,  naturally, seeds  placed  in  newly  tnmod  soil  < 
dead  body,  and  richly  manured  with  constant  supplies  of 
and  milk,  would  germinate  freely  and  produce  unusually  fine  crof 
of  gruia  or  fruit.  Is  it  suggesting  too  much  to  liint  (hat,  in 
itlinnHl  uiiivHrsul  rite,  we  may  even  see  the  ultimate  origin  of  ' 
tivation  ?  Primitive  man »  careless  of  the  futuru  as  he  is,  wou) 
scarcely  be  likely  deliberately  to  retain  seeds  from  one  ye&r 
the  next  for  the  purpose  of  sowing  them.  It  is  his  habile  TKlhi 
to  eat  and  destroy  with  lavish  jjrodigality  whatever  he 
in  the  pure  recklessness  of  the  moment.  Something  most 
show  him  tttat  seeds  produce  an  increase  before  he  can  think 
keeping  them  and  deliberately  planting  them. 

It  has  usually  hL>eu  held,  to  be  sure,tlmt  cultivation  mnsi  hav« 
taken  its  rise  from  the  accident  of  chance  seeds  being  scattered 
about  in  the  neighborhood  of  the  hut  or  of  the  domestic  mannrv* 
htiap — the  harburio  kitchen  midtlen.  This  may  bo  ao^  of  coarse: 
bat  it  seems  to  me  at  lea>t  equally  prol>ablo  that  cultivatioo 
should  have  begun  through  the  offerings  of  grains  and  fruits  and 
seeds  at  the  graves  or  barrows  of  departed  ancestors.  Certainl] 
we  see  that  fruits  and  seeds  are  constantly  so  offered  by  eztstic 
savages.  We  know  that  they  are  deposited  under  condiUc 
most  favorable  to  their  growth  and  productivity.  And  we 
hardly  doubt  that  the  luxuriance  of  the  vegetation  so ; 

■      would  greatly  strike  the  mind  of  the  early  savage,  and  wciti 
implicitly  assigned  to  the  productive  power  of  his  dead  &nc 
I  shall  show  in  the  sequel  that  the  presence  of  an   infer 

I  ghost  or  spirit  of  vegetation  is  even  considered  eBsenti&l 
growth  of  crops  by  existing  savages,  and  that  hnman  victims  an* 
slain  by  them  for  the  mcru  purpose  of  providing  such  indwelling 
deities.  The  ghost  in  fact  plays  in  the  ideas  of  early  man  the 
same  part  that  guano  and  phosphates  play  to-day  in  iho  ideas  of 
the  educatc<d  scientific  farmer. 
Nor  18  this  all ;  I  will  even  venture  to  go  one  stop  further. 


*  AlriiMu.  *oL  it  pk  Ml 
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1  not  at  least  posaible  that  in  the  minds  of  early  men  the  fruitful- 
i  of  the  sowu  crop  may  seem  to  depend  upon  the  presence  b©- 
naftUi  the  soil  of  the  deified  ancestjir  ?    I  do  not  mean  physically, 
a8  manuro,  for  that  idea  is,  of  course,  quite  beyond  tlie  savage, 
but  magically  and  supernaturally^as  ghost  and  spirit.    At  first 
Bight,  to  be  sure,  this  seoms  a  somewhat  large  and  uncertain  pos- 
tulate.   Bat  if  we  reflect  upon  the  naturoof  the  evidence  collected 
by  Mr.  Frazor,  we  shall  see,  I  think,  that  the  transition  is  a  suffi- 
ciently simple  and  natural  one.    Primitive  man  may  well  have 
egun  by  scattering  seedH  as  offerings  on  the  graves  of  his  rela- 
aona,    If  these  seeds  germinated  and  grew  successfully,  as  they 
*would  be  pretty  certain  to  do,  he  would  at  once,  as  if  by  instinct, 

I  accept  the  increase  as  the  immediate  gift  of  the  dead  ancestor, 
P'or  ho  knows  nothing  beforehand  about  the  nature  of  seeds  or 
Ihe  laws  of  their  germination.    He  doesn't  even  know,  to  start 
*iih,  that  seeds  are  necessary  for  the  production  of  food  plants. 
From  this  first  step,  however,  it  would  be  but  a  slight  advance 
I     deliberately  to  protlucw  and  bury  a  god  for  the  express  purpose 
of  fortilizing  a  sown  crop.     Tliat  gods  were  so  produced,  slain, 
and  buried  in  fields,  to  insure  fertility,  wo  know  now  for  certain. 
"  Tho  Kandha,"  says  Sir  William  Hunter,*  "  have  many  deities — 
race  gods,  tribe  gods,  family  gods,  and  a  multitude  of  malignant 
spirits — each  one  of  whom  must  be  appeased  with  blood.    But 
^_thuir  great  divinity  is  the  earth  god,  who  represents  the  produc- 
^Htive  energy  of  Nature.    Twice  each  year,  at  sowing  time  and  at 
^Tiarveat,  and  in  all  special  seasons  of  distress,  tho  earth  god  re- 
quired a  human  sacrilice.    The  duty  of  providing  tlio  victims 
sted  with  tho  lower  race  of  outcasts  attached  to  the  Kandh  vil- 
Brahmans  and  Kanilhs  were  the  only  two  classes  exempted 
from  being  sacrificed  ;  and  an  ancii^nt  rule  ordained  that  tho  olTer- 
•  must  be  bought  with  a  price.  Men  of  the  lower  race,  attached 
the  villages,  kidnapped  victims  from  the  plains;  and  it  was  a 
luark  of  reHpcctnliility  for  a  Kaudh  Immlut  to  keep  a  small  stock 
in  reaerve,  as  they  said,  *  to  meet  sudden  demands  for  atonement.' 
^Th©  victim,  on  being  brought  to  the  hamlet,  was  welcomed  at 
every  threshold,  daintily  fed,  and  kindly  treated,  till  the  fata) 
day  arrived.    Ho  was  then  soIomiUy  sacrificed  to  tho  eurtb  god ; 
^■theKandhs  shouting  in  his  dying  ear:  'We  bought  you  with  a 
^■prico;  no  sin  rests  with  us,'    His  flesh  and  blood  were  distributed 
^F among  the  village  lands,  a  fragment  being  solemnly  buried  in 
™  eaoh  Geld  in  the  newly  turned  furrows." 

This  passage  is  sufliciently  striking  in  itself  as  evidence  for 

>ur  purpose;  but  Mr.  Kra:^er  1ms  further  shown  good  grounds  for 

Ibulieving  that  the  rn^'nuA,  or  victim  selected  for  this  purpose, 

*  tmpctiftl  Guott««r  of  [ndU,  rol.  vfi,  p.  S07. 
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for  bS«  6«ldi^  0eB«afi J  abovt  tlH  ti»e  vfacn  hk  iddef  crop 

i  moi«  Ktrikbtg  k  tlie  muuMaJ  of  As  way  in  irfaiefa  bete  d 
t  hodj  wvre  ditpoaed  of  allar  tb»  laenftee.  *  Flash  cot  f^om 
yvUaim  WM  iiurtAotlx  token  boa* bftbepenomwtkolwi  been 
>  bjr  each  rilUge  to  Iviag  il  To  aeeore  iU  npid  Arrival 
il  VH  •omcChiMi  fftmrmrded  by  relkTB  of  bmb,  aad  ouarvjuJ  wiUi 
yotUt  flMtnAM  fifLf  or  nxty  mika.  la  eacb  TiUag*^  all  who 
aiMfml  at  home  fjuKiyl  ri^dJj  ontil  the  flesh  arriTed.  Tbe  b«arer 
Jeporitert  it  in  the  place  of  pabtic  aBBemblr,  wbera  h  vas  reoeir^d 
hf  the  prinit  and  the  hesd«  of  families.  The  priest  divided  it 
iaio  two  ftorii<mM,  oae  of  which  he  offered  to  the  earth  goddoaa  by 
bory'^  II  a  bole  in  the  groond,  with  hk  hack  tamed,  and 

with"  >ii|{;  then  each  man  added  alittkearih  to  bury  it, 

and  tbe  priMt  poarod  water  on  the  spot  from  a  fall  gourd.'' 
(Kolif^o  horo  tho  Bimalation  of  burial,  the  formation  of  a  tnxnii' 
liu,  tor]  tfu!  [Mmring  of  libations.)  **  The  other  portion  of  ll«eh 
be  divi(](Ml  Into  bb  many  irb&refl  as  there  were  beads  of  houses 
prenunt  Kuch  hfiad  of  a  house  rolled  lus  shred  of  fleah  in  learM 
and  buried  it  in  bis  favorite  field,  placing  it  in  the  earth  bohiod 
his  buck,  anrj  without  looking."  f  The  remainder  of  the  body- 
head,  hone«,  and  bowels — was  afterward  bnmDd  on  a  funeral  pjl 
Tli<»  aithfj)  wt^ro  ecntlored  over  the  fields,  laid  as  paste  over 
housed  *n<J  grnnariw,  or  mixed  with  the  new  com  to  preserve 
from  insucts.  Hero  we  would  seem  to  have  the superf- ■'•'•' 
cuatum  derived  from  cremation  on  a  still  earlier  rite  ■ 
burial  and  tl»(!  f<jriuation  of  the  barrow. 

Of  all  these  cercmouies,  Mr.  Frazer  rightly  remarks  th'^t  *i"^| 
can  not  be  explained  as  moroly  parts  of  a  propitiatory 
The  burial  of  the  flesh  by  each  householder  in  hU  own  fiuMy  uu •" 


*  Ymmr,  «W  Mpr«,  toL  1,  p.  Mft,  qnottnc  llMpbartna,  McntorUl*  ct  Ssrlnt  In  I 

t  Ttw  0a\4en  boti«h,  vol  I,  p.  SS4 
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plies  that  t-o  the  body  of  the  moriah  there  was  rather  ascribed  "a 
iirect  or  intrinsic  power  of  making  the  crops  to  grow."    In  other 
ronls,  the  flosh  and  ashes  of  the  victim  were  believed  tobeen- 
'  dowed  witli  a  magical  or  physical  power  of  fertilizing  the  land. 
Again,  intrinsic  supernatural  power  as  an  attribute  of  the  meriah 
appears  in  the  sovereign  virtue  believed  to  reside  in  anything 
that  came  from  his  person,  as  his  hair  or  spittle.    The  ascription 
of  such  power  to  the  meriah  indicates  that  he  was  much  more 
than  a  mere  man  sacri6ced  to  propitiate  an  angry  deity.    Once 
M     morpj  the  extreme  reverence  paid  him  would  point  to  the  same 
HjConclusion.    Major  Campbell  speaks  of  the  meriah  as  "  being  re- 
^■■ndcd  as  something  more  than  mortal " ;  and  Major  Macpherson 
^Bl^  that  "a  species  of  reverence  which  it  is  not  easy  to  distin- 
guish from  adoration  is  paid  to  him."    In  short,  by  common  con- 
sent of  our  authorities,  the  meriah  appears  to  have  been  regarded 
as  himself  divine. 

To  a  certain  extent,  then,  I  would  venture  to  differ,  with  all 
deference  and  humility,  as  of  a  scholar  toward  his  master,  from 
Mr.  Frazer,  in  the  explanation  which  he  gives  of  this  and  sundry 
kindred  ceremonies.  To  him  the  human  god,  who  is  so  frequently 
sacrified  for  the  benefit  of  the  crops,  is  envisaged  as  primarily 
the  embodiment  of  vegetation ;  I  would  make  bold  to  suggest,  on 
the  coutniry,  that  the  corn  or  other  crop  is  rather  itself  regarded 
I  the  embodiment  or  ghost  of  the  divine  personage.  . 

Here  are  some  more  very  striking  cases  that  look  that  way, 
■fxtracted  once  more  from  Mr.  Frazer's  vast  repertory  :  "  A  West 
[African  queen  used  to  sacrifice  a  man  and  woman  in  the  month  of 
March.    They  were  killed  with  spades  and  hoes,  and  their  bodies 
buried  in  the  middle  of  a  field  which  had  just  been  tilled.    At  La- 
gos, in  GuiuMu,  it  was  the  custom  annually  bo  im^>alea  young  girl 
alive,  soon  after  the  spring  equinox,  in  order  to  secure  good  crops. 
Along  with  her  were  sacrificed  sheep  and  goats,  which  with  yams, 
heads  of  maize,  and  plantains,  were  hung  on  stakes  on  each  side 
of  her.    The  victims  were  bred  up  for  the  purpose  in  the  king's 
seraglio,  and  their  minds  had  been  so  powerfully  wrought  upon  by 
the  fetich  men  that  they  went  cheerfully  to  their  fate.    A  similar 
sacrifice  is  still  annually  offered  at  Benin,  Guinea.    The  Marimos.  a 
^Bechuana  tribe,  sacrifice  a  human  being  for  the  crops.    The  victim 
Bchosen  is  generally  a  short,  stout  man.    He  is  seized  by  violence, 
~  or  intoxicated,  and  taken  to  the  fields,  where  he  is  killed  among 
tiie  wheat  to  serve  as  '  seed '  (so  they  phrase  it).    After  his  blood 
has  coagulated  in  the  sun,  it  is  burned  along  with  the  frontal  bonoj 
the  fltfsh  uttflcbtKl  to  it,  and  the  brain  j  the  ashes  are  then  scattered 
^ovor  the  ground  to  fertilize  it.    The  rest  of  the  IxKly  is  oaten,"* 

•  The  Golden  BoDgh.  toL  1,  p.  SS9. 
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"Saw,  it  is  tnu  that  in  may  case  tbe  identilicAiJuu  of  gliasi 
crop  is  very  oomplete,  for,  as  Mr.  Fnaer  remarks,  tha  i 
killed  Totmg  rictimfi  for  the  yooxiK  com  and  old  obm  f«.tr  the  lif 
oorn.  The  Marimns  thus  sacrificed  aa  "aeed  "  a  sliort  fat 
the  Bhortxie^  of  his  statore  oorrospondiiig  to  that  of  the  yon 
corn,  bis  fatneas  to  the  oonditioa  which  it  is  'i  \iaX  the  crofa 
may  attain.  Ac^ain,  says  the  same  high  aut;.^. ..,. ,  ;ne  ideotifica- 
tion  of  the  rictizn  with  the  com  eomes  out  in  the  African  cttstoco 
of  kiUtog  him  with  spades  and  hoes,  and  the  Sfexican  costom  of 
grinding  him  like  com  between  two  stones.  Still  the  point  which 
I  wish  here  particularly  to  suggest  as  important  is,  that  cultiva- 
tion may  hare  begon  on  the  actual  tumi: -ad,  and  that 

the  annual  god  who  was  sacrificed  for  ..  of  the  crops 

may  have  been,  as  it  were,  a  deliberately  dv«ignod  and  artificiaUy 
produced  deity,  who  replaced  the  ancestral  spirit  c'"  agt*. 

Early  man  said  to  himself:  '^  Food  plants  grew  beet  thvj 

grow  on  the  grave  of  a  diriue  chieflsin :  let  ns  make  such  a  grai 
in  every  field,  and  the  spirit  we  put  in  it  will  in«ur©  fertiliiyj 
Just  as  cultivation  itself  is  a  substitution  of  artificial  for  natt 
growth,  so  the  annual  slain  god  is,  I  belioTe,  an  artificial  sabsti 
tuto  for  the  natural  dead  chieftain  in  his  sacrrificial  barrow. 

As  bearing  once  more  on  the  supposed  connection  beti 
ghosts  and  crops,  which  wo  shall  presently  see  resolvM  itMlf 
later  on  into  a  connection  between  trees  and  crops,  we 
bring  up  the  curious  ceremony  of  the  gardens  of  Adonis, 
would  seem  to  be  a  surviral  of  the  same  idea  that  ts 
springs  directly  from  the  body  of  the  diWne  person.    The 
of  the  Syrian  god  was  annually  lamented  with  bitter  wailing 
the  women  of  the  country.    Images  of  Adonis,  dressed  to  resom-" 
bio  corpses,  and,  no  doubt,  replacing  the  actual  corpse  of  the  orig 
uul  annual  Adonis  victim,  as  the  Attis  effigies  replaced  the  or 
nal  slain  Attis,  were  carried  out  to  burial,  and  then  throv 
the  sea  or  into  springs  of  water.    What  is  more  noteworthy, I 
er,  is  the  fact  that  baskets  or  pots  were  filled  with  earth  in 
hich  wheat,  barley,  lettuces,  and  various  flowt" 
anemones  among  the  number — were  sown  and  : 
days,  chiefly  by  women.     Fostered  by  the  sun's  heal,  the 
shot  up  rapidly,  but,  having  no  depth  of  root,  withered  as  raj 
away,  and  at  the  end  of  eight  days  wore  carriwl  r»Hi  with  th* 
images  of  the  doatl  Adonis,  and  flung  with  thi-m  in 
into  springs.    Wo  do  not  know  whether  thf»se  gardvu.  « . . . 
ally  grown  on  the  top  of  the  efUtpes,  hut  this  would  seom 
able,  says  Mr.  Frazer,  from  u- 
women,  at  the  approach  of  K:i      .,      .     .  -:.,i;,  .^ 
seed  in  plates,  which  are  kept  in  the  dark,  and  w: 
ond  day.    The  plants  shoot  np  quickly.    The  stalkis-  &ro  xl^u 
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ther  with  rod  ribbons,  and  tlie  plates  containing  thora  are 
on  the  sepulchres,  which  with  eflfigies  of  the  dead  CJirist 
ire  madu  up  in  Roman  Catholic  and  Greek  churches  on  Qood 
riday.     In  both  these  cases  the  plants  would  seem  to  be  envia- 
ged  as  springing  from  the  actual  body  of  the  dead  god.    Indeed, 
luBtftthins  speaks  of  the  gardens  of  Adonis  as  being  placed  on 
B  ffrave  of  the  hero.' 
Furthermore,  another  connection  may  be  shown  to  exist  be- 
tween plants  or  trees  and  ghosts.    We  know  that  it  is  a  frequent 
practice  deliberately  to  put  in  herbs,  shrubs,  or   trees  on   the 
graves  of  the  dearl.    How  far  back  in  history  or  in  savage  life 
practice  may  extend  I  am  unfortunately  not  iu  a  position  to 
te.    In  Roman  Catholic  countries,  however,  the  planting  of 
wers  on  the  graves  of  the  dead  takes  place  usually  on  the  jour 
,  a  custom  which  would  seem  to  argue  for  it  an  immense 
for  though  it  is  usual  among  Catholics  to  explain  the 
jour  des  mortft  as  a  f^ie  of  comparatively  recent  origin,  definitely 
introduced  by  a  jtarlicular  saint  at  a  particular  period,  its  analogy 
to  similar  celebrations  elsewhere  shows  that  it  is  really  a  surviv- 
ing relic  of  a  very  ancient  form  of  Manes  worship.    In  Algeria, 
again,  I  observed,  the  Arab  women  went  on  Fridays  to  plant 
flowers  on  the  graves  of  their  immediate  dead ;  and  the  same 
lOint  is  noted  about  the  same  place  by  Miss  Seguin.f    The  konh- 
oft,  or  little  donic-.shn]>ed  tombs  of  M(jhammedan  saints,  so  com- 
,on  throughout  North  Africa,  are  almost  always  indexed  by  a 
low  stone  wall,  which  marks  off  the  temenos,  and  are  usually 
versbadowed  by  palm  trees  deliberately  planted  there. 
All  through  southern  Europe,  indeed,  the  cypress  is  the  com- 
mon emblem  of  the  grave  and  the  churchyard,  as  the  yew  is  in 
our  raore  northern  climates.    And  this  conriection  brings  mo  more 
directly  into  closer  contact  with  our  proper  subject,  the  pine  tree 
of  Attis.    I  think  there  is  evidence  that  from  a  very  early  age 
vergroens  of  one  sort  or  another  were  planted  upon  barrows. 
hose  who  have  read  The  Golden  Bough  will  not  fail  to  see  the 
lignificance  of  this  pregnant  association.    Evergreens  are  plants 
hich  retain  their  vegetation— show  the  life  of  their  tree  spirit — 
hrough  the  long  sleep  of  winter.    The  mistletoe,  as  Mr.  Frazer 
ably  shown,  owes  its  sjM«ial  sanctity  to  the  fact  that  it  holds, 
were,  the  soul  of  the  tree  iu  itself,  while  all  the  branches 
around  it  are  bare  and  lifeless.    As  soon,  then,  as  primitive  men 
had  begun  delinitely  to  aiiiBnciate  the  ghost  or  gml  with  the  idea  of 
regetation,  nothing  could  be  more  natural  for  them  than  to  plant 
ch  evorgreens  on  graves  or  barrows.    Now  all  tlirough  southern 
iglaod  we  find  many  eicamples  of  round  barrows  planted  witli 
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cmnfonr  protected  by  feH»tiIlfti«fefcivelr  late  or  ereo  histori- 
cal period.    Apartaevlerlrfiaeanafleoranraiid  bwTovoyvT- 
grown  with  andent  Scotch  fl»  is  to  be  fbiiBd  xiear  St  Martha's 
Oi^kri  at  Quldford.    Awither,  a  bktle  lees  striking,  bat  eqnallr 
duncieiistic,  itands  on  the  mninit  of  IQIqb  Heath,  near  Dork- 
ing.   Itu&eedantheoppaaitendeof  the  road  by  a  second  and 
extremely  dc«T»ded  barrow,  abo  mariced  by  a  conspicooTis  clomp 
of  pine  trees.    A  group  of  rery  ancient  and  gnaried  Scotch  fin 
known  as  the  Olory,  on  the  hill  jnst  behind  Dorking  to  the  sonth! 
forms  anotiier  and  still  more  noble  example  of  the  same  oombina^ 
tion.  But  I  need  not  labor  the  point  Whoever  knows  our  south- 
em  counties  knows  that  barrows  and  Scotch  fin  go  ti:>gether  almost 
universally.    Indeed,  I  believe  there  are  no  very  old  firs  in  Sur- 
rey, Kent,  or  Hampshire  that  do  not  so  stand  on  antique  tumuli 

Now,  as  these  trees  are  not  indigenous  to  sonthern  England, 
and  as  they  could  only  have  grown  under  the  protection  of  a 
fence,  I  conclude  that  the  ancestors  of  the  existing  firs  were 
planted  there  when  the  borrows  were  first  forme*!,  were  long  se- 
cured fr>m  harm  by  a  belief  in  their  sanctity,  au<l  have  kept  Bp 
their  race  ever  since,  either  by  seeds  or  shoots,  under  cover  of  the 
old  treeSf  to  the  present  day.  The  Scotch  fir  is  in  England  the 
sacred  tree  of  the  barrows. 

Have  we  here,  then,  I  would  venture  to  ask,  the  origin  of  the 
sacred  pine  tree  of  Attia  ?  I  incline  to  believe  that  we  have.  As 
the  pine  tree  is  plantixl  upon  tumuli  in  many  parts  of  the  world, 
and  is  often  protected  by  walls  or  hedges,  it  would  seem  to  be 
naturally  associated  with  the  ghost,  and  to  become,  in  the  expresa- 
ivo  pliraao  used  by  Mr.  Macdonald,  the  "  prayer  tree  "  of  the  de- 
parted. 

This,  then,  I  take  it,  is  the  true  explanation  of  tho  prominent 
part  which  the  pine  tree  plays  in  the  myth  and  ritual  of  Atli ' 
Nor  is  it  any  objection  to  our  view  that  Attia  is  also  apparently 
envisaged  in  an  alternative  form  both  as  a  man  or  god,  and  as 
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an  embodied  corn  spirit.  Such  frank  incoBsistencies,  which  to  us 
would  seem  fatal  to  the  success  of  any  theory,  appear  perfectly 
natural  to  the  easy-going  mind  of  primitive  man.  To  him,  the 
ghost  may  reasonably  appear  in  any  one  of  manj'  alternative 
forms.  He  recognizes  it  equally  in  the  snake  that  glides  from 
under  the  stones  of  tlie  tumulus^  in  the  beast  or  bird  that  crosses 
hia  path  after  the  offering  of  prayer  to  his  deihed  ancestor,  in  the 
ahaduwy  form  that  eludes  his  prying  gaze  amid  tlio  dense  shades 
of  the  primeval  forest,  and  in  the  vague  human  shape  that  stands 

I  beside  him  in  his  dreams^  and  \vhi8pers  into  his  ear  uncertain  ^^ 
wamiiigs  or  dim  promises  for  the  future.  So,  too,  with  plants.  ^| 
From  one  point  of  view,  Attis  is  the  corn  that  springs  directly  ^| 
from  the  dead  god's  body ;  but  from  another  jmint  of  view  he  is  ^M 


the  pine  tree  that  grows  with  waving  boughs  above  the  grassy 
barrow  of  the  self-slain  or  self-devoted  hero.  Whatever  comes 
from  the  dead  body,  whatever  seems  to  stand  in  close  relation  to 
it,  is  regarded  in  the  simple  philosophy  of  these  rial/ worshipers 
as  an  emlxidiment  or  representative  of  the  multiform  deity. 
Thus,  in  the  i* xtant  descriptions  of  the  ceremonies  of  the  Attis  fes> 

|tivttl,  wo  get  traces  or  glimpses  of  every  one  iu  turn  among  these 
^tive  conceptions.    Attis  is  first  of  all  envisaged  as  a  hu- 

ag — a  young  man  who  dies  a  violent  death  in  a  j>articular 

fashion.  This  death  by  self-mutilation  seems  to  \mwX  to  a  further 
development  of  the  same  idea  which  lies  at  the  bottom  of  the 
Kandh  practice  of  buying  the  victim  and  paying  for  him  with  a 
price — namely,  it  implies  a  certain  obvious  element  of  consent 
and  self-sacritice — a  realization  of  the  principle  that  "it  is  expedi- 
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ana  seii-sacnnce — a  realization  ot  tlie  principle  tnat "  it  is  expedi-  ^j 
■  ent  that  one  man  should  die  for  the  people.''    So  the  West  Afri-  H 
can  victims,  we  are  told,  went  gladly  to  their  doom  ;  and  so,  too,  " 

W  Once  more,  after  his  death,  Attis  is  changed  into  a  pine  tree ;  and       j 


in  Phcenician  and  Carthaginian  history  we  often  find  that  in  ^^ 
groat  crisee  of  the  state  young  men  of  good  family  volimteered  to  ^| 
devote  themselves  as  victims  to  Baal  on  behalf  of  the  fatherland.  ^^ 
Once  more,  after  his  death,  Attis  is  changed  into  a  pine  tree  \  and 
his  festival  is  inaugurated  by  cutting  down  just  such  a  pine  tree 
in  the  woods,  which  is  accepted  as  iu  a  certaiu  sense  the  embodi- 
ment and  representative  of  the  dead  Attis.  But  still  the  human 
embodiment  remains  side  by  side  to  the  end  with  the  vegetable 
one ;  for  the  effigy  of  a  young  man  is  also  attached  to  the  middle 
of  the  tree,  as  the  young  man  liimself  was  no  doubt  attached  in 
still  earlier  practice.  All  this  is  comprehensible  enotigh  when  we 
recollect  tliat  the  original  corn  and  the  original  pine  tree  may 
actually  have  grown  out  of  the  body  or  barrow  of  the  self-devoted 
man  god  in  earlier  times,  and  that  the  ceremonies  described  for 

by  late  classical  writers  represent  very  mitigated  and  modified 
forms  of  extremely  ancient  and  savage  riles. 

There  is  also  an  interesting  transitional  stage,  it  seems  to 
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bectw««ti  Ir^  worship  pare  And  simpU  ftad  iu  ,-.fT^,.,i^^^ 

worsbip.    TbU  tnuuriti<m  from  the  special  colt  o:  

to  the  general  cult  of  the  wood  or  forest,  ooroee  aUrafcy  I  talce  ft, 
through  the  roodiani  of  the  temenoa.  And  what  is  the  Umefuu  f 
Well,  I  think,  we  get  the  first  clew  toward  an  aiwwer  to  thM 
qaeation  in  Mr.  William  Simpson's  brilliant  idcnlafication  of 
temple  and  the  tomb,  already  so  well  foreahadowed  fay  Hr.  Hdi 
hert  Speaker.  For  if  the  temple  is  only  a  ma^^nifi^  tomb  whej 
offerings  on  a  large  scale  are  hnbitually  made  to  the  saini 
ghost  or  the  deified  aorestor.  then  clearly  the  fraieno*  is  Just  tiie 
reprsemitattve  of  the  inclosed  space  sarroonded  by  a  wall  about 
the  primitive  barrow.  In  the  center  standa-the  templ»— that  is  to 
say,  the  actual  tomb  itself;  all  ronod  it  stand  the  aacred  ln» 
planted  upon  or  abotit  the  holy  grave,  and  regarded  as  the  octnal 
repre4»eDtatiTdB  of  the  deified  hero.  These  trees  form,  I  tbinlE* 
the  great  link  of  transition  to  the  sacred  grore.  For  when  onoe 
people  had  grown  aocnstomod  to  tlu-  prime  tdcta  that  certain  trees 
wOTo  to  bo  conmderod  as  «acrwl  from  tbdir  close  oonnoction  with 
a  deified  anoeiitor,  it  woald  be  but  a  slight  and  natural  step  to  ro> 
g&rd  other  trees  as  Sbcred  becdus^t  th(ty  stood  near  a  holy  site,  or 
even  to  manufacture  an  artificial  sanctity  by  planting  tTees  about 
a  cenotaph  tomple.  Thu^,  when  Xenophon,  for  instance,  built  a 
temple  to  Artemis,  and  planted  around  it  a  grove  of  many  kinds 
of  fruit  trevs,  and  placed  in  it  an  altar  and  un  image  of  Uie 
denB,  nobody  for  one  moment  would  pret«nd  to  suppose  that 
erected  it  over  the  body  of  an  actual  dead  Artemis.  But  the 
is,  that  men  would  never  have  begun  building  temples  and  coi 
crating  grovos  at  all,  if  they  bad  not  first  built  houaes  for 
dcoil  gixl-chief,  and  iflant^^d  trees  and  shrubs  and  flowoTA  and 
dons  n\Km  hit^  v(Mit!rut<Ml  tumulus. 

And  Uiis  point  leads  me  up  to  an  important  qoi&llOcation. 
is  not  necesssrily  true — nay,  it  is  demonstrably  false — that 
individual  god  won  originally  a  dead  man.     In  late  stages  of 
ture,  gods  are  quite  unmistakably  manufactured  out  of  absti 
tions,  OR  when  the  Roman  Senate  decreed  in  due  form  the  erectli 
of  a  tompio  to  the  purtdy  factitious  goddess  Convordia,     Butm 
bo<ly  could  over  have  thought  of  mnkitig  Conconlia  or  any  oth 
like  abstraction  into  a  deity,  unleBs  thfy  had  been  first  thoroi 
ly  familiarizfffi  with  the  idea  of  many  gods,  derived  ori, 
from  the  do!  Hod  ancestor  or  chiof,  and  unless  also  these  godfl 
already  been  envisaged  as  **  departmental  '* — that  is  to  say,  mt 
soesing  certain  definitely  distributed  functions  and  pri^roi 
over  certain  jjarli'-nlar  actions  or  portions  of  ^ 
cionofsuch  sffocial  prorogativos,  however,  d- 
mtlitate  against  the  primitive  humanity  of  snch  dvpnrtmi 
gods;  for  the  Chrtstinn  mints  hnvo  often  iduular  prerogati 
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we  know  with  certainty  that  nioflt  at  least  of  the  Christian 
1^  saints  were  originally  ordinary  men  and  women. 

To  put  it  briefly,  thou j^h  there  are  individual  gods  who  need 
Inot  necessarily  onco  have  been  individual  men,  thore  oould  be  no 
fsnch  thing  as  the  idea  of  a  god  except  as  the  reflex  of  the  ghost 
of  man  in  general. 

80,  toOj  with  temples.  While  it  is  almost  certainly  tnie  that 
iples  as  a  whole  originate,  as  Mr.  William  Simpson  has  so 
abundantly  proved,  from  the  tomb  of  the  deified  chief  or  hero,  it 
is  also  undoubte<ily  true  that  certain  temples  exist  in  later  stages 
of  culture  which  are,  to  use  once  more  the  phrase  I  employed 
above,  cenotaph  shrines.  But  these  cenotaph  shrines  could  never 
have  come  into  existence  at  all  unless  men's  minds  had  already 
long  been  habituated  to  the  idea  of  worship  at  the  actual  tomb* 
shrine. 

I      It  is  the  same,  again,  with  sacred  stones.    These,  as  I  have 
cmdeavorod  to  show  elsewhere,  owe  their  sanctity  at  first  to  the 
standing  stones  erected  over  tlio  remains  and  tumuli  of  the  dea*!. 
But  in  course  of  time  prayer  offered  at  the  grave  comes  readily  to 
be  regarded  as  prayer  offered  to  the  visible  and  tangible  object 
then  and  there  present — the  stone  that  crowns  and  tops  the  bar- 
row.    Qhee  or  oil  poured  out  for  the  ghost  comes  reiulily  to  be  re- 
garded as  offered  rather  to  the  stone  itself  than  to  the  person 
whose  gravo  it  marks  and  commemorates.    Especially  will  this 
c<jnf  usion  exist  in  the  mind  of  the  worshi{>er  when  the  worship  is 
kof  old  date,  and  the  personality  of  the  deceased  has  been  long  for- 
!(ott«n.    It  is  very  early  ancestors  who  become  the  great  gods  of 
later  generations.    Still  no  one  could  ever  have  dreamed  of  offer- 
[ingupfood  or  preferring  requests  to  a  lifeless  stone,  unless  he 
Land  his  predecessors  had  long  been  accustomed  to  look  upon  simi- 
\v  stones  as  the  dwelling  places  of  his  ancestors.    But  nowadays, 
Bn  the  sanctity  of  certain  stones  is  already  a  well-established 
:lo  of  belitrf,  the  people  of  southern  India — to  take  a  particu- 
lar instance — artificially  manufacture  sacred  stones  by  setting 
hem  up  iu  their  fields,  painting  them  red  (a  substitute  for  blood 
libations),  and  pouring  offerings  of  oil  or  ghte  on  tup  of  them. 
That  is  to  say,  they  treat  certain  casual  stones,  which  have  no 
k'ational  connection  at  all  with  their  ancestral  spirits,  in  exactly 
khe  same  way  in  which  they  or  their  predecessors  have  been  in 
le  habit  of  treating  the  graves  of  their  forefathers. 
A  like  evolution  has  taken  place,  I  buliove,  in  the  case  of  sacred 
I  and  sacred  groves.    I  do  not  mean  for  a  moment  to  assert, 
even  to  suggest,  that  every  individual  sacred  tree  grows  or 
'  grew  on  the  grave  of  a  dead  person.    But  I  do  mean  to  say 
it»  so  far  as  I  can  see,  the  notion  of  the  sanctity  of  trees  or  plants 
pould  only  ba%*e  arisen  in  the  first  place  from  the  reverence  paid 
— "^■*----  ' 
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to  tiejM  or  plants  ^hich  actoAUj  qirang  £rom  the  remains  of  the 
dead,  and  so  irere  regmnM^  like  ev^rythiiig  elae  that  came  out  of 
the  tomb,  as  embodimeDtfl  or  avatars  of  the  dead  man's  spirit 
Oooe  such  sanctity  came  to  be  g<eaerally  recognized,  however,  it 
conld  be  readily  transferred  to  other  coDspicnons  or  remarkable 
trees,  or  eTen  to  trees  in  genetal,  and  porticolorlr  to  the  special 
groves  or  plantations  that  sutronnded  temples,  whether  mortuary 
or  cenotaphic. 

Yet  in  every  cat^,  when  we  go  back  for  enough  in  time, 
what  comes  practicaUr  to  the  same  thing,  when  we  go  down  lo 
«noagh  in  cnltore  toward  the  saroge  lerol  of  primitive  man,  we 
find  always  that  we  stand  nearer  face  to  face  with  these  the  ear- 
liest naked  realities  of  religion — that  the  ghost  counts  for  most; 
that  the  temple  has  not  progressed  beyond  the  stage  of  the  hnt  or 
nndergrouud  dwelling;  that  the  sacred  stone  is  still  the  actual 
tombstone;  thai  the  altar  is  still  the  actual  grave  slab  ;  that  the 
sacred  tree  is  still  directly  and  intimately  connected  with  the 
ghost  or  the  tumulus. 
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NUMBER  FORM& 

Bt  O.  T.  W.  PATRICK, 
nartmam  ur  nuLovaniT  u  TUk  wtatw  usitsbhtt  or  iowa^ 

IN  the  Atlantic  Monthly  for  February,  1873,  Miss  H.  R.  Hudsoi 
writing  on  idiosyncrasies,  says,  **  The  nine  digits  wiU  asceDtl 
in  a  straight  line  before  my  mind's  eye.  and  the  larger  ^M 

numbers  wiU  slant  off  at  a  queer  angle  "  thus:  •^B 

About  twelve  years  ago  Francis  Gal- 
ton,  in  England,  while  engaged  in  an  in- 
vestigation into  the  viBualizing  peculiari- 
ties of  different  persons,  discovered  that 
the  possession  of  "  number  forms "  was 
not  uncommon.  Some  of  these  "forms" 
were  given  by  him  to  the  public  in  Nature 
for  January  16, 1880,  and  afterward  a  col- 
lection of  about  sixty-five  of  them  was 
published  in  his  book  on  Inquiries  into 
Human  Faculty.  These  were  accompa- 
nied by  many  descriptive  details,  but  Gal- 
ton  did  not  attempt  any  complete  expla- 
nation of  the  number  form  in  general. 

Neither  is  it  the  purpose  of  this  article  to  attempt  such  an  ex- 
planation, but  rather  to  add  to  Qalton's  list  some  thirty -five  or 
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forty  forms,  which  I  have  incidentally  collected  during  the  last 
four  years,  together  with  some  explanatory  remarks  and  a  few 
suggestions  toward  a  future  theory.  It  is  hoped,  too,  that  further 
attention  may  be  called  to  the  subject,  and  other  contributions 
made  to  this  curious  chapter  in  psychology. 

With  about  half  a  dozen  exceptions,  the  accompanying  forms 
have  been  gathered  from  college  students  of  both  sexes,  varying 
in  age  from  eighteen  to  twenty -five  years.  They  are  taken  from 
drawings  made  in  every  case  by  the  "  seer  "  himself,  in  response 
to  some  such  question  as  this :  "  When  you  think  of  the  numbers 
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from  1  to  100,  do  you  mentally  see  them  in  any  form,  or  out- 
line ?  If  so,  can  you  draw  a  representation  of  it  ? "  At  first 
about  seventy-five  students,  of  whom  thirty  were  young  women, 
were  thus  interrogated.  In  this  examination  it  was  probably  un- 
derstood that  only  well-defined  and  perhaps  somewhat  striking 
number  forms  were  called  for.  As  a  result,  only  four  forms  were 
found,  two  from  young  women  (Figs.  1  and  2)  and  two  from 
young  men  (Figs.  3  and  4).  This  would  correspond  roughly  with 
Galton's  estimate  that  one  out  of  every  thirty  adult  males,  and 
one  out  of  every  fifteen  adult  females,  has  a  number  form.  My 
own  later  experience,  however,  has  developed  the  fact  that  such  a 
mode  of  Investigation  does  not  discover  the  full  number  of  per- 
sons possessing  forms,  simple  or  complex.  There  are  several  rea- 
sons for  this.  The  subject  is  not  commonly  understood  when 
first  presented.  It  would  seem  that  a  person  having  even  a  com- 
plicated number  form  might  live  and  die  without  knowing  it,  or 
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Mi  ]eut  without  oooe  fixing  hie  atXmaticn  npoe  itor  ■pwkJng  of 
it  to  his  xuearest  frieodA,  althcm^  svch  &  ooie  mifi^t  ow  lui  form 
IB  daily  oomfratrntioii.  It  aeems  to  him.  qaite  oatsni  to  m*  ibt 
nmnben  in  that  vay,  azLd  the  thoo^it  may  aerwr  «nter  kis  miad 
titat  oiben  choald  see  them  diifereo^.    Again,  if  una  it  ood- 

adoiuof  a  pfcoliar  ftana.  hm  rcgmnb 
it  as  an  idioayncncy  and  exhibits  a 
certain  shyness  in  revealing  IL  For 
tfaisnosonitisespecaaUyhard  to  get 
all  tho  number  fofins  from  a 
panr  of  children.  They  do  ncrt 
to  be  laughed  at,  and  will  wi 
keep  silent  about  anything  whic^  they  suspect  may  be  aooUmr 
those  idiosyncrasies  causing  irach  mental  torxDent  toman; 
dren.  Finally,  thoae  who  do  not  hare  complicated  fcrais 
to  think  that  the  little  curve,  twist,  or  angle  in  which  they 
numbers  is  quite  too  trifling  a  matt^  to  mention.  I  am  inclined 
to  believe  that  one  out  of  six  adults  would  bu  a  more  accurate 
proportion,  that  the  proportion  among  chQdren  would  be  still 
greater,  and  that  It  is  perhaps  a  little  more  common  among  won«n 
than  men. 

The  questions  one  would  naturally  ask  a  person  having  a  aoD* 
ber  form  are  these :  "  How  long  have  you  seen  the  numbers  in  this 
way  ?  Is  the  form  fixed  or  is  it  changeable  ?  What  was  its 
gin  ?"  The  answers  to  these  questions  are  almost  absolutely 
variable.  The?y  would  be  as  follows :  "  I  have  seen  the  num 
iu  this  way  ever  since  I  can  remember.  The  form  is  fixed  ai 
changeable.  Its  origin  I  do  not  know."  In  a  very  few  cases 
the  nine  digits  always  appear  in  mental  virion  as  a  mere  £t 
line  from  k-ft  to  right,  the  subjeet  niay  conjecture  that  it  on 
Dated  with  the  printed  forms  from  which  they  wore  learned. 
have  found  that  certain  simple  kinds  of  alphabet  forms  :i^'  ~' 
uummun.  If  a  number  of  people  bo  asked  whether,  w^ 
think  of  the  alphabet  from 
a  to  iT,  they  see  it  in  a  visual 

picture,  an<l  if  so  in  what  V**  "~^* 

particular  form,  it  will   be  tut.  «. 

found    that  a  considerable 
number  will  say  that  they  see  the  letters  in  one^  two,  or  thr« 
vorti<'al  columna  ntutUng  downwanl.    A  ^  .. 

In  Fiiir.  7.    When  there  are  two  or  three 

always  appears  to  a  given  person  at  the  top  of  each  o^olumn,  bo 
vc>  not  found  two  forms  alike  except  whea  t ' 
n^lo  straight  line.     In  theea  cases  thesninrcst: 
by  the  seer  that  tbe  letters  wore  so  arrai  hi»  prtmrr. 

viously  this  explanation  would  not  apply  to  uiiy  such  alpha 
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'forms  as  ore  shown  in  Figs.  13,  15,  and  16.    Nevertheless,  it  is 

I  probable  that  all  strongly  eye-minded  people,  if  they  do  not  visu- 
alize the  a!  in  any  other  way,  visualize  it  as  they  do  other 
things,  in  \.\.:.  ..:.;.  in  which  they  had  usually  seen  it. 
Conccrninfif  the  stability  of  number  forms,  any  one  may  have 
his  doubts  t  i  by  a  few  tests  separated  by  months  or  years. 
In  almost  ?  .,  o  it  will  bo  found  that,  no  matter  how  compli- 
cated the  form  may  bo,  the  subject,  after  one, 
^two,  or  three  years,  will  draw  from  his  mental 
^Htictura  of  it  a  coj)}*  difTorlng  in  no  essential 
^Eespect  from  the  original  copy.  The  number 
^Bform  represented  in  Fig.  3  was  given  to  me  in 
B188O.  In  October,  1803,  I  ret^ucstcd  of  the 
young  man  by  letter  a  second  copy,  And  in 

I  reply  received  one  precisely  like  the  first. 
Other  testa  gave  similar  results.  Galton  testi- 
fies to  the  unchangeable  cliarncter  of  number 
forms  in  all  cases  where  they  are  well  defined. 
It  is  true,  however,  that  they  sometimes  disap- 
pear entirely.  They  are  found  to  be  more 
common  among  children  than  adults.  It  is 
probable  that  in  children  who  are  not  natu- 
rally vivid  visualizers,  or  in  cases  where  it  does  not  serve  any 
^useful  purpose,  the  form  fails  to  survive.  One  case  of  such  a 
■lapse  I  have  found  in  an  adult. 

'  The  general  character  of  number  form  is  such  that  a  person 

having  one  can  not  think  of  the  related  numbers  without  seeing 
them  in  a  definite  visual  picture.  A  form  or  outline  rises  invol- 
untarily beforo  his  mind.  In  some  cases  the  seer  can  describe  it 
&8  definitely  located  in  space  in  relation  to  his  own  body.  It  is 
two  feet  long  or  six  inches  long.  It  stares  him  in  the  face  or  lies 
at  his  feot.  It  recedes  to  the  right  or  left,  or  into  the  distance. 
Others  can  not  answer  the  question  as  to  the  location.  In  most 
cases,  though  not  in  all,  no  individual  number  c^n  be  thought  of 
without  seeing  it  in  its  appropriate  place  in  the  usual  outline. 
Sometimes  the  form  seems  to  bo  useful  to  its  possessor  in  compu- 
^ft  tations,  particularly  in  addi- 

"12345    670©  10  iti2i3»4l5    letto.     tion  and  subtraction.  Inother 
Kio.  8.  cases  it  seems  to  have  no  use 

at  all  further  than  that  of  all 
mental  imagery,  which  will  be  considered  below.     It  has  been 
suggested  that  it  is  by  means  of  a  number  form,  or  at  least  by  a 
cltiar  visualization  of  numbers,  that  the  arithmetical  prodigies 
^accomplish  thfir  remarkable  computations.    Though  it  has  been 
^Hiowu  tliat  many  of  them  do  visualize  the  numbers,  and  men- 
^^ftlly  ste  the  did'erent  steps  of  their  problem,  yet  this  aloue  offers 
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no  adequate  explanation  of  their  mathematical  agility.  This  hy- 
pothesis is  farther  weakened  by  the  recently  developed  fact  that 
Inaudi,  the  ruling  Frencli  mathematical  wonder,  is  not  a  vision' 
naite  at  all,  but  a  distinct  audii<xire  who  hears  all  his  numbers. 

Referring  now  to  the  accompanying  forms,  Figs.  1,  3,  and  4 
demand  no  further  explanation.  In  Fig.  3  wo  have  an  interest- 
ing double  form,  the  one  to  the  left  showing  how  the  numbers 
from  1  to  15  appear  when  thought  of  by  themselves  or  in  con- 
nection with  one  another.  But  when  any  number  below  15  is 
thought  of  in  connection  with  any  number  above  16,  it  is  seen  as 
phown  in  the  form  to  the  right.  Above  16  the  numbers  are  un- 
alterably fixed.    The  possessor  of  this  form  writes  me  as  follows : 

I  do  not  be)I«ve  I  can  think  of  a  number  apart  from  this  ontline.  T  refer  all 
niiroboni  to  it,  however  largo.  Ooo  million  ia  located  where  1,000  ia,  and  so  of 
1,000,000,000;  550  wouM  bo  at  55  on  the  circle;  1,2S6  is  at  35.  Yoa  will  nolice 
thnt  uf  [he  lri»t  two  nnmhere  I  mention,  the  tint  is  located  at  the  point  indiraced 
by  the  first  two  figures,  viz.,  Bfl ;  bqt  the  lr«t  nnmber,  1,235,  ia  located  at  85,  the 
laet  two  figures.  1  can  not  explain  thiB,  but  eimplv  »tate  it  as  a  fact.  I  think 
possibly  in  large  tinfven  nnmbers,  I  rcallv,  thoogh  almost  nneonsdously.  ecparaie 
the  number  iuto  parts,  in  1,285  the  1,200  either  being  ignored  and  my  mind 
directed  to  35,  or  else  1  in  ^ome  manner  connect  the  two  locationa  but  direct  my 
attention  more  to  one  than  the  other.  T  stated  above  that  I  did  not  believe  X 
could  think  of  a  number  apart  from  this  outline,  and  that  is  tnie  when  I  think  of 
acme  one  number  bj  itself  and  in  adding;  and  subtracting  amalT  nnmbers.  If  acj 
one  should  afik  mo  how  many  hours  intervfued  from  3  to  11  o'clock,  I  woold  say 
8,  beoauee  I  «m  that  many  on  my  oamber  form,  which  immediately  appears  b«ft>re 
my  mind's  eye,  but  (  conld  not  subtract  97  from  89  in  that  way.  I  woold  irnmedl* 
ately  locate  the.two  numbers  hot  I  could  not  determine  how  many  nnmben  ii- 
terrentii,  Mml  I  find  that  in  adding,  subtracting,  and  multtpiying  odd  namberti| 
and  nuiiit>crs  boyond  15  say,  I  do  it  abstruotly  without  referring  to  my  (onn;  bat 
as  I  said,  in  tttinking  of  any  one  number  by  itself,  it  is  always  connected  with  some 
point  along  that  ontline.  This  nnmber  form,  by  the  way,  stands  upright  and  is 
about  two  feet  in  height — that  is,  the  number  100  is  two  feet  above  IB  and  abool 
Bis  inchea  to  Ibo  right. 

Among  the  seventy-five  young  men  and  women  interrogated 
in  the  first  experiment|  was  a  rather  diffident  young  woman  who 
commuiiieated  to  a  classmate  that  while,  she  had  no  number  form, 
there  were  cortuin  associations  that  she  always  made  with  the 
nine  digitis.  Learning  this,  I  questioned  her,  and  she  consented 
to  writ©  out  the  associations,  which  I  reproduce  here  exactly  as 
given : 

1  =  a  child  about  two  years  old. 

2  =  a  boy,  ten  or  twelve  years  old,  brown  hair  and  eyes,  frank, 
active,  noisy,  always  ready  to  help, 

3  =  a  girl,  short  hair,  black,  curly ;  sharp  features,  not  pretty; 
slight;  awful  temper ;  shrill  voice;  bangs  and  slams  around  gen- 
erally. 
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4  =  a  youDfiC  lady,  same  characteristirs  as  2,  but  is  calm,  moro 
quiet,  studious,  a  home  girl. 

fi  =  a  society  girl,  a  policy  girl,  is  always  favored,  has  every- 
thing she  wants;  seliish ;  does  nut  care  how  much  trouble  she 
makes  other  people;  not  always  truthful. 

6  =  a  young  man,  plain,  matter-of-fact  person,  slow,  good ; 
will  never  amount  to  more  than  the  average, 

7  =  a  sort  of  villain;  a  schemer;  dresses  well,  has  polished 
manners,  a  good  talker,  bad  habits ;  has  a  certain  souao  of  honor ; 
is  able,  but  does  not  use  his  ability  in  the  right  direction ;  clear- 
cnt  features,  tall,  dark. 

8  =  a  lecturer  or  clergyman  ;  good,  solonin,  careful,  vpry  pious. 

9  =  a  lady,  hair  rather  gray,  tall,  soft  low  voice,  sweet  face, 
very  well  educated,  dresses  in  soft  colors;  a  truly  refined  woman. 

No  explanation  of  these  peculiar  associations  could  be  offered. 
Each  person  arose  in  a  distinct  mental  image  whenever  the  cor- 
responding digit  was  thought  of.  One  notices,  of  course,  that  we 
have  here  the  prevailing  types  of  mankind  as  seen  by  a  young 
girL  I  have  recently  found  another  case  quite  similar.  Here, 
also,  the  subject  is  a  young  woman,  and  she  can  give  no  ex- 
planation of  the  origin  of  her  associations.  In  hearing  or  read- 
ing long  numbers  rapidly,  she  says  that  she  docs  not  have  time 
to  see  the  mental  pictures,  but  single  numbers,  especially  if 
written  by  herself,  instantly  call  them  up.  The  associatious  are 
as  follows : 

1  is  withnut  definite  character,  as  is  also  8,  with  the  exception 

I'   that  the  former  reminds  me  of  a  slxort  person,  and  the  latter  of  a 

Hvery  stout  person,  but  neither  has  sex  or  other  characteristics. 

"      S  id  always  a  graceful  woman,  beautifully  dressed.    She  is 
slender,  with  a  beautiful  delicate-  face. 

H       3  is  a  chubby  little  girl,  with  dark  eyes  and  bright  quiet  ways, 

4  is  a  plain  woman,  rather  t*ill,  with  pale  hair  brushed  tightly 

back  from  a  severe  face.    She  is  dressed  very  plainly,  and  tlie 

lines  of  her  figure  are  angular.    She  is  abstinent^  intolerant,  and 

bard  to  get  along  with. 

6  is  a  man,  dark,  medium  height,  dressed  in  gray  clothes.    He 

iis  a  business  or  professional  man,  successful  and  not  particularly 
intellectual.  5  is  always  associated  with  the  color  gray. 
6  is  a  pleasant-faced  woman,  medium  height  and  stnture,  with 
hair  brushed  back  plainly,  and  with  quick,  quiet  ways.  She  is 
dreesed  plainly  and  neatly,  and  always  looks  pretty.  She  is  an 
excellent  housekeeper,  and  I  think  of  her  as  engaged  in  house- 
hold duties.    I  do  not  know  the  color  of  her  hair. 

7  is  a  man  of  quite  opposite  type  from  5.  He  is  very  tall  and 
dark,  of  musical  or  poetic  temperament.  I  don't  know  how  he  la 
dreeaed,  except  that  hl«  whole  figure  is  dark  as  I  imagine  him. 
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9  U  another  man,  more  li^e  7  than  6,  also  dark  aad  droMid  id 
black  cloUses,    He  is  fine  looking  and  a  ninfo— ln»\ml  huil 

To  a  cUai*  of  twenty-mne  stulaata,  of  whom  ei^t  were  jroiing 
romeOf  the  foUowing  qtaeetiona  were  recently  given : 

WWa  70Q  tbiftk  of  tb*  aaoWn  from  1  to  lOQ,  do  jm  •»•  th«B  io  mt 
cotar  furra  f     If  mi,  wHt  700  wril«  or  dmw  H  00  psfterT 
fi.  Wha  jofl  tUak  of  the  ftlfkabet  frtMB  «  to  <,  do  70a  Mm  lh«  litt«n  ia  «8j 
p«rtjc«lar  fonn  t 

S.  Hbv»7o«  u^MMdattottf  of  color  with  Ihauaiidwrs  or  UttcnV 

To  these  qnestions  twenty-nine  written  answers  were  receii 
disclofting  four  number  fomui  aud  a  few  simple  alphabet  fo 
Immediately  afterward,  however,  two  others  of  the  clsss  told  1 
privately  that  thoy  thought  they  did  have  forms,  although  they 
had  not  roportod  them  in  writing.  These  were  founds  indeed,  1 
lie  perfL^ctly  well  defined,  and  are  shown  in  Figs.  0  and  7. 
otlu-r  four  are  shown  in  Figs.  6,  8,  9,  and  10  (a).  On' 
alphabet  form  was  found  (Fig.  10,  a),  hat  no  color  aaaic.. 
This  method  of  inquiry  revealed  in  Uiis  case,  at  least,  a  mni 
larger  perci.*titage  of  number  forms  than  that  given  by  Oalt 
These  Fix  forms  present  also  some  new  types.  Fig.  6  is  from 
young  man,  who  sees  only  the  nnmbers  5,  6,  7,  8,  and  flL  Of  theee, 
7  is  by  far  the  most  conspicuous,  and  is  described  as  a  black  fig- 
MTK',  fine  and  perfectly  formed,  standing  on  a  reddish  background. 
6  and  8  are  less  distinct ;  ft  and  9  still  less.  Fig.  7  shows  the  nmn- 
her  form  of  a  young  man,  who  sees  the  numbora  from  1  to  9  in 
Italics  on  a  horizontal  line.  The  others  are  straight  and  forma 
right  angle  with  the  first  All  the  odd  numbers  appear  to  him  a» 
weak,  affording  in  counting  unsatisfactory  places  to  stop,    TL 
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even  uumbcrs  aro  Urm  and  strong,  whilo  10  and  its  multiples  an 
much  larger  and  more  prominent. 

Fig.  8  is  from  a  young  woman  who  boob  tho  numbers  in 
■trnighfc  line;  1,  fl,  10,  15,  etc., appearing  mora  distinct  than 
Others,  with  wider  spaces  after  S  and  its  multiplea. 
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One  of  the  most  interesting  forms  in  this  collection  is  that 
shown  in  Fig.  10(a).  This  yoting  man  sees  only  1  and  0  dis- 
tinctly ;  2  and  9  stand  in  their  proper  places^  but  are  less  distinct ; 
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while  3  and  8  are  seen  but  faintly  in  a  shadowy  form.  The  inter- 
vening figures  are  not  seen  at  all,  but  the  appropriate  spctce  lot 
them  is  there.    His  alphabet  form  accompanying  discloses  the 

'  2  3  4  56  7  e  9  10  "^H     " 

\ 

M 
N 

f 

S 
Fio.  12.  Fio.  18. 

same  principle.  A,  m,  n,  and  s  are  very  distinct ;  &  and  y  are 
fainter;  c  and  x  are  shadowy ;  a  blank  space  intervenes,  sufficient 
for  the  other  letters.    This  young  man  has  a  brother  and  two  sis- 
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ten,  whom  he  severally  asked  ooncemiag  their  vi«m  of  the  li 
ters  and  figures,  without  meDtioning  his  own.  The  forms  shown 
in  Fir.  10  (h),  (c),and  {d)  are  the  results.  The  brothers  and  aatftra 
differ  vridely  in  age,  did  not  learn  their  letters  or  figures  : 


liAJ._^jlOI« 
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Oeo. 


?m,  14. 


'^XYl 
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IHL 
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same  books^  and  had  never,  uutn  this  time,  spoken  of  their  formf 
to  one  another.  The  very  striking  similarity,  together  with  the 
odd  character  of  the  forms,  shows  .strong  hereditiuy  tendeactMin 
this  case.  There  are  other  instances  of  family  likeness  in  Duaber 
forms.  It  is  not,  however,  invariable.  Figs.  2, 12,  14, 16,  i 
are  forms  from  members  of  one  family.  There  are  some  i 
ties,  but  they  are  not  striking. 

Fig.  11  shows  the  number  form  of  a  girl  of  nine  years. 

a  colored  form,  its  p«on1 

consisting ii-  *  thattte 

numbers  coi....; ^   two  or 

more  figures  maintain  their 
individuality  and  apy 
a  color  formed    by 
the  colors  of  its  constitnif 
digits.    Thus  W  ib  not  whi| 
and  pink  but  pale  pink.   iJH 
er  colored  or  p«rt1y  color 
forms  Hppejii  '    ""  r^  I7i 
18.     In  the  ;  .  o  is  i 

let,  while  the  other  uuml; 

In      ' 
fonn,  like  that  ' 
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w«k  M«..l  /o«t,  |Mt  are  not  soon 

J»n.     Ok. 


SouUi 


rio.  I  ft. 


in  Hpace  of  thrt- 

and  like  that  oi   r.j..  i-T 

somu  fuint  and  etunio  misii 

numbers..    Other  p<^uliariti«)B  of  this  form  are  best  preaeuled 

the  words  of  the  seer  hurscilf  : 


NUMHER   FORMS. 


5»J 


lo  til  tliew  forms  the  6gar«e  and  letters  appear  to  me  in  xaj  own  Imnclirrit- 
Ing,  except  in  the  tlWieiDOS  of  the  day.  Id  tboie,  I  have  the  aluicract  idea  of 
morning,  etc^  in  mind,  but  with  the  dtsttoct  diTisiuns  ns  in  the  diagram.  All  the 
planf  *ro  rvrr  mnob  larg«r  than  here  represented.  The  fi(^ure«  be^n  at  inv  left 
And  cross  to  raj  right  before  me,  oorving  at  8 ;  and  1,000  Meetns  abont  mj  floger- 
tip*  when  mr  arm  i»  extended  straifibt  before  mo.  The  circle  of  the  seasons  is 
abont  a»  large  aa  vonid  lie  between  my  arms  extended  straif^ht  before  mo.  Th* 
daj>  of  tbo  w«ck  oocopy  a  line  at  my  left,  oboat  u  yard  long.  The  diTJeiona  of 
itie  da;  are  perpendicular,  as  lbon|ib  hong  on  a  wall,  and  moniing  begins  at  a 
lw«l  with  ui;  hand. 

The  number  form  iu  Fig.  18  is  ppculiar  in  this  respect,  that  it 
rcadfl  from  right  to  loft.  Tho  seor  is  an  artiat,  and  it  may  he  worlli 
mentioning  that  she  is  not  left- 

Y«Dow  July  Jum  fMoM         Uo*nU^ 

YvOow  Aug. 


aondeti.    Other  features  of  her 
Drm  she  describes  as  follows: 


The  line  of  the  Hgnrea  rnns  down  to 
,  19,  28, 38,  4%.  Thex  torn  and  ascend 
the  oiultiples  of  10,  hut  artE>r  40  I 
'  onlj  the  numbers  found  in  the  nml- 
kplication  table — '13,  4f^,  etc.  The  nam- 
beni  18  and  19  form  a  very  dark  cor* 
ner;  SOisqnite  light;  24 again  ta dark, 
the  darknnw  cHmtinning  to  30;  30  is 
agotn  light,  and  tho  nnnibers  following 
are  all  quite  light.  The  sonroo  of  light 
feMfna  tu  be  60,  which  is  much  hi^'ber 
than  Ibe  Pait,  Lha  lif;lit  tonching  thn»o 
on  «ltfaor  side;  75  la  very  diiitinct. 
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Number  forms  being  all  un- 
like, aiiequato  explanation  of 
thern  becomes  practically  im- 
possible. Speaking  very  gener- 
^ly,  however,  their  origin  may 
^e  traced  to  one  groat  cauf;e — 
namely,  the  attempt  or  uecessi-  Kio.  n. 

es  of  children  U>  give  a  con- 

9to  form  to  the  abstract.     Now,  numbers  are  among  the  first 

stractidHs  that  children  have  to  wrestle  with.    Our  earliest  ab- 

ideas,  iwrhaps  also  our  later  ones,  are,  as  it  is  uow  well 

down,  either  mere  samples  of  individual  things,  or  else  a  kind  of 

pirt\ire  of  them.    The  chihl's  concept  of  hoy,  girl,  dog, 

nothing  more  than  visual  pictures  of  some  particular 

^y»  B^^^r  'l**Ki  horso,  or  else  a  composite  picture  of  a  liraiteii  num- 

ifiunls.     Now.  numboru  do  not  admit  of  such  oompo- 

.    Tiiey  are  bald  abstractions  that  the  poor  child  must 

\nngi>  m  some  way.     In  most  cases,  if  he  be  an  eye-minded 

Jd,  he  merely  visimlizes  the  Arabic  numeral.    Ho  may  giv*»  <> 
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individuality  further  by  clothing  it  in  a  particular  color,  or  even 
jwraonifying  it  outright  as  in  the  two  cases  given.  Color  audition 
and  association  of  color  with  written  characters  are  explained  by 
many  as  due  to  physiological  conditions, especially  to  the  contigu- 
ity of  the  cortical  center  involved.  Dr.  Krohn,  in  a  recent  review 
of  the  subject  in  the  American  Journal  of  Psychology,  adopts 
this  explanation  in  part.  It  is  doubtful  whether  this  hypothesis 
is  necessary  to  explain  the  comparatively  rare  cases  of  color 
associations;  it  certainly  is  not  necessary  for  explaining  number 
forms.  In  any  case,  physiological  association  would  be  due, 
either  in  its  origin  or  as  a  justification  of  its  survival,  to  useful 
psychic  associations.    Now,  in  the  matter  of  number  forms,  sap-* 
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pose  that  the  child  is  required,  as  is  very  early  the  case  in  count- 
ing, to  think  of  the  numbers  not  separately,  but  in  relation  t 
each  oth«r.  He  ha.s  then  the  problem  of  arranging  abstractions 
in  a  series,  and,  if  he  is  naturally  an  ear-minded  child,  will  ar- 
range thorn  as  a  mere  series  of  associated  sounds.  If.  however, 
he  is  eye-minded,  he  may  consciously  or  unconsciously  hit  upon' 
the  device  of  a  visual  spatial  image,  and  thus  enable  himself  to 
comprehend  and  remember  the  numbers  as  he  does  other  things 
by  a  mental  picture,  A  number  form  thus  becomes  a  little  sys- 
tem of  topical  mnemonics.  Its  continuance,  either  in  the  indi- 
vidual or,  in  cases  of  inherited  forms,  in  the  family,  is  of  con 
due  to  physiological  conditions.  In  every  case,  however,  its  ori- 
gin is  probably  to  be  traced  to  useful  psychic  associations. 


M.  Stamslas  MstnciER  has  been  able  to  produce  artificlaltj,  by  a  proceM  > 
reflection,  an  appearance  like  thnt  of  the  gemtnatiOD  or  doubling  of  Ui«  oanali* 
ot  Mam,  and  sni;f;e<it8  hy  pot  bet  leal  1^'  that  Che  phenoroenoa  in  question  may  be  ooe 
of  tbat  character. 
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THE  TRKPANG. 

Bt  WILLIAM   MAIfSllALL. 

THE  variety  of  food  subataiifes  that  men  have  obtained  from 
the  aniuial  and  vegetable  kiugduiiis  is  really  wituderful.  Cub 
migbt  say,  "  There  are  many  men  ou  the  earth,  and  every  one  will 
cat  what  ho  can  get  the  most  of  and  at  the  cheapest  rate,  and  so 
they  have  tried  and  tasted  them  all."  We  may  grant  this,  but 
the  most  curious  fact  in  the  matter  is^  that  the  stran^^ost  dishes 
are  not  foods  of  the  masses  of  the  people,  but  are  rather  the  costly 
dainties  of  the  wealthy  classes.  Nowhere  have  such  rare  tastes 
in  food  been  developed  as  among  the  Romans  in  ancient  times 
and  the  Chinese.  There  may  bo  found  in  the  bills  of  fare  of  the 
latter  people  addled  epgs,  fat  grubs,  c^tei'pillars,  sharks' fins,  rats, 
dogs,  Indian  birds'  nests^  and — the  finest  of  all  their  delicacies — 
trepang.    What  is  tropaug  ? 

Trepang  or  tripang  is  a  collective  name  by  which  a  considera- 
ble number  of  Hpecies  of  most  curious  sea  animals  are  designated  \ 
they  are  also  known  as  sea  rollers,  sea  cucumbers,  in  French  as 
comichojis  de  mer,  and  scientifically  as  holothurias.  They  are 
among  the  most  sluggish  of  animals.  Only  the  fixed  or  stationary 
animals  are  slower  than  the  holothurias.  They  lie  like  gray, 
brown,  or  black  leather  pipes  or  cylinders  on  the  bottom  of  the 
se&  One  might  watch  them  half  a  day  long,  if  he  had  nothing 
bolter  to  do,  and  hardly  see  them  elmnge  their  position ;  and  they 
rarely  move  more  than  a  foot  or 
two  in  several  hours.  Their  class 
relatives,  the  other  spiny-skinned 
lals  or  echinodorms,  are  much 
active.  A  soa  urchin  or  a  star- 
fish is  able  to  get  away  from  a  spot 
quit©  nimbly,  and  iho  serpent-stars, 
the  most  active  members  of  the 
whole  order,  are  ca^uible  of  using 
their  long,  slender,  many-jointed 
arms  as  legs,  and  are  as  quick  and 
alert  as  crabs. 

One  would  not  suppose,  at  the 
first  glnnce,  that  tbo  soa  cucumbers 
are  relatives  of  the  sea  urchins  and 

starfishes;  for  while  the  skin  of  the  latter  is  thickly  armed  with 
scales  of  limestone,  and  they  possess  a  ratlial  structure  that  is 
easily  distinguished,  the  appearance  of  the  others  is  very  differ- 
ent. Th('  skin  of  most  of  them,  including  the  trepang,  is  always 
Jeiithery,  compact,  and  cloaely  adherent  to  the  muscular  systec 
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their  meat-hunting  fellow-denizens  of  the  sea.  They  have  an 
exceedingly  rare  peculiarity.  When  one  excites  them,  handles 
them  i-oughly,  or  takes  them  out  of  the  water,  they  contract  thoir 
musculous  body  convulsively,  and  vomit  themselves  out — not  only 
the  contents  of  tlieir  stomach  or  intestines,  but  the  inteatinee  with 
the  contents.  ,  But  this  sfllf-mutilation,  apparently  so  terrible,  is 
not  as  bad  as  it  seems  to  he.  The  intestine  is  capable  of  replac- 
ing itself,  and,  after  a  short  season  of  fasting,  our  sea  cucumber 
is  again  restored  to  its  former  condition.  This  is  a  remarkable 
phenomenon  of  a  regeneration  or  restitution  process,  not  yet  suf- 
ficiently investigated.  The  holothurias  are,  like  all  the  spiny- 
skinned  animals,  exclusively  inhabitants  of  the  sea;  at  least  no 
Jresh-wator  form  is  known.  In  the  sea  itself,  however,  they  are 
^  universal  occurrence.  Their  representatives  are  found  from 
pole  to  pole,  and  in  all  depths,  from  those  of  only  a  few  metres 
^O  those  of  a  thousand  metres  and  more. 

■  A  former  officer  of  the  Dutch  East  Indies,  M.  Lion,  who  is 
thoroughly  acquainttKi  with  the  characteristics  of  that  remark- 
able region,  says  that  there  is  not  an  island  in  the  Indian  Archi- 
pelago near  which  the  trepang  is  not  found  ;  and  this  is  confirmed 
by  the  EngUahman  .Tamieaon,  who  marks  as  the  home  of  the  ani- 
mal all  the  seas  from  Sumatra 

tE>  New  Guinea.  The  tropang 
an  bo  found  everywhere  in  this 

region  when  the  surf  is  not  too 

strong,  chiefly  at  depths  of  from 

six  to  nine  metres,  on  flats  cov- 
ered with  coral  sand,  but  not 

on  muddy  bottoms.    Here  they 

feed,  as  tlio  English  author  Gup- 

py  has  described  them  to  us.   An 

individual  of  any  of  the  species 
^f  trepang  from  twelve  to  fif- 
B^n  inches  long  will  eat  half  a 

pound  of  weathered  coral  sand 

E'  y,  loosening  it  from  thesur- 
of  the  reef.    The  term  eat, 
ever,  is  hardly  the  proper 
one.    The  animal  let*  the  mass,  which  contains  only  a  trifling 
■faction  of  nutritive  matter,  pass  thnmgh  its  intestines.    Fifteen 
^r  sixteen  of  these  animals  would  thus  dispose  of  a  ton,  or  about 
eighteen  cubic  feet,  of  sand  in  a  year.    Mr.  Guppy  speaks  of  an 

■  organic  denudation,"  of  a  proce.ss  of  weathering  of  the  coral  reef, 
Hi  course  of  accomplishment  through  living  causes. 

(  "  The  Celestial  Empire."  says  Mr.  Jamieson, "  could  not  exist 
without  trepang  and  East  Indian  birds'  nests;  and  the  inquiry  for 
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Kiu.  D.  — iKPAMcr  or  a  Ssa  CDcrvnftB.  A, 
ft  .ielly  animal  Kwimiulnff  and  fcodlax; 
ff,  ita»U  MS  ouciimlH'T  fornilrg  inwtle. 
B,  Uio  ytMiDg  SM  cDcambcr  wittj  the  Ipftf- 
like  teuUclcM  round  Ua  moutb,  walkin/ 
00  itfl  tab«  feet. 
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these  articles  is  therefore  so  brisk  that  tJu?  tlangor  of  a  glut  in  tl 
market  can  hardly  be  fearecl.    Holothurias  are  ovtm  fisht»d  in  t] 
Bermudas  and  the  West  Indies,  and  exported,  chiefly  from  Bosk 
to  China.    They  are  probably  not  sold  tliero  as  products  of 
Atlantic  porta  of  the  New  World,  but  mixed  with  real  Indian  tt 
pangs.    Fur  about  eighty  years  also  ti*epangs  caught  near  Cfl 
Ion  and  the  Isle  of  France  have  been  marketed  in  China,  ad 
have  sold  well;  but  are  ranked — not  being  well  enoagb  prepa 
for  the  most  delicate  Chinese  tastes — among  the  most  iDfciH^ 
qualities  of  the  iloluccan  supply. 

The  principal  trepang  fishers  are  the  Buginese  and  the  inhab- 
itants of  the  island  of  Ooram.    Theru  go  out  togoth<>r  Hotilhw  of 
from  thirty  to  forty  small,  apparently  fragile,  but  really  quiti 
seaworthy  boats — called  proas  in  the  Eiwt  Indies — with  a 
plcment  of  about  a  thousand  men.    The  fishprmpn   receive  nn~ 
wages,  but  are  supplied  with  all  the  necessarins  for  the  expedi- 
tion— provisions,  etc. — by  Dutch  and  Chinese  traders;  these  Ihon 
have  the  right  to  the  whole  catch,  for  a  previously  determin* 
price,  to  be  paid  on  delivery,  of  which  each  participant  in  il 
voyage  is  entitled  to  his  share.    The  dangers  connectitd  w(t 
such  an  expedition  appear  not  to  be  small.    But  the  business  is  ' 
lucrative  one.     While  we  can  not  examine  the  accounts  of 
Malays  and  Chinese,  we  have  evidence  of  this  from  anath^ 
source.    An  American,  Captain  Eagleston,  sent  out  five  succf 
ive  expeditions,  which  brought  him  4,467  pikols  (a  pikol  is  6l| 
kilogrammes)  of  trepang,  or,  at  1,100  to  the  pikol,  4.!>U,7tK)  indl 
viduuU.    Thu  enterprise  cost  910,337,  and  returutjd  a  clear  pr 
of  •67,024. 

This  fishing  is  conducted  in  a  rather  primitive  manner. 
most  of  the  "  fish  "  are  c-aught,  in  shallow  water,  by  spearing 
larger  ones  and  diving  for  the  smaller  ones;  in  deeper  vat«>r 
extremely  simple  drag-net  is  used,  which  is  fastened  to  a  loQ^ 
handlo  of  bamboo. 

A  suitable  number  of  trepang  having  been  caught,  the  fisbc 
men  repair  to  the  nearest  island  to  put  them  up.    The  trep 
are  first  opened  and  disemboweled ;   then  the  water  is  pr 
out,  and  they  are  rubbed  within  and  withont  with  dry  lit 
which  the  Malays  call  Utilumam.    They  are  next  dri'  '       Mi^ 
the  snn — wltich  gives  an  inferior  product — tir  in  kj 
beneath  which  a  smoking  fire  is  kept  burning;  and,  ia«tly,j 

are  packed  in  bagw.    According  to   Mr.   Wallutre's    ' ■ 

they  look  Hkesausagcts  that  liavo  bi-en  rollod  in  muil 
Oirough  a  soot}-  chimney.  The  kind  which  I  havo 
tried  at  our  dclicAiUsnen  shops  does  not  prewnt  ■" 
appearance  as  that,  but  it  is  probably  not  one  of  1 1 

The  dressed  trepang  are  next  taken  to  an  jippoifiwd  pi 


■where  a  kind  of  fair  is  held  at  certain  times.  The  Bnginese,  who 
are  the  moat  entorprising  trepang  fishers,  have  such  a  place  in  the 
little  island  yf  Kilwnru,  between  Ceramlaut  and  Oessir.    It  is 

:  really  only  a  sand  bank,  fifty  ells  long  and  broad,  rising  three  or 
four  feet  above  the  level  of  the  sea,  and  surrounded  by  coral  reefs. 
Other  sucli  places  are  situated  on  the  Aru  Islands  and  at  diflfer- 
eJit  spots  hero  and  there  in  the  Australasian  Archipelago,  Very 
many  are  taken  to  the  chief  mart  at  Maca.<^sar;  and  Java  ha^ 

I  recently  begun  to  compete  actively  with  this  island  for  the  trade. 
The  market  price  of  this  costly  dainty  depends  not  on  the  size 

[of  the  individuals,  hut  on  other  qualities  which  are  mysteries  to 
all  hut  connoisseurs.    The  Chinese  dealers  and  sorters  understand 

,  them,  but  the  native  fishermen  pay  no  attention  to  them.    Craw- 

I  ford  mentions  thirty  different  qualities,  the  best  of  which,  called 
Uikker  Uavi^  costs  about  eighty  dollars  a  pikol,  while  the  least 
viiluablo,  the  kuassery  or  peku  goreng,  can  be  got  for  a  little  more 
than  five  dollars  a  pikol.  A  very  good  sort  comes  from  the  Ma- 
rianne Islantls,  and  is  called  guam. 

About  1,510  pikols  a  year  of  trei>ang8  are  sent  to  China  from 
the  Aru  Islands,  6,000  from  Java,  and  8,000  or  9,000  from  Macas- 
aar.  The  whole  quantity  brought  to  the  Celestial  Empire  every 
year  amounts  to  90,000  pikols,  but  the  demand  is  always  ahead  of 
the  supply ;  and  yet  the  trepang  is  not  a  people's  food  in  China ; 
for,  while  the  number  of  individual  sea  cucumbers  consumed  there 
annually  rises  to  99,000,000,  the  empire  has  380,000,000  inhabitants ; 
80  that  only  every  fourth  Chinaman  could  possibly  get  a  trepang 
a  year.  The  market  price  lu  China  ranges  from  about  $23  to  |135 
a  pikol.    Averaging  it  at  $54  a  pikol,  we  find  that  the  frugal  Mon- 

1  goliun  sons  of  heaven  yearly  spend  nearly  $0,000,000  for  this  sea 

I  worm. 

Not  being  versed  in  Chinese  cook-books,  we  can  not  give  diroc- 

|tions  for  serving  up  the  trepang ;  but,  according  to  Jamieson,  the 

I  Chinese  make  strong  and  pulatHble  soups  and  various  fricassees 

[from  them. — Translated  for  The  Popular  Science  MonDdy  from 
Dahehn. 


V  Or  the  inflnenM  of  the  recent  earthqaakcff  in  northern  Italy,  M.  Goir&n  has 
ob*wrv«d  lIiAt  they  worti  apparently  followed  by  a  spvMlier  germination  of  K«laL, 
&  more  rapid  growlb  of  the  yoaug  plantj),  a  more  laxoriaat  vegetation  in  the  pus- 
^^torc«,  tillnble  ]&□(]»,  Tioeyanls,  Hod  copses,  and  a  more  distinct  mreennesa  of 
Hfiiliiigc.  ]1l<  B»(TiheA  Uivm  roniiltrt,  not  to  the  earthquakeH  directly,  but  to  the 
^kuftuit^ntL^d  prbductioo  of  narhtinio  aold,  a  more  ooiuplcte  diiitribution  of  fertiliziog 
Hnaltvm  in  the  soil  whit^h  suffered  a  sort  of  tritaratJon  from  tboin,  and  to  an  in- 
jHnreaaed  elretriLiU  development.  Under  some  conditions  eaixtiqnakea  ecemed  to 
l^puvo  an  nnfavurabk*  inAueoue  on  TOg  tutiou,  but  thia,  U.  Goiran  buUcvee,  waa  the 
I"   reaoltof  long  druugtite  that  ocootiipuiiied  tbani. 
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Bt  Psor.  FBKD£RIOK  0I7THELK,  F.  R.  &. 

AT  the  oatset  of  oar  inquiry  into  science  ieiiclitne,  wv  are,  i 
course,  met  by  the  old  question  as  to  the  purpose  of  edt 
tion.    There  are  those  -who  regard  edncaLton  as  an  intetWtiii 
arming  and  equipment  for  the  battle  of  life.    Others  look  tiponj 
rather  as  an  end  than  as  a  means.    The  tirst  would  : 
individnal  only  those  weapons  which  he  is  likely  t 
making  his  way  in  the  world.    The  second  advise  a 
therefore  more  dilute,  wdncatiou  (the  limi*  given  to  - 
ing  the  same),  and  would  relegate  the  acqnin_'ment  * 
to  the  exigencies  of  the  career.    I  suppose  that  it  need  acarcoly 
insisted  on,  nowadays^  that  both  of  these  views  are  \ 
aoconnt  of  their  partiality.    The  most  favorable  pi 
first  is  the  '*  snocessful"  specialist,  who  is  for  the  most  part  a  bn 
den  to  himself.    The  second  gives  as  the  shallow  "prig,"  whnj 
for  the  most  part  a  burden  to  his  fellow-creatun>s, 

A  good  citizen — and  by  citizen  I  mean,  of  conrse,  a  citise^  i 
the  world — must  be  a  man  of  large  sympathies.  Though  colt 
bUnd^  he  must  have  common  feeling  with  painters,  and,  if  tur 
deaf,  the  works  of  musical  composers  mnst  not  be  witbont  inter 
to  him.  And  through  all  it  must  not  be  forgotten  that  dtstiuc 
lion  is  a  noun  of  limited  number.  The  time  may  oom«  wboa 
they  who  know  as  much  mathematics  as  Newton  shall  be  counted 
by  scores.  The  time  has  come  wheu  they  who  know  as 
geometry  as  "  Euclid  "  are  to  be  counte<I  by  thousanda;  aai]] 
who  know  as  mnch  chemistry  as  Daltou,  by  t^ns  of  thoui 
But  we  are  as  badly  in  want  of  Newtons,  Euclids,  and  Dali 
ever. 

Here,  OS  elsewhere,  it  appears  that  nn  ap 
difficulty  is  half  surmounted  when  fairly  com 
out  doubt,  the  conviction  of  those  whose  opinions  of  to-day 
count  as  truisms  to-morrow,  that,  up  to  » 
as  the  presenting  of  opportunities  is  cui: 
one  should  be  the  education  of  alL    Liberal  variations  tthould 
r.  d  in  acconlaiico  with  tli    *     -  '  "'         ■"   ■ 

<i  ..if  the  inJividuul;  yet  li 

what  iudefinito  boundary  which  should  be  oliered  habiti 
ottch.    When  1  say  "somewhat  indefinite,"  do  not,  I  p — 
that  I  want  to  shirk  a  diflirulty;  on  the  contrary,  in 
to  accentuate  and  try  to  deal  with  it. 

U  is  perhaps  iu  matters  of  tasto  which,  in  thoir  dDveh- 


*  Abridged  rrwn  tin  Joonnl  of  the  Secia^  «r  Ar«L 
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ame  fine  arts,  that  the  greatest  eagerness  to  learn,  and  tho 
itest  antipathy  against  learning,  ai'e  manifested  by  the  imU- 
ridual.  And  it  is  for  thifl  that  I  should  relegate  such  matters  to 
the  later  stt^^  of  a  general  education. 

When,  accordingly,  I  shall  have  to  advocate  the  mtroduction 

of  drawing  into  the  very  earliest  stages  of  education,  it  will  be 

understood  that  1  am  not  considering  it  then  and  there  as  a  fine 

art,  but  as  a  mere  record  of  the  perception  of  things.    It  is  in  re- 

l^ard  to  subjects  which  involve  taste  that  tlio  course  should  be 

least  rigid.    If  the  arithmetical  course,  for  instance,  were  less 

rigid,  the  pai-ent  might,  indeed,  be  spared  the  ignominy  of  having 

to  confess  to  his  child  that  he  (the  parent)  does  not  know  how 

linnny  pennyweights  there  are  in  a  kilogramme.    Think  how  we 

Iparents  have  to  shufHe,  and  how  we  scarcely  recover  oux  dignity 

Ittfttir  we  have,  more  or  less  clandestinely,  referred  to  hooks.    This 

lis  ba/i.    But,  to  my  mind,  it  is  far  worse  to  have  to  listen  to  some 

[|K>or  little  mortal  trying  to  actjuire  some  one  or  two  set  pieces  on 

fthe  piano,  for  hours  daily,  and  for  months  yearly.     And  the  ex- 

ucess  of  pain  in  the  second  case  over  that  in  tho  first  is  due  not  to 

lth«  fact  that  our  own  physical  agony  is  greater  than  our  moral 

fignominy,  but  that  in  the  second  we  see  a  long  vista  of  hopeless 

Blfort  before  the  little  victim. 

It  is  the  legitimate  boast  of  this  country  that  the  highest  offices 
tho  state,  excepting  of  course  those  pertaining  to  the  throne, 
topon  to  the  child  of  the  lowest  birth  or  the  deepest  poverty. 
ft  is  as  certainly  one  of  the  greatest  scandals  of  the  country  that 
kfiuch  offices  are  open  to  and  have  often  been  held  by  persons  of 
the  very  lowest  culture  and  ability.  As  long  as  this  is  so,  as  long 
man  may  aspire  to  become,  and  actually  become,  a  judge,  a 
lop,  an  ambassador,  a  colonial  governor,  and  yet  bo  and  re- 
lain  on  the  whole  an  ignorant  fellow,  so  long  will  tho  educa- 
*tional  establishments,  whether  schools  or  colleges,  in  which  such 
|l>er*;oii8  have  received  their  so-called  educationiij  remain  much 
tboy  have  been. 

Is  it  not  rare  to  6nd  an  artist,  either  literary,  pictorial,  muJP 

cfal,  or  other,  whose  conversation  does  not  bore  you  on  account  of 

fita  narrowness?    Unquestionably  this  is  so,  and  unquestionably 

ftho  best  in  each  profession  are  the  first  to  admit  it.    Even  in  a 

pn>fi'Si5ion  snoh  as  tliul  of  medicine,  where  we  have  a  right  to  ex- 

L*ct  to  find  at  all  events  sciontilic  culture,  we  find  rarely  anything 

A  the  kind.    Owing  to  the  fact  that  the  medical  profession  hafi 

lad  for  centuries  our  healths  in  its  hand,  tho  ignomut  naturally 

iave  recourse  to  the  doctor  in  matters  of  health ;  nay,  are  in  a 

Banner  compelled  to  do  so.    Accordingly,  and  for  instance,  yon 

find  our  vestrymen  appointing  as  public  analysts  any  kind  of 

jroken<^own  medical  man,  who  does  not  know  one  end  of  a  test 
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tube  from  the  other,  although  he  may  know  on  which  rado 
bread  U  buttered. 

Even  the  sargerm,  whose  profeaainn  \b  eminently  scientifiC|ifl 
too  often  shamefully  ignorant  of  the  very  elements  of  chemist 
phygicfl.  and  mechanics,  the  three  general  Bciencee  which,  togetlk 
with  Uie  trivial  science  of  anatomy,  make  ap  the  whole  of  the  i 
enct*  of  his  proftssiou. 

On  the  bench  the  want  of  acieutific  culture  is  painfuUy  < 
;»lcnoug.    Speaking  under  correction^  I  suppose  1  may  go  bo  tlj 
I  to  say  that,  thui»retically,  law  is  founded  upon  justice;  that] 
is,  at  all  events,  a  more  or  less  crude  effort  toward  that  rat 
illusive  ideal.    As  a  matter  of  fact,  lawyers  will  tell  you,  witi 
beaming  countenances,  that  Knglii^h  law  is  an  inchoate  hotc]] 
potch  of  enactments  and  precedeuts,  obsolete,  imaginary,  suppli 
mentary,  and  contradictory.    In  fact,  the  idea  of  right  is  repk 
by  an  indefinite  number  of  rules  of  an  arbitrary  oharactcr.    It  J 
hero  to  be  well  nntt?d  that  the  study  of  such  arbitrary  inform! 
tion — I  will  not  call  it  knowledge — has  and  must  have  a  narron 
ing  influence;  it  deadens  the  mind,  as  it  must  deaden  it,  to  the 
perception  of  fjrinciples.     Now,  the  laws  of  Nature  are  not  parlia* 
montary  enactments,  and  a  judge,  in  his  questions  to  witnc 
and  in  his  remarks  aud  summings-up.  when  scientific  matters  \ 
before  him,  nfti>n   appears  at  great  and    painful   disadvaat 
through  his  efforts  to  codify  Nature.    Frequently,  indeed,  his 
marks,  as  reported,  are  the  funniest  things  in  a  daily  paper. 
course,  the  Hfforts  of  the  judge  are  greatly  aided  by  ■     - 
are  supixisfnl  to  be  able  to  master  any  question  in  m 
twenty  minutes,    I  am  ashamed  to  say  how  justice  is  aidmi 
the  "scientific  experts,"  generally  of  third  or  fourth  rut*!  stand 
ing  in  their  professions — well,  this  is  also  an  iini^lt^asant  subjtc 
An  to  the  final  outcome  of  the  suit,  as  a  court  generally  revcr 
the  decisiun  of  the  one  below,  a  great  deal  depends  upon  whethfl 
there  is  an  odd  or  even  number  of  courts  between  the  first  • 
thu  hist.    But  I  for  one  do  not  want  either  to  ridicule  or  pitj 
which  should  be  sober  and  majestic    And  if  it  is  not 
that  every  judge  should  have  scientific  training,  it  would  bo  ] 
advisable  that  one  or  two  shouM  have  it,  ami  that  c;  vol 

ing  eciontilic  questions  should  he  brought  before  fiuch   _ 

Aja  it  is  from  the  uuiversities  that  the  so-called  liberal  profu 
sions  are  to  a  great  extent  rr  '   I  am  bound  to  Bpeak  a  woV 

or  two  9»  to  the  position  of  »<«  Ihem. 

Of  the  teaching  of  science  at  the  Universities  of  Oxfi>rd 
Cambridge!         '      v  bunilUtj,    The  w. :   '       '    *     ^  lUu 

triuuw  in  niai  i  s  and  astronomy  v  i 

can  show,  might  be  considered  sufficient  to  rudoom  it  tx 
reproach  of  neglect  of  scientific  cuUiire.    But  in  such  an  i 
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I  tion  we  are  justly  to  consider  Uie  boundlessness  of  the  opportu- 
H  nitics,  the  vastness  of  the  means,  and  stringency  of  the  duties, 
I  Regarded  under  this  lipht,  and  in  spite  of  many  notable  examples 
to  the  contrary  both  in  the  past  and  in  the  present,  it  does  not 
adroit  of  a  shadow  of  doubt  but  that  on  the  whole  these  oppor- 
tunities have  been  grmtly  wasted,  these  means  wrongfully  ap- 
plirMl^  and  these  duties  wjint*inly  neglec^t^^d. 

These  universities  were  primarily  intended  for  the  teaching  of 
those  branches  of  knowledge  which  have  since  developed  into  sci- 
ence. I  imagine  that  education  as  understood  for  instance  by  (he 
Greek  was  mainly  athletic,  scientific,  a>sthotic,  literary,  and  politi- 

ical ;  litei'ature  in  its  widest,  politics  in  its  narrowest  sense.    Their 
philosophers  looked  around,  as  all  philosophers  are  bound  to  do, 
as  most  have  done  excnpting  Kant  and  Comto,  whoso  philoso- 
phy, based  upon  insufficieut  scientific  knowledge,  crumbles  to 
pieces  when  touched.    The  Greek  philosopher  got  much  of  his 
honey  from  abroad ;  but  the  comb  ho  built  for  it  was  geometric, 
(universal. 
It  was  for  the  purpose  of  understanding  such  scientific  writers 
as  Aristotle,  Kuclid,  Archimedes,  that  the  "  schools"  were  founded 
and  supjnirte<l.     Then  wo  have  Plato,  who  seems  to  me  to  be  for- 
ever hanging  on  to  the  hf^m  of  the  garment  of  the  Great  Master. 
Much  of  this  of  course  came  through  the  Latin  language.    But 
shortly  the  means  became  the  end.    The  language  was  found  to 
contain  a  literature.    Then  a  curious  but  not  unnatural  event 
|h  happened.    The  means  of  acquiring  knowloflgein  a  foreign  lan- 
H  guuge  degenerated — I  will  use  no  other  word — into  the  study  of 
that  language,  redeemed  by  the  simultaneous  acquirement  of  its 
marvelous  literary  treasures.     Hence  aro^e  the  dreadful  school  of 
dogmatic  grammarianH  and  pscudo philologists.     Tlieir  day  is  pass- 
because  grammar  and  philology  are  becoming  sciences  as 
ct  at  least  as  geology  or  biology. 

[t  is,  I  think.  ho[)efully  Ui  be  expected  that  we  shall  soon  lose 
Ight  of  those  dreadful  creatures  who  used  to  wobble  their  heads 
^over  what  they  in  their  ignorance  conceived  to  be  a  false  quan- 
^■tity,  ofben  mistaking  accent  for  quantity,  partly  through  want  of 
"scientific  training,  partly  tlirongli  ignorance  of  the  knowledge  ac- 
quired by  other  nations.    Such  creatures  were,  perhaps,  the  natu- 
ral outgrowth  of  the  state  of  transition  between  Aiistotle  and 
Darwin,  between  Archimedes  and  Joule. 

The  really  frightful  outcome  of  all  this  was  that,  for  a  time, 

jBlnformation  took  the  place  of  knowledge;  and  the  culture  of  the 

university  was  little  beyond  that  of  the  cabmaUt  the  postman,  or 

kftt  l>e8t  that  uf  the  librarian. 
PerhapH  the  very  greatest  revelations  made  to  man  in  the  his- 
luriccU  past  took  place  in  the  last  quarter  of  the  last  century  and 
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in  the  first  half  of  the  present.  It  was  thou  that  chemistry  I 
U8  to  understand  the  composition  of  matter.  It  was  then  that 
physics  developed  the  co-ordination  of  the  known  forces  and 
showed  the  existence  of  a  new  one.  It  has  been  during  this  time 
that  biology  has  been  changed  from  the  chaos  of  natural  history 
into  a  hopeful  cosmic  science. 

In  the  matter  of  chemistry,  the  record  of  what  we  owe  to  these 
universities  is  shamefully  short.  While  the  intellectual  world 
was  ringing  with  the  disroveries  of  Priestley,  Black,  and  Lavoi- 
sier, the  universities  were  concerned  with  the  insignificant  squab- 
bles of  philologists.  While  Fanwlay  and  Dumas,  Liebig  and 
Darwin  were  at  work,  what  was,  say,  Oxford  doing  ?  Future 
generations  will  scarcely  credit  it.  The  leading  lights  in  that 
university  had  nothing  better  to  do  apparently  than  to  issue  and 
discuss  tracts  on  the  difference  between  "tweodle-dum  and  twee- 
dle-de«."  ■ 

And  even  now,  in  epite  of  many  vigorous  efiForts  and  encour- 
aging successes,  in  spite  of  the  notable  men  who  have  filled  an<l 
are  filling  the  posts  of  teachers,  the  universities  under  considera- 
tion can  not  be  considered  as  centers  of  science.  The  very  beet 
men  connected  with  the  universities  are  the  first  to  admit  this. 
For  such  centers  those  who  wish  to  become  masters  of  the  craft 
have  had  to  look  abroad,  or  to  the  metropolis,  or  to  our  provinces. 

In  regard  to  the  teaching  of  science  in  the  most  widely  known 
of  our  English  public  schools,  we  must  regard  it  as  being  for  the 
most  part  abortive.  This  has,  without  doubt,  been  brought  about 
chiefly  by  the  narrowness  of  culture  of  the  head  masters  and  their 
subordinates. 

In  such  a  school  the  unhappy  science  teacher  is  the  worat 
If  he  be  also  a  teacher  of  classics,  who  undertakes  to  teach 
ence  by  reason  of   some  smattering  of  it  which  he  may  ha 
picked  up  in  a  desultory  manner,  his  task  is  distasteful  to  hi 
and  we  may  be  sure  he  is  not  slow  to  contaminate  his  scholars 
with  such  distaste.     He  detests  his  duties  partly  because  his 
ignorance  is  a  disagreeable  revelation  to  himself,  but  mainly 
because  he  feels  that  quick-witted  lads  soon  discover  his  inooni' 
petence. 

If,  on  the  other  hand,  a  highly  qualified  scientific  man  is  em- 
ployed, ho  finds  himscdf  out  of  sympathy,  almost  out  of  touch, 
with  the  rest  of  the  school.  The  absolute  necessities  for  teaching' 
his  science  are  denied  to  him  or  grudgingly  dribbled  out.  Hisj 
colleagues  regard  him  without  any  feeling  of  comradeship,  sod* 
60  again  the  boys  get  to  look  on  him  as  a  sort  of  pariah,  and  oQ 
his  occupation  with  contempt. 

Observe  the  vicious  circle.  With  ignorances  and  prejudioflfi 
such  as  those  I  have  mentioned  the  scholars  from  such  schools  go 
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^p  to  tte  universities,  and  give  to  tliem  in  the  main  their  own 

icaltured  tone.    As  it  is  from  the  universities  that  public  school- 

^■aters  are  for  the  most  part  drawn,  the  bar  to  improvement 

1  strong  indeed.   One  obvious  way  to  break  this  vicious  circle 

B,  it  is  true,  at  hand.     I  can  not  consider  it  conveniently  here, 

liud  I  am  loath  to  touch  upon  it.    But  this  much  must  bo  said :  it 

can  not  bo  fur  the  welfare  of  any  religious  body  that  its  highest 

ofBces  should  be  filled  as  often  as  tliey  are  from  a  class — the  class 

head  masters — which  persistently  and  almost  professionally 

Bts  its  face  against  natural  knowledge.    For  it  is  thus  a  premium 

I  placed  on  one-sided  and  therefore  imperfect  culture  at  the  very 

' I  -head  of  education.    Still  more  rarely  can  it  be  for  the 

i,i;e  of  a  public  school  to  be  uudor  the  guidance  of  a  mem- 

of  a  class  which  hos^  speaking  generally,  consistently  shown 

Hh  fear  and  dislike  of  Nature  and  her  interpreters.    Whatever 

>p©  there  may  be  in  the  future  for  relief  in  this  mattor,  it  is 

probable  that  such  relief  will  rather  be  effected  from  the  outside 

from  the  inside. 

to  this  influence  from  the  outside^  where  shall  we  look  for 

;  ?    Clearly  iu  the  aspirations,  ambitions,  and  discontents  of  the 

»(t6r  classes.    The  better  classes  are  the  more  intelligent  classes, 

these  are,  without  any  doubt  whatever,  formed   from   the 

cs  of  the  artisan  or  handicraftsman — whether  of  our  cities  or 

'  fields — and  especially  from  the  ranks  of  those  who  have  been 

i  or  handicraftsmen,  but  whose  ability  has  advanced  them, 

say,  from  tlie  laborer  to  the  farmer,  from  the  carj^nttT  to  the 

guilder,  from  the  nail-maker  to  the  engineer,  from  the  apprentice 

^n  a  barge  to  the  captain  of  a  "liner."    It  is  here  or  hereabouts 

lat  the  very  marrow  of  onr  nation  lies.    The  aspirations  of  these 

glasses  are  opposed  directly  and  indirectly  by  the  more  ignorant 

lasses  both  above  and  below  them.    The  dangerous  classes  are 

10  idle  classes  of  all  ranks.    He  would  do  a  far  greater  service 

the  commonwealth  who  should  give  useful  employment  to  the 

ile  rich  than  he  who  should  sweep  away  a  thousand  slums. 

It  is  disastrous  folly  to  fi^ht  against  the  inevitable.    Science 

rill  take,  and  is  taking,  its  proper  place  in  our  system  of  educa- 

ion.    Men  may  bury  themselves  in  the  darkest  crypts  of  igno- 

;  thoy  may  raise  the  densest  smoke  of  prejudice  or  spread 

diligently  their  little  umbrellas  of  effeminacy,  and  fancy 

loy  have  shut  out  the  sun  froni  the  whole  earth.    The  contest, 

■  c^^ntest  it  can  be  called,  which  is  waged  against  science,  consists 

^f  hysterical  vituperation  on  the  one  hand,  and  mainly  pity  on 

he  other.    Such  a  cont-cst  is  only  of  passing  interest,  for  the  issue 

tdmits  of  no  doubt.    On  the  side  of  our  opi>onents  there  are,  it  iS| 

le,  tho  prejudices  and  ignorances  of  the  half-cultured;  but  on  I 

liio  oth«r  there  is  the  whole  universe.    They  who  oppose  the  in- 
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lactioD  of  scieoee  into  eren  tilaiiw  I1U17  acnoou  uo  so  u 
proper  peril  aad  Utak  of  Uie  coonpoawMliTi 

Harin^  diacuaMd  briefljr  Uie  pontioat  whi^  scienoe  hac  hdcL 
U  faoldiog,  u>d  iboiild  hold  in  geoecml  cdacstinn.  I  ckall  bdv 
oosaider  vhAt  I  eoBoeiTe  to  be  tlu*  proper  wst  of  iolrodocixif  Uie 
child  to  A  knowledge (]f  the  nut&rial  world.  In  alhtlebook  wbi 
I  puhli«hed  aome  y«ers  ago,  called  The  Pint  Book  of  JCdavI 
edi^,  I  drew  tip  a  wytematic  eoaise  of  object  IcsaockS  of  the  kicti 
which  I  abonld  like  to  see  generally  adopted,  becatuw  X  think  thnl, 
however  dpfective  it  may  be  in  many  teepect^,  it  is  perhaps  the 
first  attempt  to  direct  this  kind  of  education ;  and  I  instfit  that,  oa 
this  account^  it  or  ite  method  will  have  to  be  eotwidered  by  tsdoca- 
tionaliflts.  For,  after  all,  it  most  he  conceded  that  matter,  and  the 
properties  of  matter,  play  a  not  unimportant  pari  in  the  anivene 
in  which  we  happen — at  the  present  moment  at  least — i 
ing.  And  so  my  task  will  consiat  mainly  in  consideritig 
poee  and  nse  of  such  a  book. 

In  the  6rst  place,  it  should  nut  be  a  book  of      ' 
not  be  written  and  used  on  the  phnciplu  of  a  >. 
tionary,  or  even  of  a  manual  of  household  recipes,  which  we 
suit  to-day  to  find  out  how  to  make  c^g  sau<w;  and  to-morrow,'' 
how  to  remoTe  ink  stains  from  the  fingnrs. 

It  most  be  progreaure  in  order  to  be  educAtiimal ;  it  must  deal 
with  familiar  stuffs  and  things  in  such  a  fashion,  aud  after 
an  onier,  that  the  understanding  of  one  may  help  in  the 
standiug  of  those  afterward  to  be  cousidored. 

On  the  table  before  you  is  a  series  of  familiar  "stuffs 
things."*    The  total  cost,  including  the  packing  box  and  bottk^ 
may  bo  thn«e  or  four  [Hjunris.    This  coJlwtion  was  niarle  to 
trate  thu  book  of  which  I  have  Apiikeu,  and  it  contains,  I  be] 
all  the  stnffa  and  things  required  in  the  building  of  a  house  and 
us*kI  by  itH  inflwolh-r. 

Xuw  lot  us  build  tho  house.  The  first  stuff  is  concrete.  Tli 
\9.  made  of  lime  and  pebbles  or  gravel.  To  make  lime,  again,  lim 
stone  or  cUnlk  is  roquirfwl.     And  to  i](iioken  or  '  ■  .        -     | 

necebflary.     1  find  it  Iherofore  oouveninnt  to  n    -  1 

tion  of  coal,  and  to  dofer  the  decscrtpiion  of  tho  formation  of 
and  the  growth  of  plants,  and  also  of  the  process  of  combostii 
to  a  liitv-r  chaptor. 

After  coul,  tho  description  of  tho  formation  of  coke,  aaihft 
cinders,  and  breeze  follows  ot  once ;  but  the  complete  deecri|Hioi 
of  tho  manufaclurii  of  coke  ia  deferred  until  that  of  gas  is 
sidi'ipd. 

The  pupil  is  now  prepared  to  underetand  the  action  of  T*- 
imviitono— the  quenching  or  sluoking  of  quicklime,  uud  lb* 

Mcrete  and  mortar.    A  description  of  the  natural  ioruu»' 
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of  clay  is  followed  by  an  account  of  tho  manufacture  of^ 
|cks,  tiles,  drain  i)ipos,  chimney  pot«,  otc.    Slate  finds  its  proper 
iloce  hereabouts. 

Such  Btuffs  as  marble,  granite,  sandstone,  and  plaster  (stucco) 
nay  bo  now  described. 

ft  The  chief  met-iils  used  in  house  construction  or  in  house  furui- 
Rre  are  iron,  lead,  zinc,  copper,  tin,  and  mercury,  and  their  de- 
-ivatives,  such  as  brass,  ziuc  i>late,  tin  plate,  and  so  on.  And, 
>crhap!i,  the  only  stuffs  still  demanding  consideration  are  glass^i 
;lue,  whitewash,  litharge,  and  putty. 

Now,  all  these  stuffs  should  not  only  be  seen,  they  should  be 
iniidlixl  by  tho  pupils,  and  such  processes  as  the  slacking  of  lime, 
ho  Stilting  of  mortar  and  of  plaster,  the  baking  of  clay,  and  the 
reduction  of  some  of  the  metals  from  their  ores,  should  be  shown, 
I  can  easily  be  done  by  means  of  the  materials  and  a  few  pieces  j 
^appnratns  hoforo  you. 

It  is  thus  seen  that  I  adopt  the  plan,  which  I  think  is  the 
idest  one,  of  not  attempting  to  generalize  or  philosophize 
jntil  tho  child  has  got  something  to  gonerulizo  from.  But  such 
generalization  must  not  be  delayed  too  long ;  for  it  is  of  incalcu- 
[able  help  to  the  pupil  in  his  further  studios. 

Accordingly,  I  would  here  or  hereabouts  inti*oduce  him  to  that 
truly  awful  revelation  that  there  are  on  the  earth,  as  far  as  we 
;au  search ;  in  the  earth,  as  far  as  we  can  dig ;  ay,  and  throughout 
the  universe  as  far  as  we  can  see,  but  a  limited  namber  of  primej 
UufEs — the  elements.  To  my  mind  two  men  aro  in  no  sense  on  the 
same  intellectual  level  whereof  the  une  can  and  the  otlier  can  not 
tell  yon  of  what  elements  familiar  things  consist.  The  latter  may 
be  intelligent,  possibly  he  is  well-meaning;  intellectually  he  is  a 
Bavagc.  Such  savages  abound  in  all  strata  of  our  commonwealth. 
Buch  savages  aro  dangerous.  We  must  not  kill  them ;  we  aro  not 
even  permitted  to  teach  them.  Let  us  at  least  catch,  and  civilize 
their  childn-n,  both  fur  their  own  sakos  and  ours. 

The  conception  of  the  elemenU  leads  at  once  to  air  and  that 

te  of  chemical  uniting  called  burning.  Much  time  spent  in 
ful  stndy  of  fire,  flame,  and  water  would  be  well  spent  iudeedi^ 
tVactically,  and  returning  to  our  scheme,  I  find  it  far  best  for 
■ducatioual  purposes  to  secure  such  generalization  at  about  this 
^nt.  The  pupil  can  now  understand  something  about  wood,  the 
last  of  the  stuffs  considered  in  tho  building  of  a  house. 

Such  knowledge  brings  us  at  once  to  the  heating  and  lighting 
t>f  tho  house,  and  so  to  tho  manufacture  of  charcoal,  the  forma- 
tion of  peat,  and  the  malcing  of  coal  gas.  The  methods  of  obtain- 
^g  a  light  lead  to  the  interesting  and  instructive  subject  of 
Ktches,  and  the  stuffs  of  which  they  are  made. 
B  Oar  next  chapter  might  properly  include  the  finishing  and 
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f  tirniahing  of  the  houso.  By  Enishing  I  mean  saoli  procesBM  i 
{hiper'tngj  painting,  glazing,  and  varniahing.  Furnishing  woti 
embrace  the  origin  and  manufacture  of  cotton  thread,  ttai,  lino 
hemp,  canvas,  cane,  wool,  carpets,  oilcloth,  cocoanut  tiber,  mil 
rors,  Gorman  silver,  silver;  the  processes  of  lacquering,  pUtii 
and  tlio  manufacture  of  pottery,  porcelain,  and  earthenware. 

The  next  division  would  concern  the  person,  and  would  in- 
clude chapters  on  clothing,  food,  washing,  writing,  and  reading. 

In  cloth  ing  would  have  to  be  described  the  textile  fabrics,  akins, 
tanning,  with  such  adjuncts  as  pins,  needles,  combs,  and  brusbeib 

Concerning  food  1  should  be  inclined  to  confine  the  instru^ 
tion  to  such  things  as  the  five  B's  of  food— bread,  buttetj 
beer,  and  bacon — and  such  as  milk,  cheese,  eggs. 

The  (Uwcriptiou  of  the  manufacture  of  bread  should  be  in  i 
manner  an  intuUectual  epic  poem.    The  growing  of  the  wheat,  i^ 
thrashing,  winnowing,  grinding,  bolting;  the  nature  and  effwt 
yeast;  the  effect  of  baking;  the  relationship  between  the  coj 
stituents  of  the  wheat  and  the  body.    All  this,  I  say^  constituC 
an  epic  of  infinitely  greater  beauty,  strength,  and   signific 
than  can  be  fumishetl  by  the  sulks  of  Achilles,  the  wanderings  i 
the  pious  JEneas  (1  wish  he  had  been  drownetl),  the  tortures 
the  Inferno,  the  ravings  of  Orlando,  the  childish  imngery 
Milton,  or  the  dreary  paraj)hrase  of  Klopstock. 

The  epic  of  bread  is,  and  must  be,  as  far  above  the  opic  of  U 
poet  as  is  the  mere  external  beauty  of  a  living  flower  above  thi 
of  the  most  elaborate  and  gorgeous  design  on  ■ '     ' 
ing  card.    And  I  suppose  the  study  of  the  t' 
of  the  flower  is  more  elevating  than  the  most  subtle  gmme 
whist  which  was  ever  played. 

In  the  matter  of   food,  again,  we  have  to  guard  carefully 
against  the  dogmatism  of  the  smatterera  who  talk  so  glibly  of 
flesh-formers,  fat-formers,  bone-formers,  and  so  on,  as  though  you 
had  only  to  eat  fat  in  onier  to  become  fat ;  bone,  Ui  Wcome  bony; 
flesh,  to  become  muscular.    There  are  people  whom  one  may. 
without  offense,  call  the  "prigs"  of  this  particular  br-^"- '"  '-■^ 
science,  who  fancy  that  Liebig's  extract  of  meat,  for  in. 
couceutrated  meat,  and  that  a  few  grains  of  it  are  of  : 
nutritive  value  as  an  ounce  of  meat.    This,  I  need  *■  '■- 
was  not  the  view  of  the  illustrious  author  of  the 
justly  lookud  upon  it  as  a  condiment  or  sf 

those  who,  by  quoting  chemical  formula*,  wu __    ^ , 

OS  that  there  ia  as  much  nourishment  in  an  egg  as  in  a  cbofv 
neod  Bcarcely  w»y  I  do  not  1.  ''  >  .  for  Id' 

do.     Siich  pHjjile  compare  tti<  i   grain  ^ 

haman  body,  and  t>eU  us  to  oat  pumpernickoU  or  ryo 
brown  bread,  or  wholomcal  brftnd,  ur  whito  broad,  aucor 
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ilielr  BohooU.    In  order  to  he  consistent  they  should  recommend 
c&nnibulism,  and  preach  that — 


"The  proper  DoarishmeDt  of  man  w  mao.^ 


H     The  people  of  whom  I  am  speaking  usually  write  to  the 

^papers.    One  shows  how  the  condition  of  the  workin^man  may 

be  niaile  one  of  affluence  and  fToinfnrt  by  living  chiefly  on  dande- 

Hlions,  nettles,  and  sorrel  (with  perhaps  a  pinch  of  pepper).    An- 

"other  shows  how  the  weight  of  a  pound  of  steak  may  bo  doubled 

by  cutting  it  up  fine  and  stewing  it  with  sixteen  ounces  of  water. 

KA  third  demonstrates  how  essential  to  the  human  frame  is  a  cer- 

Htain  amount  of  lime,  and  deplores  the  wastefulness  of  throwing 

f  away  the  shells  of  oysters,  lobsters,  and  eggs.    Yet  another,  of  a 

more  synthetic  turn  of  mind,  is  familiar  with  heat* producers  and 

flesh-formers,  with  carbon,  nitrogen,  and  phosphorus  compounds. 

His  knowledge  of  chemistry  enables  him  to  recommend  a  cheap 

dish  consisting  of  charcoal,  saltpeter,  tallow,  and  glue,  flavored 

I  with  singed  feathers  and  stirred  up  with  a  few  matches, 
I  need  pot  apologize  for  speaking  at  some  length  on  this  sub- 
ject. Foml  is  as  important  to  the  human  being  as  fuel  is  to  the 
fiteam  engine.  It  was  once  made  a  subject  of  reproach  or  banter 
against  our  natiun  that  we  had  a  hundred  religions  and  only  one 
sauce,  while  the  nation  of  onr  critic  had  only  one  religion  and  a 
hundred  sauces.  I  suppose  if  this  epigram  wore  fairly  analyzed 
it  might  be  found  to  be  based  upon  the  fact  that  our  meats  had  a 
hundred  different  flavors,  and  our  hundred  religions  only  one; 
while  the  one  religion  of  our  critic's  countrymen  had  a  hundred 
different  flavors  and  their  hundred  meats  a  single  one.  For  I 
Hneed  not  remind  you  that  when  and  where  the  cooking  has 
■become  most  elaborate  the  feeding  is  at  its  worst;  for,  instead  of 


depending  upon  the  exquisite  flavors  of  the  simply  cooked  con-    ^M 


stituents  of  a  meal,  a  sort  of  "Ur-wurst,"  or  universal  sausage, 
containing  a  thousand  flavors,  and  therefore  none,  is  the  result. ' 
As  good  wine  needs  no  bush,  so  good  food  needs  little  cookery 
and  less  sauce. 

In  the  next  place  should  be  considered  materials  used  in  clean- 
ing, such  as  soap,  soda,  hearthstone,  sponge,  vitriol,  emery.  And 
finally  the  materials  used  in  writing  and  in  books — the  manufac- 
ture of  paper  and  of  pens,  of  inks,  of  pencils,  of  type,  and  the  rest. 

I  can  not  but  think  that  some  such  system  as  I  have  laid 
before  you  will  be — will  have  to  be — introduced  into  elementary 
edarjitioa,  into  the  education  of  our  school  boards.    Not  only 

\i  the  lads  on  leaving  school  may  bo  more  useful  citizens,  but 
they  may  havo  that  knowledge  which  alone  gives  happiness, 
and  which  never  turns  to  bitterness,  or  proves  to  be  vain,  the 
knowledge  of  the  ways  aud  the  beauties  of  almighty  Nature, 
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THK  further  we  travel  from  tbe  on'gin  of  oar  species  th« 
concern  does  male  humanity  show  to  enhance  what  xharo  o^ 
beauty  it  may  lay  claim  to,  or  to  screen  the  uglirices  it  iit  gt;Dot 
ally  heir  to,  by  grace  of  garments.  Among  civilized  and  well^ 
do  men,  gala  costame  has  no  keynote  now  bnt  rcspectAbiUty- 
at  weddings  as  at  funerals,  at  garden  parties  as  in  Parltame 
costume  is  attunod  to  harmonize  with  the  hurtful  cylinder 
sable  which  the  aupineness  of  our  great-grandfathers  allowed  \ 
hatters  to  impose  on  them  as  a  headdress^  and  a  hundred  ho 
less  years  have  but  served  to  bind  more  tightly  on  our  aching 
brows.  If  the  chimney-pot  hat  were  comfortable  wear 
sunproof  or  rainproof,  or  easily  carried  when  not  in 
allugiance  to  it  might  be  monotonou,s,  but  at  least  it  would  be 
intelligible.  But,  in  plain  sooth,  it  is  intolerable  in  sun^'  ■ —  li 
ia  so  sensitive  of  rain-drops  that  an  umbrella  must  be  ca: 
its  special  shelter ;  and  when  we  travel,  it  is  as  difficult  to  dia 
of  as  a  murdered  corpse.  It  can  not  be  concealed ;  the 
thing  will  fit  in  with  no  other  portion  of  our  raiment,  and  must 
bo  provided  with  a  special  case  of  grotesque  and  impracticable 
shape.  In  wear  or  out  of  wear,  we  can  not  forget  its  existence 
nor  neglect  to  make  provision  for  its  prot«)ction.  Cephalalgic 
humanity  has  tried  every  means  to  be  quit  of  it,  but  in  vain. 
The  creature  has  not  even  a  serious  name,  for  no  one,  except  tin 
fiend  who  frames  it,  knows  it  as  a  silk  hat ;  schoolboys,  with 
contempt  born  of  familiarity,  call  it  a  "buster"  or  a  "topper* 
soldiers,  scornfully,  a  "  st<»vopipe  '* ;  civilians,  r«altstic^y, 
"chimney-pot."  In  vain  has  bountiful  Nature  provided,  stra^ 
and  human  tngonnity  fashioned  felt:  two  more  perfect  sail 
stances  for  hend-covering  could  not  have  been  devised ;  bot. ; 
versely,  littering  our  horses  with  the  one,  and  roofing  our  bams 
with  the  other,  we  thrust  our  thinking  orgiuis  into  unyielding 
towers  of  pasteboard.  In  a  simpler  age  we  should  have  made  %_ 
god  of  It— prayed  to  It,  sung  to  It,  bowed  to  It,  propitiatod 
but,  having  adopted  monotheism,  we  are  outwanlly  cuosist 
and  are  content  to  insist  on  taking  it  to  church  with  ns. 
first  iuhabitant  of  Mara  who  visits  the  earth,  and 
volume  of  travels  on  his  return,  will  probably  deet:..-  ...jTr, 
woetom  Europe,  the  possession  of  a  chinmoy-pot  hat  is  held 
be  essential  to  salvation. 

And  now  let  us  dismiss  the  Hat  from  oonsideTattoci 
that  it  could  be  as  easily  dismiraod  from  wear!)  with  ft 
speculation  as  to  the  lenacity  with  which,  in  iU  preannt 
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it  has  fixed  itself  in  our  scheme  of  costume.    This  probably  has 
J    its  origin  in  the  jealousy  felt  by  those  under  middle  height  toward 
^k>ther8  of  more  commanding  stature.    The  desire  to  level  humanity 
"down  to  one  standard  has  undoubtedly  given  rise  to  many  of  our 
fashions.     A  small  man  may  look  no  bigger  with  a  tall  hat  on, 
but  he  feels  so.    A  hat  which  adds  four  inches  to  the  height  of 
each  of  two  men — one,  A,  being  6  to  feet  high,  the  other,  B,  being 
BIX  feet  high — reduces  the  advantage  possessed  by  B.     For  al- 
[longh  he  will  still  be  twelve  inches  taller  than  A,  A  will  no 
pODger  be  shorter  than  B  by  one  fifth  of  his  (A's)  own  height,  for 
inchog  18  to  76  as  16  to  19,  whereas  CO  inches  is  to  7:3  only  as  Ifi 
18.     £939  is  much  nearer  £1,000  than  £9  is  to  £10,  though  be- 
tween each  pair  there  is  the  same  diffiTence  of  20s.    So  it  looks 
as  if  in  this  matter  of  hats  the  small  men  are  the  chief  culprits. 

The  same  jealousy  of  superior  physical  advantage  has  brought 

about  many  of  our  ugliest  fashions.    Sculptors  and  painters  sigh 

rith  vain  Wilischmer  for  the  small-clothes  of  eighteenth-century 

FMacaronls  and  the  trunk-hose  of  the  Elizabethans,  but  so  long  as 

■some  men  continue  to  be  Ixjrn  with  spindle  or  crooked  shanks 

and  doubtful  ankles,  so  long  will  well-turned  limbs  be  doomed  to 

the  obscurity  of  trousers.    The  oxcnso  that  trousers  are  more  con- 

▼enient  and  comfortable  than  breeches  and  hose  is  groundless 

■and  insincere. 

^  In  like  degree,  as  graceful  shapes  have  ceased  to  be  sought  for 
in  designing  men's  garments,  beauty  of  color  has  also  been  re- 
cocted, and  a  preference  shown  for  black,  white,  or  neutral  tints. 
[n  no  article  of  clothing  is  this  more  rigidly  prescribed  than  in 
leg  covering ;  and  this  is  the  more  remarkable  because  the  word 
'brc^chew"  is  supposed  to  bo  derived  through  the  Roman  form 
^racctB,  from  the  Celtic  breac,  which  means  variegated,  of  many 
colore.  This  marked  preference  for  somber  hues  arises,  in  part, 
'from  tlio  same  desire  to  neutralize  the  effect  of  physical  superior- 
^ity  which  has  spoiled  the  shape  of  modern  clothes, 
^p  It  is  part  of  the  same  plan  which,  as  is  well  known  to  ethnog- 
^Traphera,  takes  the  form  of  tooth-breaking  among  primitive  people 
in  diffiTcnt  parts  of  the  world.  Just  as  an  influential  Batoka  of 
East  Africa,  or  a  Penong  of  Burmah,  whose  teetli  happened  to  be 
iefective,  feels  happier  when  he  has  persuaded  other  young  men 
>f  his  tribe  to  deface  their  faultlo.ssi  ivory ;  so  a  Eurojwan  graudee, 
of  bilious  or  dyspeptic  habit,  would  look  with  prejudice  on  one 
.whose  clear  complexion  and  ruddy  cheeks  gained  brilliancy  by 
ontrast  with  pale-blue  satin  or  carnation  silk  ;  ho  might  at  least 
iVG  the  sense  to  eschew  such  combinations  in  his  own  attire, 
fcnd,  hy  showing  preference  for  somber  tints,  tend,  in  virtue  of  his 
[)8ition  and  influence,  to  set  the  fashion  Howiog  that  way. 
It  is  difficult  to  decide  whether  the  gradual  suppression 
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jnaf^Uiccnco  in  malo  attiro  aud  th«  deTolopment  of  feml 
iinery  anionf?  ctvilizc^l  races,  is  more  iuteresttng  to  the  aooloj 
the  anthropologist,  or  the  moral  philosopher. 

To  the  first  of  these  it  is  a  perplexing  departure  fr^^ 
schemo  of  Nnture,  where  it  is  a  rule  that  anv  marked  li 
between  the  aexea  confers  greater  splendor  npon  the  maJu, 
peacock  and  peahen,  the  lion  and  lioness,  the  stag  and  the 
are  common  oxamplos  of  a  principle  which,  among  the 

mals,  finds  its  only  exception  among  certain  falcons. 

As  for  our  moral  philosopher,  his  opinion  does  not  count  for 
much  in  matters  of  dress,  or  its  substitute — tattooing.  Ho  proba- 
bly wours  a  shocVing  bad  hat,  with  marks  of  ancient  nunndropa, 
which,  like  those  on  the  Corncockle  flags  in  the  New  Red  8and^ 
stone,  having  once  been  allowed  to  dry,  are  practically  indelibl 
His  umbrella  is  robust  enough  to  shelter  three  abreast,  but,  hoi 
•ftt  man,  ho  had  left  it  in  the  stand  at  the  Brlti&h  Museum,  or  l 
mind  was  too  busy  with  a  complicated  train  of  thought  to  allow 
him  to  put  it  up  at  the  right  momoiit  His  th(H^ry  of  fomioine 
dress  finds  no  favor  with  the  wife  of  his  bosom  or  his  daughters; 
they  bewilder  him  by  the  mutability  of  their  faahions,  for  no 

nor  has  hu  found  a  parallel  in  dross-improvers  to  the  worehi, 

Venus  Callipyge,  than  lo!  they  have  melted  away,  aud  an 
accountable  protuberance  appears  somewhere  else.    He  prefMk] 
unanswerable  arguments  against  the  cruelty  of  Adorning 
with  feathers  and  the  bodies  of  little  birds,  but,  before  he  can 
duco  them,  ribbons  and  flowers  are  all  the  mode. 

Perhaps  women  devote  themselves  to  the  details  of  milliiiei 
all  the  more  becaxise  we  men  have  allotted  to  them  more  than  & 
fair  share  of  the  dull  things  of  this  life.    We  have  left  theia  com- 
paratively little  on  which  they  can  occupy  themsclvea  agreeabl; 
They  have  books,  of  course,  but  books  only  serve  as  a  whet 
active  employment.     The  daily  round  of  househor!    '   ■' 
weekly  discharge  of  bills,  the  tedious  routine  of  tn 
visitation  of  the  sick— everything,  in  short,  that  bores  a  man 
cast  upon  his  wife;  no  wonder  if  her  tboughta  attach  th-^"     '- 
to  matters  of  toilet,  which  wo  despise  as  being  beneath 
nity.    And  thereby  we,  who  are  the  oppressors,  derive  unini 
advantage,  for  we  are  free  to  feast  our  eyes  on  the  pretty 
in  which  the  fair  sex  go  pranked. 

Not  that  our  enjoyment  is  without  alloy.     F- 
is  subject  to  the  most  sudden  and  cxcraciuting     .. 
sooner  have  we  learned  to  delight  in  n  simple,  becon 
t'  'y  the  Evil  One,  whose  dwoUing-pIacf 

:e  mock  deformity,  and  every  woman  of  sj 
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to  adopt  it    There  is  nothing  in  the  human  frame  moro  pi 
to  th«  eye  than  the  sweet  lines  of  a  woman's  shoulder;  yot  I 
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TtciRftly  the  iiart  which,  during  the  last  year  or  two,  the  malice 
of  modistes  lias  ooucoalod  with  every  ingenuity  of  structure. 
[Vertical  humps  hare  been  placed  there,  contrived  so  as  to  make 
the  chest  look  as  narrow,  the  shoulders  as  high^  and  the  ueck  as 
short  as  possible. 

The  serious  part  of  this  is,  that  the  immense  cost  of  women's 
dress  leaves  nothing  of  value  behind  it.     Sables  are  positively 


'  The  most  thoughtful  selection  and  design  of  other  materials  is 
^— sure  to  be  soon  stultified  by  the  imperious  caprice  of  Monsieur 
BWorth,  By  no  means  can  the  sorrowful  folly  of  this  thralldom  bo 
"brought  home  to  one  more  forcibly  than  by  a  visit  to  the  cases  in 

ttho  British  Museum,  containing  the  little  funebral  figures  from 
the  tombs  of  Tanagra.  The  exquisite  grace  of  raiment,  the  deli- 
cate hair-dressing,  varied  to  suit  e^ch  different  cast  of  features,  the 
care  with  whi<^h  beauty  of  form  is  accentuated  instead  of  being 
wrapiKxi  up  or  distorted— all  convince  one  of  the  cruelty  of  the 
modern  system  which  robs  our  eyes  of  legitimate  delight.  How 
t  would  it  l>e  with  us  were  it  the  custom  to  lay  in  the  tombs  of  our 
de|)art«l  ones  little  statuettes,  representing  them  in  their  best 
clothes  ?  Should  we  not  shrink  from  the  criticism  of  posterity  ? 
It  must  be  confessed  that  women  would  stand  this  ordeal  better 
than  nien :  still,  a  modern  ball-dress,  with  corsage  cutting  hori- 
zontally across  the  bust,  is  a  terrible  violation  of  the  natural 
lines  of  the  figure,  especially  when,  by  means  of  long  stays,  the 
cincture  is  thnist  awny  down  where  no  sculptor  would  dream  of 
placing  it.  In  the  name  of  common  honesty,  whence  comos  the 
mock  delicacy  of  forbidding  the  form  of  a  woman's  legs  to  be 
seen  ?  Are  they  more  suggestive  of  unlawful  thoughts  than 
arms  and  shoulders  ?  Shall  Diana  be  accounted  less  than  chaste 
because  her  statue  in  the  Vatican  shows  her  with  tunio  girt 
well  above  her  bare  knees  ?    The  Spartan  virgins  were  not  the 

»le8a  reverently  n-gai-ded  bi)causo  the  graceful  r/u/oH,  being  open 
on  cue  side  to  allow  freedom  of  movement,  flew  oi>en  as  they 
walked,  and  got  them  the  name  of  ^vof«;ptSrt.  It  is  utterly  tin- 
just  that,  because  some  women  have  indifferent  legs,  all  should 
be  compelled  to  wear  long  skirts  on  all  occasions.  If  it  is  desired 
to  see  which  is  most  becoming,  compare  an  Ayrshire  dairymaid  in 
work-a-4lay  attire  of  short  pleated  petticoat  and  the  linen  jacket 
called  a  bedgown,  snooded  hair,  woolen  hose,  and  serviceable  shoes, 

I  with  the  same  girl  figgod  out  on  Sunday  with  a  flyaway  bonnet  on 
her  head,  a  travesty  of  Paris  fashions  on  her  back,  trailing  skirta, 
ELod  high-heeled  Balmorals.  Of  the  two,  the  first  is  not  only  the 
raoT^  pleasing,  but  infinitely  the  moro  modest  in  appearance. 
Marie  Bashkirtseff,  in  composing  the  most  self-conscious  jour- 
nal ever  penned,  was  in  the  habit  of  subjecting  her  own  actlutA 
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to  fnuilc  aiial7a&    She  came  t 
of  physical  modeetT'  was  one 

«f  ODe's  oim  imperfection ;  that  if  one  ooti'. 
i«C parfect  proportion  aad  beaatyr  there  wou.-. 
a^y  iitini  or  impolse  to  conoeal  the  body  and  Hml 
lil  ^  as  wit  that  misgiviiiga  on  this  point  are  j  - 
Wtk  iiin£  that  it  is  fixed  by  an  utieriy  arbitiar>  .  ^^  ^  .^^.  ^-  , 
it  Mil  of  the  body  may  be  displayed  and  what  may  be  coaeeaJu), 
il  WMJ  be  permitted  to  enter  a  protest  against  the  tyrumy  vhich 
Mrbads  one  yonng  lady  to  show  her  anklea  becaose  another  onfi 
tels  it  expedient  to  conceal  hers. 

longs  for  r<*dumption  from  the  barbarities  of  femoiina 
One  sighs  to  exchange  the  long,  wasp-like  waista  a&d 
tight-lacing  for  the  simple,  easy  gowns  of  our  grandmothen,  to 
npUce  the  girdle  where  the  Qrecian  zone  was  bonnd,  just  clear 
ttie  ribs.  Bat  one  has  an  nneasy  foreboding  that  the  sira-^ 
rity  of  classical  toilets  might  be  interfered  with  by  the  di 
devices  of  milliners.  At  the  close  of  last  century,  befor 
•audi  waists  came,  in  the  inscrutable  morement  of  the  fetmals 
mind,  to  be  counted  a  beauty,  there  was  an  atrocious  fashion 
wearing  pads  below  the  girdle,  so  that  the  draperr  >•  -i '  ■"  " 
nabroken  sweep  from  the  bosom  to  the  gronnd. 
•hafts  aimed  by  ribald  writers  ag^nst  this  extraordinary  davicoj 
many  the  unjust  imputations  to  which  it  gave  rise: 

*'  Some  M7  Katnre'i  rigliU  *tk  tarattag 
TfaU  •hfttn  sveUing  garb  to  pot  oo : 
For  how,  with  cheM  Ulm  bilk  o(  ladiofr 
CsD  ahipa  bjr  tlieAr  riggiag  tw  kaoVB  I  ** 

It  passed  away,  and  the  last  ninety  years  hare  seen  the  beginnr 
and  end  of  many  olher  modes  more  unsightly  and  not  leas  ahsord.'] 
Is  it  hoping  too  much  that^  seeing  bow  fast  the  fashions  fly.i 
the  ludicrous,  hideous,  and  hurtful  ones  will,  in  the  fullness 
time,  have  been  discarded,  and  a  return  be  made  to  the  onlj 
faulilees  model  the  world  has  ever  seen? — Abridged  fnrm 
cniicU  entitled  Clothes  in  Blackwood's  Jfciyoztnc 


niiowtTH  \b  qtMtod  Rs  bATinR  «Tttt«n,  1b  1790,  of  Bmttrtl  P«n<"  *^     ' " 

A0<1  uQo  of  tiir  [irocreatort  of  geology.  Uiat  "it  wu  •  Itundrcd  and 
that  n  Fr«icb  nnthor  who  ftMtnrd  to  glorr  in  rt<X 

pvtDtcd  oQl  R  Urge  aamticr  of  plooee  io  tlic  ki  i.     I 

nean  BernAril  PuiL&ajr,  all  of  wlicwe  tdrmi  I  would  not  vioiiL.  bus  whova  f{iirtt«C 
obaerralMm  on4  cleameM  of  itjle  I  admire  etlrwnelT.     I  «rn  liitlc 
•bom  hU  Iftok  of  1tioriu7  kaowl(N]Ki!>.  but  ]  can  not  rcpresa  • 
tj  make  pou  and  follow  cbo  art  ot  /aifnei  to  raska  a  Uvlof  <••'-  ihiii^'^li  &iid 
fiuDlljr."    lU^umur.  uy9  a  Freitoli  jotuiui[«  woold  li*  c<oa*olcd  if  ha  loiow  tW 
tbo  pots  h(v  dcfp'wed  ao  btartHy  iroald  brioigaow. 
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PREHISTORIC  TREPANNING. 

^NE  of  the  most  remarkable  revelations  made  of  late  years  by 
prehistoric  archa'ology  relative  to  primitive  mau  has  been 
at  of  the  extent  to  which  trepanning  was  practiced  by  the  men 
'of  the  polished  stone  age — the  men  who  erected  the  rude  stone 
monuments  of  which  Stonehenge  and  Carnac  are  the  highest  ex- 
pressions. 

In  1872  Dr.  Pruni^res  first  called  attention  to  the  fact  that 
among  the  Intermonts  of  the  neolithic  age  in  the  limestone  cav- 
of  Loz&re,  and  under  the  so-called  dolmens,  a  certain  num- 
Eof  skulls  found  had  been  surgically  treated.  Portions  of  the 
skull  had  been  removed,  in  many  cases  during  life ;  whereas  others 
had  been  trepanned  after  death.  There  could  be  no  question  but 
that  in  many  cases  those  who  had  been  operated  upon  had  sur- 
vived the  operation,  as  the  reparative  efforts  of  Nature  were 
marked. 

The  matter  was  taken  up  by  Dr.  Broca,  who  published  an 
essay  on  tho  subject,  which  he  had  communicated  to  the  Anthro- 
pological Congress  at  Buda-Pesth  in  1876.  It  has  since  been  in- 
vestigated by  M.  Nadaillao,  and  has  been  recently  referred  to  by 
Count  d'Alviella  in  his  Ilibbert  Lectures  for  18U1. 

A  word  first  upon  the  race  which  practiced  trepanning.  As 
far  as  can  be  ascertained,  it  entered  Europe  by  the  shores  of  the 
Baltic  from  the  Caucasus  and  Crimea,  strewing  the  plains  of 
jPomerania,  Hanover,  and  Grouingen  with  their  monuments, 
greeted  out  of  the  stones  left  by  the  rafts  of  ice  that  floated  over 
^bese  submerged  plains  iu  the  Glacial  period.  Tliis  race  occupied 
)enmark  and  Sweden,  crossed  into  Great  Britain,  and  has  left  its 
Remains  in  Scotland,  Ireland,  Wales,  the  west  of  England,  Dorset, 
^iltsliire,  and  Kent  It  entered  Franco,  made  Brittany  its  strong' 
^hold,  traced  up  the  rivers  to  the  central  plateau  of  France,  but 
aever  occupied  tho  upper  waters  of  the  Elbe,  the  Rhine,  or  the 
leuse,  was  never  on  the  Danube  at  all,  and,  though  it  descended 
from  the  central  mountains  of  France  to  the  Rhone,  yet  never 
ad%'anced  far  oast  beyond  it.  On  the  other  hand,  it  crossed  the 
Pyrenees,  erected  its  rude  stone  monuments  in  Spain  and  Portu- 
gal, traversed  the  strait  of  Gibraltar,  and,  after  setting  up  some 
Kircles  and  cromlechs  in  northern  Africa,  disappeared  altogether. 
What  this  race  was  wo  do  not  know;  it  was  not  a  pure  one, 
or  among  the  skulls  found  in  its  sepulchral  monuments  some  are 
»ound  and  some  are  long-headed;  but  in  all  probability  it  was  a 
)ong-headed  race  that  had  subjectod  other  peoples,  and  had  brought 
long  with  it  wives  and  slaves  of  alien  blood. 
The  tools  and  weapons  of  this  remarkable  people  are  of  beau- 


I 


hoi 


TH£  POPULAR  SCISNCS  MOIfTBLT, 


536 


tihilly  polished  flint,  chort,  and  jade.  In  the  possession  of  tbi 
writer  ia  a  granite  axe-head  from  a  dolmen  in  the  center  of  France, 
on  which  great  pains  have  been  spent  to  give  it  a  polish.  Some 
of  the  flint  spear-heads  worked  by  them  are  marvels  of  labor  and 
ingenuity.  A  large  core  of  flint  has  been  taken*  and  out  of  it  a 
flake  has  been  got  which  has  been  not  only  worked  into  a  flame 
or  tonguoliko  sliape,  but  has  b<Hin  diagonally  grooved  throughout 
on  one  side  for  ornamental  purposes.  One  such,  over  a  foot  in 
length,  of  milk-white  translucent  flint,  was  found  in  a  dolmen  on 
the  Lot  a  few  years  ago.  It  was  scooped  out  with  forty  diagonal 
spiral  lines.  The  labor  expended  upon  it  is  incredible.  This  race 
was  acquainted  with  pott^jry.  It  did  not  bum  its  dead  at  first, 
but  very  frequently  scraped  the  flesh  off  the  bones  before  con- 
signing the  remains  to  the  sepulchre.  The  bones  preserve  the 
scratches  made  by  the  flint  scrapers,  and  they  are  not  always  cor- 
rectly placed  to  form  the  skeleton  in  ita  tomb,  a  left  arm  being 
sometimes  put  to  a  right  shoulder;  and  sometimes  important 
bones  are  missing.  After  a  while  bronze  became  known  to  the 
race  of  the  megalithic  monuments.  It  was  introduced  from  the 
south ;  it  seems  to  have  traveled  up  the  basin  of  the  Po. 

In  1880  the  Baron  do  Bay©  published  the  results  of  some  re- 
markable discoveries  made  by  him  in  the  chalk  of  the  Mamei 
Here  he  discovered  a  number  of  caves  sealed  up,  and  completely 
untouched,  that  had  been  the  sepulchres  of  men  of  the  polished 
stone  age.  There  was  much  abont  them  that  was  extraordinary; 
one  feature  was  a  rude  representation  of  a  woman,  always  on  tie 
left  side  of  the  entrance  into  the  sepulchral  chamber.  Along 
with  this  woman  was  figured,  carved  in  the  chalk,  a  flint  hatchet; 
color  had  been  applied  to  distinguish  the  flint  stone  from  the 
horn  handle  into  which  it  was  fixed.  In  these  mortuary  caves  a 
great  number  of  remains  of  human  beings  was  found.  Some  of 
the  caverns  were  clearly  family  sepulchres.  Some  contained  a 
large  number  of  dead  who  had  obviously  been  killed  in  a  battle. 
But  what  specially  concerns  us  now  is  the  fact  that,  among  the 
skulls  recovered  from  theso  caves,  a  certain  number  showed  that 
they  had  been  trepanned,  precisely  as  had  been  the  skulls  obtained 
by  Dr.  P^uni^res  from  the  caves  and  dolmens  of  Lozfere.  Not 
only  so,  but  the  dolmens  of  Algeria  have  given  up  skulls  treated 
In  like  manner,  so  have  some  found  in  Denmark.  Obviously  the 
very  unpleasant  custom  of  cutting  slices  out  of  the  skulls  of  some 
of  their  members  was  continued  in  this  race  from  their  first  ap-^ 
pearance  in  £urope  to  their  final  disap[)earance  in  Africa. 

M.  Cartailhac,  in  his  La  France  pr^istorique,  says :  "  A 
siderable  number  of  our  sepulchres  contain  perforated  huma 
skulls.    The  openings,  without  being  geometrical  in  shape,  are 
Bofficiently  regular ;  they  approach  more  or  less  the  shape  of 
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ellipse,  in  length  alxjut  If  inch;  the  sides  are  gradaally  reduced 
in  thickness,  and  are  always  cut  obliquely,  at  the  expense  of  the 
outer  surface  of  the  hone." 

These  holes  cut  in  the  head  occupy  different  positions ;  some 
•re  at  the  side,  some  on  the  top  of  the  head,  but  nerer  on  the 
brow  or  any  portion  not  covered  Trith  hair.  It  is  quite  impossible 
to  suppose  that  they  bare  been  due  to  a  blow  of  an  axe  or  sword. 
Thftt  wonld  only  be  possible  where  portions  of  the  skull  were 
arched  or  projecting.  Moreover,  a  blow  would  have  left  bruisee 
the  bono,  and  it  must  be  remembered  that  steel  weapons  were 
len  unknown ;  no  flint  or  bronze  axe  or  sword  could  make  so 
^lean  a  cut.  Besides,  an  examination  of  the  edges  of  the  wounds 
QTeals  the  manner  in  which  tho  trepanning  was  effected.  There 
smain  the  scratches,  fonned  by  a  slip  of  the  tool  employed,  and 
10  marks  of  the  flint  scraper  which  effected  the  operation.  In 
'the  majority  of  cases  the  skull  was  mutilated  during  life,  and  it 
was  carried  out  with  such  skill  as  not  to  injure  vitality.  Some  of 
the  operations  took  place  in  childhood,  and  those  who  had  been 
trepanned  grew  to  bo  men  and  women. 

The  tool  employed  seems  to  have  been  invariably  a  flint  scraper, 

^vith  a  sharp  edge,  which  was  worked  round  and  round  the  por- 

^kion  of  the  skull  that  was  to  bo  removed  till  the  bono  was  cut 

Kthrough,  when  the  disk  was  taken  out  whole.    It  was  necessarily 

"  a  laborious  and  lengthy  process;  it  could  not  possibly  have  taken 

lees  than  an  hour.    In  the  case  of  children,  when  the  skull  is 

tender,  it  would,  of  course,  take  very  much  less  time. 

^^      The  first  of  the  trepanned  skuUs  was  discovered  as  early  as 

^B685  in  the  tomb  of  Cocherel.    Montfaucon  mentions  it.   He  says, 

B*  One  of  tho  heads  there  found  had  tho  stull  pierced  in  two  places, 

Bftnd  apparently  both  wounds  had  healed/'    A  second  specimen 

was  found  in  181C  in  a  cave  at  Nogent-les-Viorges  which  contained 

two  hundred  skeletons.    "  One  of  the  skulls  had  in  it  a  great  hole 

three  inches  long  and  two  inches  wide,  which  seems  t>o  have  been 

cauBfid  by  a  wound  which  had  resulted  in  the  loss  of  a  large  piece 

of  bone.    Nature  had  repaired  the  edges  of  the  fracture,  and  M. 

Cuvier  thinks  that  the  man  in  question  may  have  lived  a  dozen 

years  after  having  received   it."    Thus  this  discovery  yia&  do- 

BCttbed  at  the  time  and  misunderstood.    It  was  not  till  Dr.  Pru- 

nibres  drew  attention  to  the  frequency  of  skulls  being  thus  marked 

and  mutilated  that  tha  importance  of  the  matter  was  realized. 

>In  the  Ribeiro  Museum  at  Lisbon  is  a  skull  of  the  neolithic 
bkge  that  shows  on  it  tho  work  of  tho  operator  left  unfinished ;  the 
oval  has  been  nearly,  not  quite,  cut  througli.  In  the  JIustfe 
Broca  of  the  9ocidt<S  d'Anthropologio  is  a  skull  from  Oise,  of  a 
man  who  apparently  died  under  operation.  Other  skulls  are  in- 
deed found  that  have  been  submitted  to  the  saw.    One  was  dug 
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Apparently  in  all  thes©  cases  the  persons  wlio  were  trepanned 
walked  about  among  their  fellows  with  always  a  soft  place  in 
their  beads.  But  sound  skulls  have  also  been  found  with  disks 
from  other  men's  heads  securely  lodged  within  their  own.  These 
disks  must  have  been  introduced  after  death,  and  must  have  had 
a  relij^ous  purpose. 

The  first  of  those  so  discovered  was  in  the  museum  of  Gre- 
noble ;  it  was  noted  in  1867  by  M.  Chambre,  who  completely  mis- 
understood it,  and  supposed  that  the  disk  was  a  sort  of  bone 
^cpoon. 

Another  very  singular  discovery  among  the  sepulchral  re- 
kins  of  the  same  epoch  and  race  concerns  skulls,  though  not  the 
trepanning  of  them.    A  considerable  number  of  heads  have  been 
discovered  stuffed  with  children's  bones,  and  bearing  titices  of 
having  been  polished  by  friction.  The  skulls  have  apparently  been 
carried  hung  round  the  neck  as  a  sort  of  pocket  on  the  breast, 
mnd  small  bones  belonging  to  several  children  have  been  packed 
|Wttfain  tliom,  specimen  bones,  as  it  were,  taken  from  several  differ- 
it  subjects. 
The  explanation  of  this  is  much  easier  than  that  of  the  tre- 
panned skullB.    It  is  supposed  that  a  widow  carried  about  with 
her  the  head  of  the  "  late  lamented,"  and  that  in  it  she  preserved 
moraorials  of  her  children  who  had  died  young,  for  the  purpose 
^of  keeping  by  her  a  couple  of  bones  of  each  of  her  pets. 

The  practice  of  wearing  disks  of  skull  was  not  confined  to  the 
rpoople  of  the  stone  age.  Two  such  have  been  found  with  holes 
for  suspension  in  a  Gaulish  sepulchre  at  Wargemoulin,  in  Cham- 
pagne, suspended  to  a  bronze  torque.  Another  was  found  with 
the  body  of  a  child  of  the  Gaulish  epoch.  Others  have  been 
found  in  the  cemeteries  of  Marne  appertaining  to  the  same  people 
and  io  the  historic  period.  In  some  cases  undoubtedly  heads  were 
operated  upon  after  death,  and  portions  removed  to  serve  as 
rophies,  much  as  a  North  American  Indian  carried  off  and 
gloried  in  the  scalps  he  obtained.  But  the  evidence  is  all  against 
U^ihis  as  explaining  the  greater  number  of  casea  of  holed  heads. 
^P  What  is  more  probable  is  that  these  cranial  disks  were  em- 
^^lojed  as  amulets.  In  the  exhibition  at  Milan  in  1881,  M.  Bel- 
^  luoci  showed  such  a  portion  of  a  skull  that  had  been  actually  in 
use  at  the  present  day  among  the  Italian  peasantry  as  a  cure  for 
oonvxilfiions  and  epilepsy. 

The  writer  of  this  article  remembers  some  forty  years  ago 
mftking  the  acquaiutance  of  a  very  charming  Irish  gentleman  and 
lady.  One  day  she  thought  she  observed  that  his  eyes  were  rest- 
ing inquiringly  on  her  brooch,  which  was  of  gold,  inclosing  a 
mass  of  fractured  bone.  She  lauglied  and  said :  "  Are  you  admir- 
ing my  brooch  ?    I  will  tell  you  the  story  of  it.    One  day,  some 
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ployed  among  the  first  men  ao  a  meaus  of  letting  demons  escape 
»ul  of  thfl  system,  T>y  opening  for  them  a  door  of  exit  ?" 

'  I  ask/'  says  Broca  again,  "  for  what  motive  these  operations 

^were  performed,  not  always,  indeed,  but  usually,  on  young  sub- 

^Bects,  often  on  more  children ;  and  I  venture  to  suggest  that  they 

^Krere  duo  to  some  superstition,  and  formed  part  of  a  ceremony 

Vof  initiation  into  some  sort  of  priesthood.    This  would,  indeed, 

suppose  that  there  existed  a  sacerdotal  caste  among  the  neolithic 

^Deople,  and  there  can  be  little  doubt  that  they  did  possess  an 

^Krgaaizc'd  form  of  worship.    The  cranial  disk  insertod  in  a  skull 

^Bftfter  death,  what  can  it  mean  but  some  vague  belief  in  another 

H^ife  ?    If  it  be  objected  that  the  cranial  mutilations  wore  too 

V  grave  to  be  accepted  as  a  religious  ceremony,  I  answer  that  tre- 

paiming  is  not  in  itself  a  very  dangerous  operation.    If  it  is  so 

often  attended  by  fatal  results  nowadays,  it  is  because  recourse  is 

had  to  it  only  in  desperate  cases.    Wliat  produces  death  in  bo 

many  instances  where  trepanning  is  resorted  to,  is  not  the  tro- 

^panniug,  but  the  cerebral  congestion  which  one  endeavors  to  ro- 

Buovo  by  the  operation.    Besides,  religious  exaltation  knows  no 

^limits.    If  certain  divinities  were  ready  to  accept  a  scrap  of  skull 

in  place  of  an  entire  human  victim,  thoy  may  have  passed  as  ro- 

zoarkably  indulgent.    It  is  well  known  that  among  the  negroes  of 

western  Africa  some  indi^•iduals  will  disembowel  themselves  as 

I     An  initiation   into  sanctity,  or  to  prove  the  efficacy  of  certain 

^Bpharros.    Some  of  these  men  perish,  but  others  recover,  and  such 

Vbecome  saints  among  their  tribe/' 

W       We  are  disposed  rather  to  accept  Dr.  Broca's  first  suggestion 
than  the  last,  and  to  reganl  trepanning  among  the  prehistoric 
men  as  having  had  a  therapeutic  motive. 
I  The  perforation  of  the  tomb  was  almost  certainly  intended  as 

^ftft  door  of  exit  for  spirits.  Even  in  later  times,  when  the  dead  were 
^Vbumed,  holes  were  often  bored  or  knocked  in  the  urns  that  con- 
0  tained  the  ashes,  for  the  same  purpose.  Some  cinerary  urns  have 
been  found  with  little  windows,  as  it  were,  made  in  them,  and  a 
piece  of  glass  placed  over  the  hole.  Macrobius,  in  his  Saturna- 
lia, quotes  an  Etruscan  belief  that  a  door  should  be  opened  for 
the  spirits  to  pass  in  and  out. 

The  writer  remembers  a  case  of  a  dying  woman  some  few 
years  ago  in  Sussex.  She  was  gasping*  and  apparently  was  under- 
going  the  last  struggle  in  great  distress.    The  nurse  went  to  the 

I  window  and  opcni>d  it.  At  once  the  dying  woman  breathed 
deeply  and  expired.  The  writer  said  to  the  nurse,  "  Why  did 
you  o[ien  the  window?"  The  answer  given  was,  "Surely  you 
wouldn't  have  her  soul  go  up  tho  chimney  ?  " 
Onv  can  understand  how  that,  if  a  piece  of  skull  had  been  re* 
garded  as  in  contact  with  a  demon  or  spirit,  it  would  be  respected 
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I  an  amtUett  and  that  so  the  rtmd^Ge^  removod  from  the  be*di  \ 

len  who  had  been  subject  to  epileptic  6ts  would  acquire  a ' 

in  thfi  eyes  of  the  i^orant  and  superslitioos,  and  be  ein 

Kfiharms.     And  this  seems  to  be  both  the  simplest  and  n;.-. 

igihie  explanation  of  the  phenomena  of  hole-pierccd  beads,  and 

^i  the  wearing  of  the  portions  removed  from  those  heads  bjr  men 

id  women  who  had  not  themselves  been  trepanned,— Co 


THE  NEW  STAR  IN  THE   MILKY  WAY. 

A"  NEW  STAR  "  is  a  representative  of  a  class  of  phonomc 
90  rare  that  the  number  recorded  daring  the  last  few  c«^ 
tnries  may  be  counted  on  the  liagera.  Hence  we  readily  cone 
that,  since  they  are  very  striking  in  themselves  as  breakxng  1 
monotony  of  the  starry  heavens,  and  since  also  their  natara  was 
considered  till  quite  recently  to  be  shrouded  in  mystery,  a  moirt 
lively  interest  has  been  stirred  up  by  the  recent  now  arrival,  not 
only  among  astronomers,  but  among  that  large  class  who  are  al- 
ways on  the  qui  vive  for  celestial  wonders. 

When  tortured  by  the  many  instruments  which  modem  aci€ 
places  at  the  observer's  disposal,  a  new  star  is  quite  a  thing  per  t 
while  at  times  their  brilliancy  is  extraordinary,  some  of  the 
"  new  stars  '*  having  rivaled  both  Uars  and  Jupiter  in  bright 
and  even  sometimes  Venus. 

The  time  that  they  take  to  wax  and  to  wane  varien  very  coc 
brably ;   some  have  lasted  at  their  greatest  brightness  only 
"days,  others  have  remained  visible  for  months  or 
years.     It  generally  happens  that  a  "  new  star  "  v 
brightest,  and  many  have  thought  that  this  is  simply  because  i 
star  is  at  the  stage  most  likely  to  bo  noticed  by  us  ;  1    '  *' 
not  be  tho  entire  truth,  as  can  be  gathered  from  a  •  ntio 

of  the  various  views  which  have  been  put  forward  as  to 
nature. 

Among  the  many  hypotheses  that  have  been  suggeated  to  ex- 
plain how  it  is  that  these  strange  bodies  make  their  appeanuvce 
from  time  to  time,  we  may  6rst  of  all  mention  that  which  rop- 
posed  them  duo  to  the  sudilen  colliding  of  a  comet  with  a  %Ua^. 
another  theory  assumed  that  a  star  at  some  perioil  o^ 
became  enveloped  in   a  kind  of  umst  or  sing,  w}i 
cause  or  other  became  disrupted,  and  revealed  the  ;. 
within. 

Both  those  hypotheses, although  they  might  to  rv  -.ptjnd  r1| 
groo  explain  the  sudden  brightness  of  the  star,  w*- 

vith  regard  to  the  rapid  diminution  of  \\m  Ugbi,  l 
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'  largo  bodies  are  dealt  with,  the  cooling  must  take  a  very  long 

The  latest  view  put  forward  is,  that  these  bodies  are  produced 
by  the  sudden  mooting  in  space  of  two  swarms  or  streams  of 
moteoritic  matter,  each  traveling  with  a  considerable  velocity, 
tho  sudden  bright  light  buing  duo  to  the  collisions  of  the  particles 
composing  the  swarms ;  and  this  hypothesis  explains  very  well 
not  only  the  sudden  outburst,  but  the  rapid  decrease  in  bright- 
ness, duo  to  the  fact  that  only  small  particles  are  dealt  with,  and 
t these  must  cool  aud  dim  quickly. 
I  The  appearance  of  the  present  new  star,  or  "Nova,"  in  the 
constellation  of  Auriga,  was  first  announced  by  an  anonymous 
post-card  received  at  tho  Royal  Observatory,  Edinburgh.  Why 
the  post-card  was  sent  anonymously  remains  a  mystery;  but  the 
extraordinary  reticence  of  the  writer  does  not  make  any  differ- 
ence to  the  immortality  of  the  discoverer;  for  while,  on  the  one 
hand,  newly  discovered  comets,  which  are  also  of  an  apjMirently 
i^temporary  nature,  are  always  associated  with  the  names  of  those 
rho  tirst  obaorvo  them,  now  stars,  on  the  other  hand,  are  al- 
;  referred  to  by  the  name  of  tho  constellation  in  which  they 
par. 

The  instrument  now  used  to  obtain  observations  of  these 
Btrange  visitors  consists  of  a  combination  of  an  object-glass;  a 
jiriam,  which  is  placed  outside  the  objoct-glaas,  and  a  camera.  The 
function  of  the  prism  is  to  separate  the  millioD  strands  of  colored 
light  which  go  to  make  white  light ;  that  of  the  object-glass  is  to 
collect  each  color,  concentrating  it  at  tho  same  time,  so  that  ilnally 
W6  get  a  fine  line  of  rainbow  color. 

This  method  of  obtaining  a  spectrum  is  by  no  means  modem, 

but  was  suggested  and  used  by  the  German  optician  Fraunhofer 

about  the  year  1814.    He  placed  a  prism  before  the  object-glass 

of  a  theodolite,  and  in  this  way  was  the  first  to  observe  the  spectra 

of  some  of  the  stars.    By  the  use  of  this  method,  whether  the  eye 

or  tho  photographic  plate  is  used,  the  so-called  "spectrum"  of  the 

ibody  under  observation  can  be  studied  without  any  difficulty. 

The  length  of  the  exposures  required  when  photography  is  om- 

filoyed  for  stars  of  different  magnitude  varies  very  considerably; 

for  the  brightest  a  few  minutes  are  generally  ample,  but  for  those 

[>f  much  smaller  magnitude  a  space  of  two  or  three  hours  is  by  no 

fmeans  too  long. 

The  spectra  that  are  thus  obtained  are  of  various  kinds,  as 

rarious  classes  of  soK^alled  stars  are  observed.    Some  consist  of 

aright  lines  on  a  dark   background,   others  of  dark   linos  on 

bright  background  while  a  mixture  of   both    these   is  met 

ith.     These  variations  in  spectra  depend  upon  the  fact  that 

ly  sabfftance  that  is  heated  sufficiently  to  emit  light  whether 
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line  will  be  no  longer  the  same;  but  the  line  will  bare 

its  position  in  the  spectrum  to  an  extent  dependini^  on 

movement  of  the  star  toward  or  from  the  earth.    The  result 

ioced  in  the  spectmm  will  be  the  aiune  with  rcigard  to  the 

iber  of  lines  as  was  the  case  when  the  star  was  sssonied  to 
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tho  other,  according  as  the  body  which  contained  dark  lines  in 
its  spectrum  was  approaching  the  earth  or  receding  from  it. 

After  this  very  brief  statement  of  general  principles,  we  can 
now  refer  to  the  observation;;  that  have  already  been  made  with 
regard  to  the  spectram  of  the  present  new  star^  observations 
uniqne  in  astronomical  history,  and  of  tho  highest  importance 
and  interest.  It  has  been  found  to  consist  of  both  light  and  dark 
klinca.  The  fact  that  pairs  of  bright  and  dark  lines  are  seen  proves 
[that  two  bodies  are  in  question.  If  we  suppose  two  swarms  of 
,  meteors  colliding  in  space,  the  spectrum  can  be  easily  explained 
[on  this  assumption  in  the  light  of  the  general  principles  referred 
*to  above.  Further,  tho  thickness  of  the  lines  tends  to  show  that 
each  one  is  produced  by  a  large  number  of  small  incandescent 
masses  moving  at  different  velocities,  rather  than  by  one  large 
one.  The  motion  necessary  to  produce  the  doubling  of  these  lines 
has  been  estimated,  and  the  relative  velocity  of  the  two  swarms 
has  been  put  down  as  more  than  five  hundred  miles  per  second ! 

If  the  photographs  should  continue  to  show  the  same  relative 

positions  of  tho  bright  and  dark  lines,  the  observations  would 

^^  prove  that  this  relative  motion  is  not  produced  by  the  revolution 

^M  of  one  Wiy  round  another,  but  that  a  dense  swarm  of  meteorites 

is  moving  toward  the  earth  with  a  high  velocity,  and  passing 

through  another  receding  one  of  less  density. 

r  It  will  be  seen  that  tho  observations  harmonize  well  with  the 

H  hypothesis  that  has  been  advanced  on  much  less  definite  evi- 

^^  dence;  but  this  is  not  the  only  instance  wo  can  give  of  the  grip 

that  modem  science  has  on  largo  classes  of  phenomena  which 

were  supposed  to  be  beyond  the  reach  of  man.    The  lines  that 

hare  been   photographed  in  tho  spectrum  of  this  star  are  all 

such  as  could  have  heen  prLnlicted  with  our  knowledge  of  new 

stars. 

^H       As  an  instance  of  the  advanced  stage  at  which  astro-physical 

^Paoience  has  arrived,  we  may  say  that,  if  we  had  no  observations 

'^  of  new  stars  other  than  those  already  recorded  of  the  present  one, 

their  whole  theory  could  be  obtained  by  induction.    This  may 

seem  a  "sweeping  statement,"  but  it  is  nevertheless  true,  for  since 

many  so-called  "stars"  are  now  known  not  to  be  "stars"  like 

our  sun,  but  simply  clouds  of  meteoritio  bodies  clashing  togeth- 

er,  and  since  wo  know  approximately  the  sequence  of  changes 

^j  through  which  the  spectra  of  these  stars  pass  as  their  tempera- 

^Bture  is  first  increased  and  then  reduced,  each  spectrum  indicates 

^Pthe  complexity  of  each  swarm, 

;  We  have  already  seen  that  the  doubling  of  the  bright  and 

^^  dark  lines  indicates  that  we  are  dealing  with  two  swarms  in  the 
|Hpr<>fieQt  instance,  one  approaching  and  tho  other  receding;  wo 
^"iow  learn  that  tho  condensation  at  which  each  of  these  swarma 
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In  conclosioiir  it  m&j  be  well  to  point  out  a  difference  of 
imporianco  between  comets  and  these  new  stars.    A  comet,  i 
generally  conceded,  consists  of  a  cloud  of  njeteorittc  dust  tr 
eling  round  the  ^in,  somotimca  in  elliptic  but  more  often  ml 
parabolic  or  hyperbolic  orbit ;  in  other  wordn,  those  trarelinfir 
elliptic  orbitfl  hare  boon  captured  by  the  eun  and  rt\ 
periodically,  while  those  pxirsuing  a  parabolic  or  hyperb.  -4. 
after  one  passage  near  the  son  are  forever  lost  to  ns.* 

Thus  a  comot  with  an  elliptic  orbit  may  be  said  to  be  a 
ber  of  the  solar  sy&tem,  and  un  this  account  can  approach 
near  to  onr  earth ;  and  in  fact  our  earth  has  even  piined  ihroHgH 
one,  giring  rise  to  the  phenomena  of  a  great  number  of  •hooUag- 
etaia. 

A  new  star,  on  the  other  hand,  nex^er  approaches  oar  eysteii), 
but  is  formed  at  very  great  distances  from  us,  distancoa  probably 
as  great  as  that  of  the  nearest  star,  so  that  light,  whic^  tiavdft 
one  htmdred  and  eighty-six  thousand  miles  per  second,  takes 
about  thirty  years  to  complete  its  journey  to  ua.  Our  new  star« 
then,  is  already  old. — Saturday  Keview, 


THE  DISCOVERY  OF  THE  SEXUALITY  OF  PLi 

ATTENTION  was  called,  at  one  of  the  late  meetings  of 
Brandenburg  Society  of  Botanists,  to  the  fact  that  the 
hundredth  auniversary  of  the  discovery  of  sexuality  in  plants 
recently  occurred.  It  was  in  fact  two  hundred  years  sinoe 
doctor  and  botanist  Rudolf  Jakob  Camfli  "i 

gen,  separated  two  feminine  types  of  ih.  .      '* 

group  of  plants  of  the  same  kind  growing  in  a  garden,  and  romar 
that  they  had  hollow  seeds.    His  rejtort  <      *'  '        '  '     ' 
in  the  Ephemerides  of  the  Leopoldiue  A' 
ber  28, 1091.    Camorarius  demonstrated  that  plants  ore  repl 
like  animals  by  means  of   sexual  organs.    Till  then 
notions  had  been  entertained  on  the  sabjeot,  and   no  one 
thought  of  submitting  it  to  an  ex|>oriinitntal  tt-st.    Cam< 
found  that  the  stamens  constitute*!  tho  male  organ  and  the 
the  female  organs,  and   published   the   fact  in  hit  mcm^ 
8exu  plantarttvi  Kpiffhki.    The  (houj^ht.  likt*  many  other 
disoovericR  that  are  not  appreciated  at  the  time,  Wfl«  ^■ 
from  oarront  ideas  to  be  accepted,  and  was  eompar 
Dd. 
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.  hundred  years  after  llie  discovery  of  Caniftrarius  11  boolc  ap- 
v?d  that  cast  a  new  aud  living  light  on  the  quet*tiou  of  the 
sexuality  of  plants.  Like  the  elder  one,  it  also  was  not  appre- 
ciated by  the  studente  of  the  time.  Although  Camorarius  had 
shown,  hutween  1091  and  1C98,  the  iiecoRsity  of  the  iuterventiou  of 
the  pollen  in  the  act  of  the  fecundation  of  plants  or  the  produc- 
^tion  of  tho  Beed — or,  to  use  one  of  Goethft's  expressions,  that 
plants  gave  themselves  up,  in  tho  bosom  of  tho  flower,  to  the 
aports  of  love — the  special  destination  of  the  different  parts  of  the 

^plant  remained  a  riddle. 

H  But  flowers,  with  their  special  properties,  the  richness  of  their 
living  colors  derived  visibly  from  the  green  of  the  leaves,  the 

I  wonderful  variety  of  their  forms,  and  the  perfumes  with  which 
they  made  the  air  fragrant,  continued  to  attract  the  attention  of 
the  learned  world.  In  17l'3  a  schoolmaster,  the  regent  Christian 
Conrad  Sprengol,  of  Spandau,  again  withdrew  the  veil,  and  showtd 
with  rare  ppnt'tration,  confining  himself  to  the  genus,  what  were 
the  functions  of  t)ie  organs  of  tho  flowor,  and  chiefly  of  tho  col- 
ored petals,  The  facts  he  disclosed,  and  which  are  now  part  of 
the  incontestable  patrimony  of  science,  appeared  so  surprising  to 

Phim  that  ho  oiititlotl  his  book  The  Mystery  of  Nature  unveiled  in 
the  Structure  and  Fecundation  of  Plants.  He  also  advised  the 
botanists  of  his  timo  to  study  plants  in  vivOf  in  Nature,  instead  of 
contenting  themselves  with  tho  examination  in  their  studies  of 
dried  and  withered  si>ecimens  in  a  herbarium.  His  discovery 
yrha  of  so  great  importance  to  the  scieDlific  explanation  of  tho 
functions  of  the  different  floral  organs  that  it  is  hard  to  explain 
how  his  book,  still  remarkable  and  interesting,  could  have  passed 

fclnnoticed.  Incredible  as  it  may  apinwir,  it  is  nevertheless  true 
hat  his  ingenious  work  remained  unknown  till  186:2,  wlien  Charles 
Darwin,  being  occupied  with  the  same  question,  found  it  and 
znade  it  known. —  Trartftlnf^d  for  The  Popular  Science  Monthly 
from  the  Jievtie  Scienfijique. 
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a*.  Suaa  ELtiB  tlcsiPUHXT,  in  bii  book  od  Amherat  TreM,  Mass&chosctts, 

■peaks  of  the  Jopaaeee  poeko  as  being  very  interestiog  to  botantste  for  raproseot- 

rng  on  extranie  lype  of  development  in  eoiiiferfl,  iritli  inacti  fpcciulized  flower  and 

fmit,  and  for  being  the  wirviror  down  to  tlio  present  timt'  of  this  tjiMj,  wliicli 

very  ftbundunt  and  wtddj  di»tribiitcd  over  the  eartb'e  surface  in  carlior  gvo- 

tg«a.    This  plant,  whose  naioral  habitat  line  become  restricted  to  Cbioa  and 

opao,  would  probabJT  ic«elf  have  disappcarvd,  like  itt*  rolaltvo#,  but  for  the  pecul- 

arlv  rellgioQA  significance  which  has  in  some  waj  become  attached  to  it.    Thia 

led  to  tu  careful  preMtvation  in  the  temple  groTes  bj  the  Chinese  aod  Japa- 

>nd  it  U  even  atnted  that  it  is  known  onl;  in  cultivation,  having  be- 

lu  Uie  tt'iltl;  80  that  wc  owe  our  knowlcdgu  of  the  living  tree  to  a 
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CriRaf«»tte«&K  of 

Bosftaftve  regarded  Bnjieaa  the  fetter  oT  • 
pbr,''th»orMHMOkof  Ua  a«i«idcMtfi7». 
gndav  Mid  tatat  of  tks  OkanOor  of  T««Ebb.*] 
in  •QOMvfcat  extnTagaoi  eakxgT'  ol  fcis  voct 

BoBOrr  Bon^  Uw  f ImhIIi  dx3d  aad  KTe&::iLna  i 

srd  Br/rle,  Earl  of  Cork  mad  Omrj,  wm  ban  al 
Mojurter,  Irc^lAod.  Jazraary  ^,  l€t7,  and  died  is  Inn^nw,  1 
do,  ]4dl.     He  WM  pot  Isto  the  cave  of  *  cwmiy 
inftroctioDs  to  briag  him  up  aa  dte  mmU  <mm  of  her  ova 
ehOdraiy  hi*  father  trying  that  be  would  aToid  iha  i 
demen  which  par^ota  werv  liable  Co  euuiiao  towmnl  thetrj 
cbOdren,  gnardtng  them  aa  carefoDy  tntm.  the  son  and  1 
"ae  if  thftf  were  butter  or  aogar."    Allhon^  theninae 
^at  theee  isatractions  faithfully,  her  ward  grew  up  of  weak 

litoUoii  and  nibjeot  to  many  tnfinmtiea.    He  learned  to  epeah 
'Latin  and  Frsach  in  bis  earliest  years,  hot  showed,  aa  he  advaiiccd 

thi  hU  Pitidiea,  a  ni/>re  decided  iaclination  towanl  tite 
Whf^n  bit^hi  yearn  oM  he  was  eeot  to  Eton  to  school,  lea^ 
laod,  according  to  Sir  Henry  W.  Ackland''a  tens  anmmary  < 
life, "  in  a  gale  of  wind,  and  when  the  coast  waa  '  infeeted  by 
Tarlciah  Galliee';  bat,  after  toaching  at  '  nfordcambe  and 
boad/  It*  *  '/  arrived  at  Bristol.    Heshortly  aft.  '    ve 

io  Eton,  >  v^re  are  told) '  he  loet  much  of  that  i  .ii  hb 

had  got;  Tor  ho  was  90  addicted  to  the  more  solid  pnrta  of  kivoi 
edge  that  hit  Imtcd  the  study  of  bare  words  r 
logo  woe  thun  under  the  charge  of  his  TatL 
Wotton.    After  spending  throe  yean  there,  he  wae  phK«d  aa 
private?  pupil  with  the  rector  of  Stalbridge,  in  Dorsetshire, 
Wi38  ho  sUii'tod  on  his  travels,  under  tlio  care  uf  a  **  wi.se 
intelliKent  tutor,"  passing  through  Normandy  to  Pftrif,  tl 
to  Lyons,  and  Utonce  to  Ooneva,  where  he  stayod   twnnty- 
months.     In    the  autumn  uf   1641   he  visited  Svritzerhuid 
Italy,  t<j  np<'iid  tlio  winlor  in  Flort-nco,  where,  1 

ho  "spent  his  sptiru  hours  in  reading  .  .  .  the  u.      ,  .; 

that  groat   stargozor   Galileo,  whose  ingenious  books,  perbapa 
beait'  cuuM  uot  be  so  otherwise^  were  confuted  by  a  deerr*' 

from  .  his  Highness  the  Pope, it  seems,  pre«umini?.  and  th« 

justly,  that  the  infallibility  of  his  chair  extended  eqi 
minu  points  in  philosophy  und  religion,  and  loth  to  havu  tiic 
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ility  of  that  earth  questioned,  in  which  he  had  estahlished  his 
kingdom." 

At  length,"  says  Sir  Henry  W.  Ackland,  "Boylo  arrived  at 
iine«  whore  he  passed  as  a  Frenchman.    He  was  sliocked  by 
Tich  which  he  saw  and  heard  of  the  life  and  immorality  of  even 
e  clergy  there/'    He  studied  unceasingly,  reading  much  on  all 
is  journeys.     At  Marseilles,  in  1G42,  he  learned  of  the  breaking 
out  of  the  rebellion  iu  Ireland,  a  fact  that  was  more  deeply  im- 
pressed upon  his  mind  by  the  consequent  impossibility  of  getting 
any  money  from  home,  and  ho  did  not  return  to  England  till  1G44. 
There  ho  learned  of  the  death  of  his  father,  and  found  himself 
heir  of  certain  estates  in  Ireland  and  of  the  manor  of  Stalbridge. 
!n  London,  the  next  year,  he  became  a  member  of  the  Philoaoph- 
al  College,  a  society  of  scientific  men,  which,  in  consequence  of 
he  political  agitation  of  the  times,  held  its  meetings  as  secretly  as 
nssiblo,  first  in  London  and  then  in  Oxford,  and  was  called  tho 
Invisible  College."    After  tho  Restoration  this  society  was  in- 
orporated  by  Cliarles  IT  as  tho  Royiil  Society.    "Tho  course  of 
oyle's  life/'  says  Sir  H.  W.  Acklaud,  ''must  be  considered  as 
ow  fully  determined.    He  had  gradually  acquired  a  keen  inter- 
Bt  both  iu  eciouco  and  theology,  an  interest  never  to  bo  abated, 
nd  henceforth  interlaced  with  all  his  thoughts  and  writings." 
In  164G  he  settled  at  Stalbridge,  and  devoted  himself  to  study, 
ientific  research   and  experiments,  and  authorship.    Visiting 
reland  in  1052,  he  made  anatomical  dissections  with  Sir  William 
etty,  and  verified  by  actual  experiments  the  circulation  of  the 
'lood.    He  removed  to  Oxford,  where  he  lived  fourteen  years, 
enjoying  the  society  of  many  learned  men.    Here  ha  made  im- 
irovements  in  Otto  von  Guericke's  air  pump,  and  by  curious 
periments  made  various  discoveries  on  tho  properties  of  air, 
e  propagation  of  sound,  otc.,  tho  most  important  of  which  was 
the  discovery  of  the  law  called  Mariotte's  in  the  text-books,  but 
more  properly  Boyle's,  of  tho  intimate  relation  between  tho  vol- 
ume of  a  gas  and  the  pressure.    Ho  constantly,  say  his  French 
biographers,  opposed  tho  teaching  of  Aristotle,  which  was  still 
urrent  in  the  schools;  and  was,  like  Bacon,  convinced  that  the 
;ith  could  be  discovered   only  by  experiment.    He  would  not 
road  the  works  of  Descart^^s,  lest,  finding  in  them  more  inj- 
tion  than  observation,  and  hypothesRS  rather  than  facts,  he 
ould  be  tempted  out  of  hia  chosen  path.    None  of  the  scientific 
■  then  in  %-ogue  were  received  by  him.    In  particular  ho 
...■:  experimental  demonstrations  to  l>ear  against  the  theory 
salt,  sulphur,  and  mercury  were  the  essential  principles  of 
lea.     He  allowed  matter  no  properties  but  mechanical  ones, 
him  we  owe  the  exact  detorraination  of  tho  fact  that  air  is 
rbed  in  calcinations  and  combustions,  and  that  metallic  calce 
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are  heavier  than  tho  original  metals — observations  which  long 
afterward  sorvet!  as  one  of  the  bases  for  modern  chemistry.  By 
completing  the  air  pump,  Sir  Henry  W.  Ackland  says,  he  "  revo- 
lutionized the  instrumentalities  by  which  tho  atmosphere  of  the 
earth,  the  gases,  many  phenomena  of  life,  and  infinite  chemica! 
actions  may  be  forever  studied.  It  led,  I  doubt  not,  to  the  sug- 
gestion of  rules  proposed  for  the  investigation  of  the  Peak  of 
Teneriffe — no  small  effort  iu  the  seventeenth  ceuturj- — and  thoe 
attempted  to  settle  one  physical  problem  which  was  set  forth  witb 
great  detail  and  precision  by  the  Royal  Society  of  tho  time."  In 
his  essays  on  this  instrument,  he  "  foresaw  the  far-reaching  results 
through  its  agency  of  a  more  precise  knowledge  of  the  physical 
and  the  chemical  properties  of  the  atmosphere,  ...  its  relation  to 
all  organic  life,  and  to  meteorology  in  the  widest  cosmical  sensei 
Henceforward  ho  applied  himself  to  experiments  with  this  instrn- 
ment,  combined  with  his  increasing  power  of  chemical  inve-stiga- 
tion,  into  almost  all  matter,  above,  upon,  and  within  the  globe;  to 
vapors,  to  metals  and  stones  of  every  kind.  Ho  studied  veapim- 
tion  in  the  higher  animals,  investigated  tho  effects  of  respired  air 
on  birds,  on  reptiles,  ou  snails,  and  on  plants,  and  tho  manner  of 
death  in  each.  Though  experiments  on  living  animals  such  as 
could  thon  be  performed  were  abhorrent  to  his  tender  soul,  yet 
the  knowledge  of  Nature  was  to  him  a  religion ;  and  ho  had  to 
pierce  through  the  secrets  of  life,  the  cause  of  disease,  of  suffering  j 
and  of  death  by  every  means  that  his  ingenuity  could  devise." 

When  tho  Royal  Society  was  incorporated,  in  16G3,  Boyle  VM 
named  a  member  of  the  Council.    He  was  elected  president  of  the, 
society  iu  lOSO,  but  declined  to  servo  in  tho  office  on  account  i 
his  scruples  against  taking  the  oath.    He  was  at  one  time  int 
ested  in  alchemy,  and  carried  on  experiments  ou  the  transmutarl 
tion  of  metals.    In  tho  interest  of  this  business  he  secured  tlie 
repeal  of  the  statute  against  multiplying  gold  and  silver. 

The  religious  side  of  Boyle's  character  was  as  prominent  as  th« 
scientific  side.  Some  experiences  that  happened  to  him  in  early 
youth  gave  a  tinge  of  melancholy  to  his  disposition ;  and  he  was 
moved  by  the  reflections  to  which  he  was  Iwl  by  this  trait  to  gifO 
himself  for  a  considerable  time  wholly  to  an  Inquiry  into  the  prin- 
ciples and  the  evidences  of  Christianity.  Vital  and  sincere  as  wts 
his  faith,  he  was  occasionally  troxi bled  with  doubts,  which  hespoko 
of  as  l)eing  to  the  soul  like  toothache  to  the  body,  not  mort^,  but 
very  inconvenient.  The  works  of  apologetics  cxurent  in  his  time 
did  not  satisfy  his  mind,  and  ho  went  to  tho  original  soxirces, 
studying  Hebrew  aud  the  Oriental  languages,  and  calling  iu  the 
aid  of  the  best  theological  scholars  cont«mpoi-ary  with  him.  The 
result  of  this  inquiry  was  a  conviction,  the  intensity  of  which  was 
manifested  by  a  great  activity  in  religious  discossion  and  reh- 
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ous  work.  He  founded  a  lectureship  on  the  evidences  of  Chris- 
tianity; contributed  liberally  to  projects  for  the  spread  of  the 
gospel  in  India  and  America;  bore  the  expense  of  publishing 
translations  of  the  Gospels  and  the  Acts  of  the  Apostles  into 
31alay,  and  of  publishing  an  Irish  Bible;  contributed  to  the  pub- 
lication of  the  Welsh  Bible  and  a  Turkish  New  Testament ;  and 
aided  with  money  in  Pococke's  translation  of  Grotius's  De  Veri- 
tate  into  Arabic.  The  learned  Sanderson  having  been  deposed 
from  his  benefice  on  account  of  his  loyalty  to  Charles  II,  he  gave 
him  a  pension  on  condition  that  he  would  write  a  work  on  ques- 
tions of  conscieace.  When  invited  to  take  orders  in  the  Church, 
he  doclinod  to  do  so,  on  the  ground  that  that  was  not  his  vocation, 
and  that  his  writings  on  religious  subjects  wouhl  have  great 
eight  coming  from  a  layman  than  from  a  paid  minister, 

oyle  loft  Oxford  about  1GC8  and  settled  in  London,  fixing  hfs 
ence  in  the  house  of  his  sister.  Lady  Ranelagh.  His  health 
"began  to  fail  seriously  about  IC90,  and  ho  was  obliged  to  withdraw 
gradually  from  all  his  public  engagements.  He  discontinued  his 
contributions  to  the  Royal  Socioiy,  resigneil  hia  office  as  governor 
of  the  corporation  for  the  propagation  of  the  gospel  in  New 
England,  and  announced  publicly  that  he  could  no  longer  receive 
its.  Ho  devoted  his  time  to  chemical  investigation,  the  ao- 
lounts  of  which  he  left  "  as  a  kind  of  hermetic  legacy  to  the  stu- 
ious  disciples  of  that  art."  His  health  continued  to  grow  worse, 
and  his  death  occurred  precisely  one  week  after  that  of  his  sister, 
"with  whom  he  had  lived  for  twenty  years.  By  his  will  he  found- 
,-cd  and  endowed  the  Boyle  Lectures  fur  the  demoustratiou  of  the 
truth  of  the  Christian  religion  "against  atheists,  tbeists,  pagans, 
Jews,  and  Mohammedans." 
jL  Boylo  was  never  married.  In  person  he  was  tall,  slender,  and 
^■of  a  pale  countenance.  "  While  his  scientific  discoveries  procured 
Vhim  wifle  and  lasting  renown,  his  private  character  and  virtues, 
Btbe  charm  of  his  sot-ial  manners,  and  his  wit  and  conversation 

endeared  him  to  a  large  number  of  personal  friends.'* 
K  Boylo*8  place  in  science  should  be  estimated  by  the  relation  of  his 
B^ork  to  his  time,  not  to  ours.  He  was  a  lcador,much  in  advance. 
Sir  John  Herschel  says  that  he  "  seemed  animated  by  an  enthu- 
siasm of  ardor,  which  hurried  him  from  subject  to  subject,  and 
from  experiment  to  experiment,  withont  a  moment's  intermission, 
and  with  a  sort  of  uudisMuguishing  appetite."  Sir  Henry  W, 
Ackland  suggests  that  he  had  so  mauy  qualities,  and  pursued  so 
many  lines  of  thought,  that  they  almost  dim  one  another.  From 
is  "  quality  of  prudence,  and  from  his  steadfast  adherence  to  the 
lupreme  test  of  experiment,  he  was  led  to  doubt  and  to  teat  sev- 
iral  opinions  in  the  science  of  the  day,  and  to  overthrow  dogmas 
hich  bad  been  unquestioned.    This  skepticism  in  scientific  mat- 
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loucliing^  the  TTsefulness  of  Experimental  Philaiopliy. 

le  alfia  published,  in  10B3,  an  important  volume  of  Experiuionta 

and  Considerations  upon  Colors,  with  Observations  on  a  Diamond 

fiat  Shines  in  the  Dark.    Other  sciDntific  works  are.  Now  Experi- 
lents  and  Observations  upon  Cold,  1G65;  Origin  of  Forms  and 
lualitios  according  to  the  Corpuscular  Philosophy,  16C6 ;  Tracts 
l)out  the  Cosmical  Qualities  of  Things,  the  Temperature  of  tho 
ubterraneous  Regions,  and  the  Bottom  of  the  Sea,  1669;  Origin 
aud  Virtues  of  Gems,  1673;  Essays  on  the  Subtilty  and  Determi- 
nate Nature  of  Effluvia,  1673 ;  tracts  on  the  Saltness  of  the  Sea, 
the  Moisture  of  the  Air,  the  Natural  and  Preternatural  State  of 
Bodies,  Cold,  Hidden  Qualities  of  the  Air,  Celestial  Magnates, 
Hobbes's  Problem  of  a  Vacuum,  and  the  Cause  of  Attraction  and 
Suction,  1674 ;  Experiments  and  Notes  about  the  Mechanical  Ori- 
gin or  Production  of  Particular  Qualities,  including  a  Discourse 
on  Electricity,  1670;  the  Aerial  Noctiluca,  or  some  New  Phenom- 
ena, and  a  Process  of  a  Factitious  Self-shining  Substance,  1680 ; 
JATew  Expf?riments  and  Notes  upon  the  Icy  Noctiluca,  to  which  is 
Bddod  a  Chemical  Paradox;  Memoirs  for  the  History  of  Human 
Blood,  lOSi;  Short  Memoirs  for  the  Experimental  History  of 
|Alinoral  Waters,  1685;  Modicina  Hydi*08tatica,  16(*0;  Exixrimenta 
Hk  Oba*irvatIoucs  Physica),  1691 ;  and,  published  after  his  death, 
Hio  Qenoral  History  of  the  Air  Designed  and  Begun ;  an  account 
^f  his  making  the  phosphorus,  September  30, 108O;  and  Medicinal 
Experiments.    Most  of  the  volumes  of  his  works,  with  many 
manuscripts,  exist   in  the  library  of  the  Royal  Society.     The 
works  were  collected  in  five  folio  volumes  in  1744;  la  more  com- 
plete edition,  in  six  largo  quarto  volumes,  with  a  life  by  the 
Utor,  Dr.  Birch,  published  in  1772,  contains  most  of  his  sciou- 
iiic  writings,  several  theological  treatises,  and  numerous  letters 
3m  him  and  to  him. 


Tnu  pnrpow  or  a  book  b^  Paolo  Ricciuxli  on  Anthropology  and  Peilngogv  ia  tu 
koir  nbat  otJ  antliropulogy  can  briDg  to  the  scieuoo  of  edacatioo.  The  sohool, 
ording  to  fata  view,  should  not  bo  roganJcd  as  an  DBsemblago  of  chlldreD  of 
'  cIosBf  coouecCcd  with  one  (mother  onir  hj  the  tour  wiJU  of  a  commou  in- 
sure; hiiL  as  a  Micial  orgnoinm,  a  little  souiety  in  which  the  pIiIIiI  is  to  be  taoght 
I  llvo,  anil  jtroparvd  for  lliu  future  life  In  the  lurger  flooivtj-  uf  adults.  Ho  aaka 
Dihropology  to  niako  thin  preparation.  The  tuuehcr's  first  offorl  slioiUd  bo  to 
dttemiine  the  rolntjvo  strength  of  hia  pupils,  and  the  possible  relations  between 
•nperior  and  infer ior  vigor  and  intelligence,  between  tho  moral  and  the  organio 
ooodittoD  of  each. 

H  Tint  offlcora  of  the  Knuiau  vessel  Aleut  bavo  ideotiGod  tbo  hnrial  placo  of 
Bering,  the  dbwoverer  of  the  Btraita  that  hear  his  name,  on  Bericg  Idand,  and 
Hivo  areoted  ojioa  it  a  granite  luonnment  tipped  with  an  iron  crosB. 
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EDITOR'S   TABLE, 


^OSST  BUOT  OS  PVBUO-^CBOOL 
MPVCATiOM, 

rpOK  irtlelfl  (ontrilrat«d  V^rv^ot 
J_     Eliot  to    ilic    Decenber  Forara, 

■  Whorein  PopnlAr  Edacs- 

[  I .  lA  oQQ  or  tite  W6ighticftl 

nttcraDCd  OD  tbftt  Buliject  tiuit  bftve 
fRllea  aniler  oar  notice  in  rcotut  ytfu*. 
It  is  weighty  la  it4  luodcratioo,  id  the 
eleftroeu  nod  furco  of  the  iadictmeiit  it 
formulates,  nud  in  tbo  [n^ecititiuQ  witli 
which  It  indlcntei  tlie  rcmodifll  mca»- 
nm  to  bo  taken.  Need  we  add  tliet  it 
la  weighty  aI«o  Uiroiisb  the  recug&iEcd 
eainenoe  of  ita  anthor  In  the  field  of 
edacationt  It  wontd  be  Lard  to  men- 
tion any  rniro  in  tliii  rountry  that  jpenlu 
with  mure  antlinritj  nfton  an/  cdooa- 
tiunal  qupvtioa  than  tliot  of  President 
Kliot. 

The  opening  «tatement  of  tbo  article 
U  tcrne  nnd  pointed  :  "  It  con  not  be  de- 
nied ttiat  tiiene  ia  seriuus  ami  getiernl 
diiaiipuintmciit  at  tlie  reaulta  of  popu- 
lar udncalion  np  to  thin  date."  Dariii([ 
Iwo  whole  generoliona  State  aupported 
aoboola  buve  been  In  full  operation. 
These  have  been  devised  and  muinUiinLM] 
on  Boeb  a  acala  as  to  briDg  the  wtiole,  or 
nearljr  the  wbole,  population  under  their 
induenco ;  and  yet,  with  elerocntnry  edn- 
cotlon  olmmtt  nnWeruil,  we  do  not  Kcm 
to  huvo  a  wisur,  a  more  virtuMta,  or  a 
bnpjiicr  people.  Pruwiduul  Kliitl  admita 
ttmi  «umu  Impifrtnul  iiuprureiucnU  have 
tJikco  pltux'  during  tbo  luat  two  t^ciwra- 
tlunv  :  penal  coiJca  have  boon  reformed ; 
prUnua  are  better  ordered;  boepltala, 
I^Myhima^  and  reformat'iiHea  havv  bti«?n 
prortdttl  nn  a  unicb  \tiT\gbT  aoale  thiui 
formerly ;  the  general  condltloo  of  U)e 
wprklnh*  olaaaeti  hoe  Improved;  tha  nr- 
rago  duradoQ  of  human  life  liaa  t>ocn 
creaMnt ;  nad  mlucatiDn,  lie  la  dUpoeml 
I  believe,  tuu  had  louio  tbore  In  tirlng- 
r  About  theae  ameliorationa.    laaay- 


tag  tbM  the  irrtttr  of  ti>«  wtida  gm 
parfaa|is  aa  far  »  on  b*  d«fi«  with  aaAi^. 
Prteaa  refonn  aaid  lb*  tboOcns  «r  tk% 
•Iatc  trade  mrr  boninf  gQaariaw  b^ 
fore  aaj  grtst  tRoreaaK  for  poipvhr 
edneatioa  had  act  in,  and  tiM>  aame  m^t 
be  aaid  of  atbcr  hamairilariaa  «ad  as- 
cUIly  nsefnl  mnTtmenta.  At  the  eauM 
Um«  ihera  ia  so  doubt,  aa  Pmadeat  El- 
iot aaggeata,  IhAt,  where  the  pt^ttlatiaa 
in  general  eas  re«d,  there  ia  UamtA  a 
pablie  opUikm  whkfa  roaden  lb*  ratta- 
tioD  of  abutea  mortt  dlAcoh. 

8lill,  notwitbaU&dfog  all  tliat  edoea- 
tion  and  other  afaadca  of  an  oaUfibtce* 
iug  character  hare  done,  tlta  eoodltioa 
of  things  aa  regarda  pgpolar  faUeHUanaa 
ii  far  from  aatlaflKtory.  Tu  qooie  frea 
the  article  before  na:  '^  In  apite  of  ent; 
effort  tu  enlighten  the  wIm^o  tody  ef 
the  people,  ail  aorta  of  qawjkaaiid  fantMa- 
tora  llirive,  ami  one  popular  dcjaaoe  •oT' 
ceeda  ontitliur,  the  bc*t-ed«cal«d  daaai 
coctribnting  their  foil  proportion  of  ik 
deliidttd.  'llitLR,  the  aalTuloi^er  la  ihi 
middle  agea  waa  a  nuo  ponnaaga  lad 
naauUy  a  dependent  of  prlneM;  bolaov 
he  adTertiH's  in  the  public  (Mipera  nd 
flonriihea  aa  cerer  before,  llwi  «od 
women  of  all  daaae#,  no  maUor  what 
their  edocatlon,  cede  adrioe  on  IT*** 
mattera  from  clairvuyantA,  aeera,  CliHa- 
tian  aoieotista,  mind-coro  praoUtkuwn^ 
bono  BvtU'niy  Indian  doctors,  aad  ftr- 
tuuetcllers.  The  ohlp  of  aUtc  Urtly 
encapci  from  one  cyclooe  nf  pofolitr 
folly,  like  tho  fijir-iiii'n«r  •1<>^!t<4q 
the  granger  I  < 

when  Another  i>jii*:  "i 
i\m  come*  down  no  iJ 
location  w) 
and  etorinp  *.; 
the  pro; 

nmtpel    t..i.....,k.-*^....     i.^    L-..^    . 
wheat,  or  lium,  and  iaaae  {■•licr 
agalnil  ttw  at«cL.** 


he  great  troable  U,  siijri  President 
Elii^t,  that  onr  poptJv  edacfltion  is  Dot 
re*])y  caiulnrted  in  such  a  way  as  to 
J  develop  iDtelligtnce.  It  teaches  nhildren 
read  (after  a  fiuhioa),  to  »pel1,  to 
'vrite,  and  to  viplier;  it  olso  imparts  a 
little  knowledge  uf  geographj ;  but  dodo 
of  the»e  Itiinpi.  an  cuiaiuoaly  laaght, 
calls  into  activity  ia  auy  udv(pnilo  luuo- 
Ber  tboee  powers  oo  the  due  cxerotse  of 
i^which  the  growth  of  iDtcllix<:iQce  de> 
tndfl — tho  power  of  observing  faota, 
'the  power  of  accarately  and  faithfully 
reooriling  facta,  tho  power  of  reaK>ning 
correctly  In  regard  to  factB.  Nor  la  any 
Buflioieat  prootioo  gi-von  io  the  impor- 
tant art  of  oompoailion  or  correct  ex- 
prcasion  ia  writing.  To  give  a  proper 
training  in  the  obscrration  of  facts  gome 
LVrauoh  of  nHtiiral  neionro  or  iw>me  liind 
Fof  handicraft  afioold  be  tanyht.  At  pres- 
ent wliDtever  qutckoess  of  obiiervatian 
[«bl)dren  act|airo  ia  ftcfjaired  in  uonoec- 
OD  with  their  iport5 ;  and  their  94.>hool 
Ifltudica  lack  vitality  aod  eflV'Ct  ttimply 
'  bvcaiue  tlio  element  of  original  observa- 
tion baa  oo  part  in  thetn.  To  miiko  an 
obaervation  of  one's  own  in  rognrd  to 
any  matter  la  to  gain  at  onoe  an  inter- 
est  in  that  matter,  and  io  all  probability 
to  prepare  the  way  for  other  observa- 
ktioD4.  While  wo  ogree  with  President 
£liot  thdt  somu  branch  of  natural  sei- 
enoa  or  some  "  woll-cond noted  work 
with  toob  or  maohinca  "  furnlabea  the 
beat  meanti  of  developing  the  observing 
ft  w«  alao  agree  with  him  io  holding 
talmostauy  line  of  «tudy  may,  in  the 
t  of  a  coti)i>e(ent  teacher,  be  turned 
>  good  account  for  the  frame  purpose. 
I  bo  rightly  obserreSf  one  tcarher  will 
'f  et  better  rcsalte  oat  of  one  subject  and 
another  oat  of  another.  Geography, 
^■vhich.  "a*  commonly  taught,  mcanit 
^BeommiKing  to  memory  u  miua  of  curi- 
^Haokly  Qulntercsttug  aod  auiuipurtiint 
^^iujt«,*'  may,  under  proper  treatment, 
bMwme  a  moat  sttiuulatlDg  study;  but, 
il'        *  '    '  may  bo  tho  case,  u 

I  who  haa  a  rivld  np- 

Br*tia6ai<>o  oi'  lliv  reUtlon  of  geograjdi- 


•nt 
^fibl) 
■lloD 
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ira]  facta  to  one  another,  and  a  dear 
conception  of  the  general  relation  of 
phjiical  to  political  geography.  So  with 
langOAge :  It  may  be  made  a  tnere  thing 
of  arbitrary  mlea  or  it  may  be  eihibited 
in  ita  vital  connection  with  titotight,  and 
its  structure  and  etymology  made  to 
yield  abundant  exerci^  both  fur  the  ob- 
serving and  tho  analytical  facolties. 

In  the  recording  of  fncts  opportunity 
is  given  both  for  the  cultivation  of  accu- 
racy of  statement  and  for  the  acquisition 
of  correct  modes  of  expression.  We  do 
not,  indeed,  see  how  II  rat  leaaons  in  coin- 
jrosition  could  l>e  given  with  greater  ad- 
vantage than  in  connection  with  tliu 
statement  of  facta  observed  by  the  pu- 
pil. Erory  fact  is  obaerved  nndcriomo 
cundiliona  of  ptsce,  time,  etc.,  and,  in 
tho  due  setting  forth  of  thoiw,  various 
adverbial  and  other  clomeota  of  a  well- 
developed  aeatonce  come  into  reqnid- 
tion.  There  la  no  point  at  which  the 
inefficiency  of  onr  higher  sohooli  boa 
been  more  apparent,  or  has  given  rise 
to  severer  oritlolsm,  than  In  tho  matter 
of  eompositlon ;  and  the  reproach  will 
remain  until  the  problem  of  ita  removal 
is  approached  in  a  scientlflo  spirit  and 
by  ccientiilo  methods.  Language  is  tho 
garb  of  thought,  not  a  snbstituto  for 
thongbt,  nor  a  thing  to  bo  acquired 
and  possessed  independently  of  thought. 
He  alone  con  use  language  with  freo- 
dum,  certainty,  and  accuracy  who  la 
conscious  of  nteding  for  ttie  expres- 
sion of  his  thmight  all  the  words  and 
phrases  that  he  employs.  First  cateb 
your  thou|.'ht  and  then  array  it  suitably. 
A  leasou  in  language  should  therefore 
always  b*  a  leaaon  In  thinking;  and 
words.  Instead  of  appearing,  as  they  bo 
often  do  in  laognage  leasnns,  as  mean- 
ingless supcrttnitipa,  should  bo  exhibit- 
e<l  as  OAsentiul  for  that  communication 
of  our  thoughtM  on  which  the  wholo 
of  our  ratioiuil  and  social  life  depends. 
Languor  lesson?  iu  the  earlier  stages 
nhonM  always  turn  upon  such  words, 
phrases,  and  narratives  as  aclnally  relate 
to  the  daily  life  of  tha  child.    tVvQ^k^^V  1 


» 
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sbooLd  be  Miainlaled  qdCH  the  nitd  for 
Unfiuge  to  exprrM  It  b  f«lt,  uid  lui- 
fCa«^  (ibooM  ncvt-r  I*  prc^ciitoO  Tut  om 
or  imiutkin  Iterond  the  titniu  of  roch 
conactonnieM  of  nttd.  The  mora  the 
different  lesMiits  wbicb  tho  cbild  re> 
ocirescui  be  broof^ht  into  reUtioD  with 
oaob  other,  the  b<tt«r  it  will  be:  iiritb- 
mettc  uitl  ^anunftT,  for  exunpltt,  duj 
be  made  to  npitort  cadi  other  in  the 
foUofriDg  muniier.  A  rliild  report.^:  "A 
U|r  doft  barked  at  me  u  I  wu  oum- 

to  Mtbool  Ibis  morning."  Xow  this 
nA7  be  continued  in  either  of 
.wo  wa7»:  "And  frigbteoed  mc  a  good 
deal,"  or,  "  Bat  cli'l  nut  frightA'n  me  a 
bit"  In  (be  first  com  we  l>avo  wbat, 
bj  analogy,  may  be  colled  addition^  aod 
to  the  second  what,  by  analogy,  may  be 
cvAUd  tuhtraetion  :  on  the  one  band,  the 
fright  fU[>ora(Ided  to  the  barking  lieigbt- 

the  signl£canco  or  »erioaeDC£s  uf  the 

.rrence;  on  the  olbur,  the  indiffer- 
ence of  the  child  to  the  b&rkEnf;  make* 
littleoftbeoccorrence.  ThefirtktpUraae, 
which  hua  llie  effect  of  addition,  U  intro- 
duced by  ''and*^:  Ibe  second,  wbtcb 
liaa  tbe  cffret  of  sabtrttcllon,  la  intru- 
dncttd  by  "  but,"  and  a  k«y  is  tha^  af- 
forded to  tbe  proper  use  and  practical 
effect  of  these  two  preposidons. 

Pre*iiilent^Eliot  mates  a  very  tme 
remark  when  he  iiays  that  correct  rea- 
soning can  bcflt  be  taogbt  by  tbe  stndy 
of  the  best  classical  examples  of  sonnd, 
forcilile,  and  well-suataiued  argament. 
**  "Wq  Bctaal  orgumenta,'*  he  aaya,  "  tued 
by  the  participnntd  lU  great  debate:* 
dliutild  bo  Btudit:d,  urid  not  the  argu- 
ments attributed  Id  or  invvnted  for  the 
actor»JunK  after  tho  event,  .  .  .  Aa  ex- 
amples or  itittlructivo  argqmenis  t  may 
cite  Burke*B  argument  on  conciliatioa 
with  liie  American  colonlea,  and  Wob- 
■ter'n  on  the  nataro  and  vnlnu  of  the 
Federal  (Tnioo ;  tho  dubntc  between 
lancoln  and  I>ouglQa  on  tbo  exteniion 
of  atavury  into  the  Territories;  the 
dcmunvlration  by  8ir  Charltrs  l.ycit  that 
the  ancient  and  tbe  present  ayttiuni 
of  tiirreatrlol  duinge  ore  Identical;  the 
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proufs  contrived  and  mu\  foftb  by 
John  Labbock  that  the  ant  «x 
mvmnrr,  *ffirclIo€i,  mem]it7.  nd  e<i 
vnitivc  power;  the  prDphrlao  arpu&i 
of  llill  that  indaatriw  cnodoet«d  oc  a 
greet  scale  will  nltimucly  uuk*  Gbcfty 
of  competicion  illaHrr ;  and  that  weD- 
reaaootfd  pruphccy  of  dictttrbattc*  and 
diaaater  in  the  trailti  nf  Uie  roiled  fitaiea 
written  by  Cnl  i>t«tnber,  1871, 

and  so  drsmaii>  :i«d  In  tt»»  c<nD> 

mercialcrisisof  thalmooth.**  OfrmrK, 
fur  yonnger  pupils  simpler  exvmpjM  of 
rcaaunlag  would  hnTc  to  bv  fotml.  orpoa* 
dbly  their  own  daily  experfenc*  might 
anggest  s  sufficient  nombcr  v4  qnaadoet 
Dpon  wbicb  to  employ  A&d«xerciae  tlatr 
reasouiug  facnitiea. 

Here,  however,  «re  ar«  comprUed 
paose,  and  ntgigeat  a  diiBcolty.  Prtafii 
Eliul  tells  UB  what  uui;bt  to  be  dooe^ 
be  does  uot  satisfy  as  as  tn  «ha<  perwins 
are  guia»;  lu  do  it.  Why  ban  ont 
these  things  been  dnoe  bcfurel 
are  they  not  being  dune  ta  all  otir  sel 
now  T  Is  It  becaUM  no  one  has  partdf  i 
or  made  olaar  to  others  buw  inteli 
life  may  best  bv  awakened  aod  sCrvaflb' 
enedr  Dy  do  meaus.  Tbe  worU  b 
well  supplied  to-day  with  aoand 
vflluAbtv  work*  on  every  branob 
Acicnce  0^  education.  TIm  trooble 
that  to  nwnkcn  tbo«gbt  wo 
thinken  ;  and  the  public-school  iMobcn 
Of  B  bcKly  nre  not  ihinkor*.  Aa  a  bo4; 
they  are,  In  this  raipent,  nowise  aupeili* 
to  any  other  class  of  ordinarily 
persona.  How,  then,  txan  w«  aa 
curly   or  general    i'  ■  ot  ff 

prcMiut  ruutttie  mi;!  hcvcvral 

eult4  ut  which,  Mj  far  as  tbe  produrtKa 
uf  intelligence  is  caiiitrtn..')  «t-#  ankwifrj 
edged    to   bo   BO   ti'i  ry  ( 

State  baa  taken  up  -  —  >  i- 

ration  and  madn  ii  nli  '     i 
nviA  the   >■ 
«ueh   as   I < 

many  persons  with  a  li* 
fiT  vdaratlun  t-'  ■■  '--* 
■diools  t    SiA  ■ 
simple  rsasoa  tim  LLn  ^uiuiiutui 
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ch  a  vooulioD  and  the  Uioagbt  of  work- 

lug  bv  preecribed  routine  rnothoda  sre 

t^ry  Apt  to  clash,    Tet  what  Is  the  man 

Dr  the  woman  with  such  &  TOfutinn  to 

it    fjet  ap  in  oppoitiiion  to  the  StftUit 

,  flomctimcfi  thcj  do,  sod  id  certain 

I  of  the  couDtr;  private  schools  are 

Dg  aleedil^  on  the  Stite-sapportcd 

,  but  manifeatljr  the  compctillon  of 

the  ^late  ie  a  »eriotts  tliiag  Lo  r«ckou 

viih,  and  qaito  auHicicDt  to  deter  many 

ft  oue  from  roUowiot!  his  or  her  strong 

leiifd  and  b«Rt.     We  are  disposed  to 

balie?e  that  in  thia  way  the  larger  part 

Pof  the  ip^clal  tnleot  wbich  would  other- 

^wiae  go  inio  iho  work  of  cdtieatiou  U 

Stvortod  into  other  chaonclB.     All  wo 

do,  therefore,  for  the  present  is  to 

Bfold  and   enforce  right  methoda,  lu 

F'retidcnt  Eliot  has  done  in  hb  article, 

boping  that  hero  uid  there  the  good 

eed   uiujr  full  on  good  soil  and  yield 

^ujt  abuudautly. 

LITERARY  NOTICES. 

I  AtriKATtnsH  nc  la  PiatsoM*i.tTi  (Diaor- 
dera  of  Ihc  Piirwioality  (or  Cooscious- 
ncaa)).  II5  Alfiled  Biket.  Paris:  Ftilx 
Alcu.     i^.  S2&.     Price,  six  francs. 

PlCT»tot.OGl5n  and  pbUosupbcn  bare 
\tmsa  tnucb  interested  during  the  last  flfteea 
years  b  rescArcbes  ia  patboloRtcsl  pitycbolo- 
gy,  baaed  upon  the  sladr  of  hydtcrls  and  log- 
gjestUfrti ;  «n<l  s  omuridtfrablu  quantity  of  oluer- 
T»tioii#  and  «xperimonu  has  been  collected  in 
ft  Ttry  abort  time.  UallucinAiiotu,  paralyses 
by  mggcatfon,  norttid  affecUoos  of  tbo  pcr- 
•otiaUtr  or  coosdoBaneas,  dbordero  of  the 
memory  and  of  tbe  mtiseuUr  sense,  sugges- 
IJous  Id  the  waking  «tate  and  during  bypooeis, 
ftnd  nacaoaclous  snggGStlons,  are  some  of  tbe 
priodpal  qaettiona  tbat  bare  bean  examined 
profoaudly  searched  Iota  Xuoienius 
fiaeusakntii  Itave  arisen  among  the  investt- 
galor*  as  tho  reitoarcbei  have  uiiiltipUed  and 
AEtaoded;  di««inlant  thenriea  hare  hem  put 
'uTtb,  and  Important  aMcrtkxiA  mado  by  some 
bare  been  ili»piit<^d  by  others,  and  •ctiool  lias 
arrayod  scaiast  icbooL  Such  coniro- 
wntaa,  ivblob  appear  ituetiarable  from  new 
iMna  and  art  useful  In  ibvir  wsy,  have 
tome  doabt  on  tbe  real  value  of  tbe  coU 


lecied  material.  The  aatbor's  Intention  in 
writing  this  book  ts  not  to  continue  oontro> 
rervies  or  to  appoae  his  own  experiments  to 
those  of  other  ob«erTcr»,  but,  collecting  all 
th«  results  tbat  bare  been  reached,  to  inquire 
what  ones  among  them  are  lu  accord  and 
can  be  fnouped  uuder  a  cummon  syuthcaia. 
For  this  be  retains  only  the  ciperime&ta 
which,  rfpcaled  hv  inany  or  all  of  the  ob- 
servers, have  led  bq  the  »>amo  conotuftioti, 
whatever  mlgbt  have  been  tbe  object  of  the 
experimenter,  while  be  haif  put  aside  without 
judging  ooneenung  them,  phenomena  wbicb 
harr  been  observed  by  only  a  single  person, 
and  which  do  not  logically  relate  tfaemMlvea 
lo  00  ssaembtsge  of  known  and  acquired 
facta — subjectiog  bis  own  obserratiooa,  too, 
u>  the  operation  of  tills  rule.  Tbe  phewnne- 
lu  uf  double  perHinalUy  or  comuduusnaaa  in- 
elude  those  in  which  tbe  two  states  auooaed 
or  altenutc  with  one  aootber — siicoaa^re 
jtsnionalities — and  those  in  wbich  tbey  ar« 
coexistent.  Tho  modiScntioDS  or  tnuisfor* 
matioQS  in  the  fonuer  case  are  apotttaneoua 
ur  provoked.  It  is  monlirmad  as  an  advao- 
taf^e  in  tlic  study  of  the  spontaneous  pbe- 
nntnena,  and  as  a  reason  for  beginning  tho 
discussion  with  Ifacm,  that  they  arc  Iniluenrcd 
only  in  th«  moat  buignlDesBl  degree,  If  at 
all,  by  the  penona  who  observe  Ihooi  Tlwy 
have  not  I>een  prepared  at  lonf;  range  and 
UDoousCMiualy  by  an  author  wliose  opinion 
was  already  formed;  tliey  consequently  re- 
spond to  no  pt-evMnetived  theory.  They  oon- 
si«tof  inridents  of  hysteria,  drearaitig.  intoxt- 
cation  hy  vanons  drags,  abcrrsUons  caused 
by  disordered  circulation,  and  effecia  of  epi- 
Iqiay.  In  these  cusea  the  patient  has,  paycbo- 
togieally,  two  lives,  quite  diatinct  (rooi  one 
attuLhcr — bis  usual  normal  life,  and  bin  life 
under  tbe  influence  of  his  aberratiim — in 
either  of  wbicb  be  bus  no  consciousneaa  or 
reoolleetion  of  his  experienoee  in  tbe  other ; 
while,  DO  the  other  hand,  be  often  takes  Qp 
Uie  thread  uf  life  in  ehbor  stage,  when  be 
rmumci  it,  where  It  was  dropped  on  eonJng 
out  from  the  Ivt  prc-cedinf;  »|>elL  Somnam- 
bulistn  afford*  the  mmt  familiar  instances  of 
thie  form  of  double  perHPOatity.  The  Btody 
of  provoked  sottmambolUni.  or  hypnotism,  is 
more  subject  to  error,  and  tbe  distinction  be- 
tween tbe  bypnotic  and  the  nuraial  stats  la 
not  so  clearly  nuu-kt'd  as  in  spunLaooottS  sooa, 
oambuliam.      But  eiperimeulation  bae  the 
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gr«at  BjdviiDUf;vs  over  th«  obeemtlon  of 
flpoDUneoufl  niuiirefltatiotiB  that,  under  it, 
^^  the  coudititnu  uf  th«  obserrattan  can  be  Id- 
^H  deflnitdy  mulUpUcd  and  mricd.  th«  pheaam- 
^H  cna  Ota  be  ri^acOed  uuder  a  large  Duiaber  of 
^H  pbwaa.  uhI  it  cou  aooietiaiui  aiwue  new 
^H  jAcnomona  which  puaira  obecrratkm  eoold 
^H  mrer  have  reached.  OoeiMtent  peraonal]- 
^V  titt,  or  ih«  fttmiiltaneoiut  ptuiu>iu'«  of  two 
^H  Mlfii,  anKiTig  which  ibo  *till  olwcuir  and 
^H  doubtful  ptienoRima  of  spiritualiiiin  are  io- 
^H  cli*dcd,  are  of  twu  riasms:  firet,  lifslvric  in- 
^H  seiulblUt^,  where  a  part  of  ibe  liody  U  lawn- 
^H  aiblc  to  what  ik  Roing  on,  while  tlie  nenroas 
^H  ctfiiUT*  in  roUUon  with  tlie  flume  rt^oo  quit 
^1  contiDor  to  act,  a*  In  hTsteria,  trwa  which  U 
^H  resnlte  that  ccnaia  ac'ti^  voraeliiiiQi  tfiaple, 
^H  bat  often  very  oompUeated,  may  be  aecoiB- 
^^L  plished  uncotudouflljr  ia  the  body  of  the 
^^^Buj^teric.  whii'L  avU  touT,  further,  he  |miv- 
^^^P^ducal,  and  exhihit  an  intollif^nce  cnoMy 
qiicntlr  dlKtini.'t  from  that  of  the  patient, 
ooDBtitnting  a  «cuand  Hetf;  and,  seooml,  a 
parUouIar  attttndo  of  the  mind,  cnnocntntloo 
of  attentioQ  upon  a  aingle  pcdui,  hj  vhtoe  of 
which  the  DQind  beeomes  distracted  oud  as  it 
were  iasearible,  openiug  the  n-ay  to  autoinatif 
aotioaB;  aad  these  iiclimiA.  in  their  rampH- 
cattoni!,  liku  thw«  in  the  otlior  csm,  may 
take  rm  a  [wrrhieal  ohataeler  and  nmstjtute 
panuiliol  intt'lligpnciM,  linnfr,  unltnnvn  to 
it,  hy  the  nide  of  the  nomial  pRannallty. 

A  ttiirtl  part  of  the  essay  Id  devoted  to 
the  diseuMioo  of  the  dlsordera  in  tlie  petMti- 
altty  provoked  Id  czporiiusDts  iu  whnt  te 
eaUed  liypnoth:  aufgevtion,  ai  vrhea  a  pcma 
is  a  coaditioD  of  ordfioiallT  pr(»*ok»d  goDn- 
miobuliyin  is  made  to  eoccute  wlmt  ia  au|f;- 
gwied  to  him  ht  thr  opnmlar.  The  attctnpt 
M  nuule  to  9how  that  the  aoggaaikm  tuoally 
pTvrokeE  a  diviKiuii  *it  coDseiousneHH  aod  cbd 
iMl  bo  rvalixed  witbnnt  it    .Siiggesdoiw  are 

I  divided  into  two  groupe — those  directly  Ift- 
tended  to  produce  a  miw  perMHiillty,  and 
iboae  which,  while  haviii|i;  wnoe  olber  pur- 
pose, eaa  iwt  aemmpUf  b  it  except  by  CAoaiiig 
a  diviaion  of  coiMekmRUiaft.  la  ihb  paK  are 
MmhSoml  iialhkciaatiaiu,  the  mraxirt^iiml 
of  dme  by  fag^vatkni,  fT^trmntiL-  t 
ibe  doubting  of  pemonallty,  anil  xj.! 

Tbif  ronpliiMone  drawn  from  the  whole 
ere,  that  the  aelf  ia  rompoaite^  a  ffroaplDi;  or 
reauiUnl  nf  aoveral  elmmuiti,  The  unltv  of 
odr  nocBi)  Mid  n&lve  penHnallty  e^bts, 


indeed,  ami  no  one  ahcmld  thlsk  of  doob 
iLs  raallty ;  but  iheve  are  pa.th4tl«ginsl  fai 
to  pnire  that  that  unity  niuet  be  aou^ht  1 
hi  the  ecMffdinatioD  of  tbe  denusiu 
oompoae  U. 

Taxjitiu5  A.tn  Work.    By  EdwabbJ 
SOS,     NVw  York;  0.  P.  I*«i 
|K1»2.     Pp.  a»».     Priio,  $i.Si. 

Ttilf  rolumfi  fonnfl  Mr,  AtkmN)a*B  i 
biition  to  the  recent  tariff  dlaciwalon,  the 
outciiQieof  which  liac>  bfro  eo  iHtaaimnrit  | 
the  adrocelcB  of  high  protectjoiL 
the  Htioceaalvr  chapiers  oppc^reil  firvi  a*  i 
dee  in  the  daily  i-ajtcns  the  biKik  lacks  i 
iag  on  that  aa-oiint,  in  the  way  of  lb 
neM  or  the  logieal  grouping  (tf  the 
eomidercd.  The  dlcvoMlMi  Lak«a  a 
range,  eofering  unl  only  the  niatloa 
pratevUrc  (artff  to  indaetry,  vaga^  and 
revenue  uomIji  of  the  Oovemmanl,  but 
relation  of  a  deiirTH-Ut«>d  ourrenry  lo  tks 
same  as  well.  Mr,  AtkioMin  opcn«  bb 
cuHion  with  a  considcratiun  of  taxation  | 
terms  of  work,  and  prteeiibi  v«y 
and  grophirally  the  truth,  M  fincqoCBlljf  ] 
ajgbt  of,  that  a  government  can  kavi* 
whitl  it  takes  from  th*  |>~it1f  Wli«n  ii  ii 
realiied  that  tbia  den<  he  paopb  b 

at  present  equivalent  ■  '  of  •  mMm 

men  «t  two  diilUn  [kt  day,  and  that  ike 
total  DBinher  of  people  enf^ftsl 
oooupatioos  [»  but  twcDtT  T 
great  importance  of  tbf  ^iii'j<-<-t  w 
become*  nianlf««t  Id  illttnmhig  tb»  taM  «f 
a  protective  tnilif,  Mr.  AtUoaon  abewi  wWi 
Mpecial  cleame#«  liow  *xct«ve)t8at  that  metk 
CKJ  of  tasHliuTi  m«)  )•«.  The  «aa«  Id  lh# 
cotuttry,  aa  far  from  beittfT  maajsrad  by  Ike 
antount  of  Uio  Xmx,  may  be,  and  g<«MfaIlv  K 
many  Unie^  girtiler.  THIh  ii  partSi^r^t 
true  (if  taxee  upon  raw  nuieriab,  « > 
rai«bx  tlie  cort  of  tnannfacturvd  ai .  . . 
eitrtajl  our  markela  and  Milijwrt  ua  to  aa  ts^ 
deftalle  and  vndelermfaiabte  loaa,  Mc.  At 
ktuMn  oniaMUi  thu  the  coei  u  Cbm  ovo 
try  daring  the  itaai  v«ar  «f  pwk  laa«*,  *k 
hfivff  ♦i.'Idfl  'tily  foiartaeo  nUHeKi  •*  i 

:>ot  Car  boa  thcea  kondfl 

-UfF. 

The  BtrenKtli  t>f  the  protoctivii  cvatPia  la 

this,  9*  in  erwy   pihi  f  .-.inr.if*    'u 

nppoaix]    efrect   ta> 

faUaej  of  liUU  tiM  Wru  wwii*  uek 
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itrmtetl,  uid  Vr.  Atkinson  adds  tiia  vord  to 
thai  of  oCber*  who  b«re  wrlttcQ  upon  the 

Ho  lUnlu  tbmt  the  effect -of  tlic  tariff  od 
vag«  bu  been  gr^aily  ororaiiiiiittAil  by 
twih  fr«e-tnd«ra  uid  prot«eticpnisifl.  The 
number  of  those  who  can  be  .Jirectly  Wnf- 
fit«d  in  tbeir  wign  b;  >  tariff  m  for  tbe 
coQDtrj  ax  a  nbole  not  much  orer  five  {>er 
ceot  Wa^  have  ftteailily  risen  in  the  tost 
twentjr-flre  jneara,  aud  tbe  rljw  basbMnmoGh 
more  rapid  bi  the  non-pTOtectfd  than  hi  the 
pntedeil  induktrlM.  The  tariff  catd  but  a 
■■att  Sgui«  as  a  factor  in  detenniiung 
mfM,  and  to  far  as  it  la  an  element  Ite  tmd- 
eocy  ia  to  lower  iragCA.  Ur.  AtkinMD  cuo- 
•idon  thai  the  inipartaDt  faotikr  in  raij^itig 
wagM  Ifl  tbe  Blcadr  ixaproTemonl  in  the  tooU 
moA  prooaaMi  of  the  mechaoio  artu,  agreeing 
CBtinlf  with  Mr.  Schoenhoff  thnt  a  high  rale 
of  itrngn  b  tbe  Decenarr  concomitant  of 
Ugb  efficiency  and  low  oo«t  of  prmlnction. 
ittecwmioo  of  bbiielallbm,  tbou^^h  brief, 

dor  lad  ta  the  point.  Mf  arranges  it  to 
the  tarn  of  a  number  of  propoaitioni,  aa  the 
r«aitteat  means  of  exposing  the  eewentia) 
oteMBH  «f  Ibe  queatioD  to  ttw  undCT^tand- 
teg  of  tbe  raader.  It  itt  pcrliape  unnecaa- 
WMrj  \a  state  tlut  be  bLuva  clearlr  the  foil; 
ol  the  silver  adroc-atee.  Taken  as  a  whole, 
tfala  dliictMBlini  it  one  of  tho  frtrcmgest  and 
olcaraet  pRMnudon^  of  the  uriff  question  In 
■11  its  bearings  which  the  current  interest  in 
Ike  subjen  baJ  broujjbt  forth,  and  it  can  be 
■liiwiiiiiiUj  oommendet]  to  tboAe  acelung 
ll^t  open  tbte  importADi  iMue. 

ExmtntaxTAL  RTOLrrnoy.  By  Uinrt  di 
ViamNT.  Locrlue  and  New  York :  KaC' 
Diillan   k  Co..  1992.     Pp.  371.      Price, 

Pwr.  VB  Vakiojit  haa  gathered  together 
Via  IIUs  volume  fire  levturw  deUvcred  br  hin 
.  tMlore  the  Sttiuner  School  of  Art  and  Sci- 
laiEdinhorgh^odTocatinKthedcsfrabiHly 
of  4a(]>eHBeBta  in  organic  eToliitiou  to  prove 
fat  ft  direct  way  the  binh  ijf  new  species  of 
pItMi  and  antmala  oat  of  aatvocdent  one*. 
Ia  tita  liiacuatioti  of  the  cliaracter  of  the 
praeXs  w«  DOW  have  of  orolntion,  he  p«iiut5 
oat  that  tbey  an  all  inferential,  and,  while 
Ibef  an  moHneing  to  the  gT«at  bMlr  of 
aatwallat*  who  have  stvdied  the  faci»,  he 
I  that  tlie  miD  cantadloot  of  the  erO' 


Intionittt  can  be  demoostrated  beyond  quee- 
Uon  by  direct  experiment.  Already  much 
etperimcnting  nf  tbia  Icind  hoa  been  done, 
wbicb  haa  recited  in  the  productioD  of  a 
great  Dumber  of  Tonetios,  but  this  has  not 
been  carried  on  systenuiticiiliy  ihriMigU  a  suf- 
ficient period  nor  Dtniply  with  reference  to 
tbe  edcnUfic  raJue  of  tbe  expuriiuL'utd.  Tlie 
lectitren  are  very  eo^estire  to  an  Important 
line  of  Kcierotiflc  work,  and  will  douhtlees  r»* 
oeire  adequate  attenUon  from  the  natnraliata. 

Tnx  Farmkas'  TABirr  Uasital.  By  Dxnxa. 
Bnuicoi:.  New  York:  O.  P.  Putnam'a 
Soua.     1892.     Pp.  3&3.     Prke,  $1.26. 

Mm.  Stu^kob  ha*  f^reu  in  thii  rolume  a 
very  excellent  tariff  talk  to  the  former*. 
He  is  bini!<elf  a  farmer,  and  is  tben-fore  aV>le 
to  bring  to  thv  attcntiim  of  tbo  farmen  in 
an  effective  way  tlie  tbing«  in  our  tariff  med- 
ley wbicb  bear  iDoel  directly  upon  their  {&- 
tereitts.  The  anthorV  roctbod  of  dealing 
with  the  fubject  is  to  take  a  quotation  from 
a  npeocb  or  tlie  writinga  of  well-known  pro- 
tectionists and  comment  upon  it.  Aa  such 
quotations  embody  the  points  made  by  pro> 
teetionici  orators  in  tho  current  diacuBoiotu  of 
tbe  tai-iff  ishic,  thut  method  imt  cnuidombla 
adrantBgc  nver  tbe  systumatie  treatment  of 
the  nubjecl  by  cconoiiiijjl*.  The  work  is  di- 
vided into  four  main  parti,  devoted  to  a 
Tariff  for  Revenoe,  Theoriea  of  Protecti<m, 
Uidtory  of  Protection,  and  the  Practical 
Resulis  of  Protection.  The  author  deala 
with  the  first  of  these  dlrlsiona  very  briefly. 
Ho  doc9  ncA  Mieve  in  such  o  tariff  on  ac- 
count of  Ita  extreme  iueflicicncy.  but  hulda 
that  all  taxation  should  be  direct.  In  tbe 
division  devoted  to  tbeorie*  of  protection 
he  dtvpones  in  very  nbort  order  of  the  ri> 
^culous  claim  of  the  Utter-day  protedion- 
btta  that  the  furvipier  paya  th«  tariff  tax. 
Uo  also  conaideni  Mr.  Blnine'a  woodarful 
reciprocity  scheme,  an<l  once  more  endeavors 
to  make  clear  lo  the  average  man  the  mean- 
ing of  a  "  balance  of  trade.*'  In  tbe  bistori* 
«al  division  he  givee  a  brief  aooouni  of  the 
*ucce«^ve  tariffs  from  the  foundation  of  Ibe 
GoTCttuui-ut  down,  which  the  prolectionlat 
foTDier,  who  La  at  ali  open  to  coovictioit,  will 
find  very  tnatnictivo  reading.  The  bot4l 
clo^ws  with  a  review  of  the  practical  reeultt 
of  protection,  and  an  earnest  appeal  to  the 
f  innen  of  tbe  country  to  drop  all  lUdA  iaeana^ 
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r  org>nLuiiaDi>,  ukI  oaaogotnile  tbdr  at- 
Dlinn  upon  the  one  uTctmutering  imiw  of 
tite  lafifT.  It  haa  long  beco  repognixed  tbil 
■  tttc  ultimate  [Ibipueittoa  of  the  UrilT  qtiMtion 
I  ifith  the  famien.  The;  eonstituw  forty 
r  ccQi  of  tboH  engaged  hi  gaiofal  occupt- 
is,  sod  in  tUc  rory  natare  of  Uieir  ocvup*- 
tjoa  ciui  iu>t  be  benefttcd  hj  the  built  while 
the  oo«t  uf  nc*rl;  everything  tbcy  bur  hi  ea- 
I  l»y  it,  Wht-ui'Tcr  ihey  llioruuiihly  n*iU- 
1  thkl  the  [Auff  U  a  l&x  oDtl  t«  piud  \\j  the 
n«r,  lluil  th«  curreni  ^peata  of  pr(>- 
niitii  am  the  mvrest  M»phiatHfe,  tbe; 
■Te  it  la  their  power  to  make  x^xj  short 
'-work  of  iblB  antiquated  sjstcin.  Tliere  are 
Aot  wanting  signs  tbMt  a  good  many  turners 
I  omdnB  to  a  KUM  of  the  real  et«t«  of  the 
,  mil  books  tike  that  of  Mr.  i^trango  can 
01  but  h«lp  Uiem  t«  refti'b  rational  oouclu- 


Lightkixo  CoxBrcTnas  asd  Liowravo 
(itiAFiM-  By  OUTtB  J.  LriiioK.  Lfioflim: 
Whtfikn-  ft  Co.  Xpw  Vork:  Maanillmi 
*Cou    1691    Fp.B44.    Price,  $4. 

Tni»  volume  U  a  diwuvioQ  of  the  «ub- 
jcct  of  lightning  pratection,  !□  riev  of  the 
rc-cctit  adTADcce  which  have  been  mode  iu 
our  koowleilgo  of  curreuta  of  bigb  polciitiul 
and  bigb  fr«C[UCocy.  It  cuotaiiu  two  lec- 
tures before  the  ^cioty  of  Arta,  aa  well  ma  a 
Dunilwr  tif  mUccllaiieoiu  p«{>fn<  ui>uu  the 
fi;vn«ral  pubjei-C  Prof.  Unlgi-  bikc«  vxcep- 
Uoa  to  the  current  view  that  conduotlvitT  U 
the  niaiu  thing  to  be  cuimlilered  in  an  effi- 
cient llgbUilug  protector  Kip«-hueiit  biu 
I'Obown  that,  even  with  lightning  rods  of 
nf  tinice  ibe  coaduclirlljr  Det-cfiA»ry  lo 
|Mn7  off  a  current  nf  tho  dhnenfliaoi  of  ft 
htnfng  stroke,  the  lightning  rcfuaca  to  fol- 
low the  oanductor,  nnd  oMikee  all  mrte  of 
ctirioiui  deuHira  through  paiha  of  anonuourtly 
high  miiiouico.  This  |thenuineoon,  which  If 
inexplicable  on  the  tbe-iry  that  a  Ugbtning 
daah  ia  aimpljr  a  higb-t4atiuo(i  currvot  fur 
r  which  a  c/milurting  p«lb  Biiiitt  bs  prm-ldcd 
I  aMorv  iti  nfe  dLipoaitioo,  (iadi  tvady  «x- 
■tioniiti  I  <xiry,    Ileliknifl 

ba  UghOitii-  <  [iluw  on  the  wo- 

roontabieLi  ui  •  pil>c.    U  ibe  blow  be  quick 
gh,  the  water  will  not  b«  mi  In  nyttkto, 
t  the  pipe  will  buntl.    Tb»  rvmad;  lis  not  to 
I  ibir  pip.'  \a,r\C!ety  but  tu  make  it  alaatic. 


A  ligbiaiBC  lUaii.  ia  ihte-vi««.  I*  a 
tin  dincharge  betvaen  Aa  iipyadla  wCaaM 
of  a  oondanaer  tkroBg^  the  IniigiwiUif  ( 
electic  The  cbnidi^  fomi  one  (uirfaoe  of  I 
condenfer  and  the  earth  the  other,  tbej 
lervcniag  air  h^ng  the  dlcWctle.  [>  b  Bffw 
well  known  that  the  dIacCiarga  of  a  coodanHr 
b  altentntlng  and  of  great  Creqtteaej.  Tbr 
dlitcbarffe  ot  a  coodetoer  ofauch  a  | 
leniiif  Kurfaee  as  tliat  preaaoted  b;  I 
and  the  earth.  Prof.  Lodge  malnlahi*,  I 
be  not  oolj  of  enannoiia  tcttajeo  and 
^uencjr,  but  of  largo  current  volumr  a*  < 
It  ta  oomnionl;  etainl  UiU  th« 
eiirrvut  to  a  lightning  diacbarg*  U  frrj» 
indeed,  and  thia  b  quite  tnia.  The  i 
however,  occupla  but  an  inflnttsimal  tms 
tion  of  time.  If  it  wera  prokmgcd  aa  u  » 
make  it  oamparabli)  with  oar  ataiwltrda  of 
oirT«nlt  the  eornml  dowlog  would  bo  at  lh< 
rale  of  thuusaiid»  of  ampiraa  p«'  sveond.  la 
tblfl  Tiew  o/  U^tiking  diftdiatgt^  HgtlaJig 
protection  la  not  ao  tinijile  a  thiaig  «■  baf 
gDocrally  l>een  Muppoaed-  Inatead  of  fconi- 
ing  iimply  a  drain  for  ibe  droCtic  fla 
ning  protaotloD  baa  to  derUa  mo 
cApmg  a  tranwDdoua  blow,  daUv 
alniait  tnooDedfabla  MpkUt;.  HayyUy,  i 
are  not  belpleoa  in  the  prvaooca  of  iM* »~ 
((uirenicnL  It  hai  king  bem  lowwa  iWt  m 
charge  rcalde*  m  the  Inlarior  vi  a  dioid 
metal  chamber,  no  maltar  bo«  ^xvnaX-'  tb) 
6Urfa«.'e  is  abarged.  tnich  a  chain  I 
coure^  impraottcablc  as  a  mvana  of  ,-. .- 
lion,  but  a  inotalllc  network  will  auwer  i0» 
Xy  ax  well  and  ia  praeticablw.  Prof.  IMp^t 
practical  iiueccathHu.  thercfurtt,  taka  l^ 
formnfii  '•twdfciiw*'* 

to  [urui  I'  *utl  bcnanat 

ing  at  tb»  louf  in  poiuu.  Tbo*  pofMa  owj 
be  nnigblj  faahioned,  aa  Ibare  li  tta  fraokal 
differonce  Is  pniinHJon  b»twi<i  raogbastl 
biglily  Bniihod  iKriuo*.  Tbera  b  no  ad*tt> 
tage  in  oarrring  tb<  poinia  bigb  op  la  tta 
air,  as  thb  altnpl;  iorilaa  a  dltirhari^  wfe 
odgbi  not  occur.  Hucb  a  aataock, 
gnnuHled,b«  coomIvm,  will  fom  aapW| 
tactioa  In  moat  eaaw.  Tho  iilr«w  ui«l  i 
nnt  be  largar  than  tnllnaij  talaigraffc  aki^ 
and,  u  rotistaocc  li  i  faaiter  ei  so  i 
Iron  wtll  do  aa  wcU  «a  copper.  Iliacraat)* 
portauea  "f  -.I'Viuai.;'  P.(^.i.iitnr 
rmden  ' 
I'rwf.  Ufci^^  _j_  --..  ,. 


LITERARY  NOTICES. 


.T>lue  froca  the  pnaUcml  point  of  view,  wIUl» 

m  MiOTtiS*!  wp«ct  of  lli»  subject  can  cot 

Id  faitarMt  ud  alinmUie  ibe  Intelligent 


PHracs,  ADTjiifani  OomtiL  B;  Gkomr  F. 
Bakkbl.  New  York :  Bair;  Holt  k  Oci., 
1891    FpueOS.    Teacha'a  prioe,  $S.II0. 

On  of  (b«  mMt  obvious  aud  nuUcal 
I  wraujtbt  by  nKjdern  iovostigatioa  In 
I  <d«MW  of  pbjraiet  is  tbe  gratter  iupor- 
"teaee  trbkh  Iha  pbeaomeQa  of  tater^  have 
•««iUn«l  Cntil  o«npv«tiv«lj  recent  timeH 
nittcr  WW  cooMdeml  tti«  far  loore  eeecotial 
unnr.  and  raodred  ■  cooslderaU;  Urger 
'  of  ttiimtif)!).  The  rwMw  ib  now  th« 
^ciw^t  und,  u  Prof.  Barker  well  aaj-a,  "Tbu 
phystoft  of  tiwtiiy  t*  dinUneciTdy  ibe  scMHoa 
of  cnerfo'.  Uencefurtl]  every  phyNCal  cbaoge 
niiut  lie  regudod  aa  oondltioDed  apoo  the 
truisfvrenoc  or  the  tmnafomatian  of  coeri^. 
Suioe,  tbe  claMtiflcaticin  which  has  been 
ii|>le'l  la  ike  preaeot  wurk  is  based  on  tbe 
at  recent  rfewit  of  eoci^,  ooaaiilered  as 
[  tdtinutf ly  a  pbnuunenon  of  the  ether." 
I!  iitlrtHJuctory  portkm  of  thiEi  book  dcalA 
I  t)w>  gMiera)  pfayaica)  reJailonj  and  the 
Uwa  of  motion.  Energy  ta  nest  treated  of 
■a  a  aia«  oonditioiu  and  worii  as  the  tnuut- 
f eraawe  or  tnoafonnfttioo  of  energy.  Poten 
tial  Is  oonaiderod  aa  a  coiuct^ueuoe  of  tnaaa 
tioa.  Hatter  is  then  treated  of  with 
fvreawe  to  tbe  rtMsdem  tiowr  of  ita  ftnic- 
Osat  comes  next,  under  the  head  of 
ulacutar  pbTNoa,  HUt  roaiaiiider  of  the 
aork  1*  dernted  to  ibe  pfaeaomena  of  tbe 
ctlicr,  which  are  ctaaaified  aa  ff^llows:  etlier 
afttratko  or  radiation  \  ether  sirt»«  or  clec- 
icwIMlaa ;  elber  Turtlccf  or  maiu;netiBm ;  and 
ether  flow  or  dcetrokinetica.  Tbe  metric 
■yKsm  is  used  tbrouglKmL  What  illtuitra- 
lioas  there  are  are  well  plaoed,  but  ihoy  are 
sot  a*  Uttttiemiu  as  might  be  wtshrd.  There 
ts  a  datafled  table  of  uunteuts,  imd  a  uMfuI 
index. 

The  IxKik  is  not,  like  maity  aeientific 

wcvka,  aa  eocjcloiMdia,  oor  Is  it,  as  some  of 

tb#flllunsn>  spttrelr  theoretical  treatiita  li 

crablnea  <  the  impurtaut  cipori- 

■gttil  la<.'  'ic^ui  with  the  oiore 

prvbabla  theory  ur  tliwufef  based  upon  their 

^^ngdaratlock.     Ii  fully  jui<ijfie»  Fmf.  B«r- 

^^^^BKpirtatlun  nt  a  tliorougb  rrient««t.    It 

BIMffiklai  ku  a  pUin  and  Vidd  ntvlo,  and  is 
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re>y  rasdahle.  The  oothor'a  treatment  of 
the  subject  variee  somewhat  from  that  of  the 
old  standards,  but  it  is  a  treatment  which 
recent  work  has  been  inoreaaiagly  leading  up 
to,  and,  in  fact,  making  neoeasary. 

The  old  text-books,  ootwithstandfaig  fre- 
quent revisions,  aro  unsatisfactuiry,  and  a  new 
book,  not  only  embodying  the  resuliA  of  \Xw 
moat  recent  investigmtionti,  but  aUo  upplyini? 
these  results  in  the  treatment  of  tbe  snbjoct 
as  a  whole,  baa  been  a  growing  neceeril^. 
Prof.  Barker  has  given  us  just  such  B  book, 
and  it  Is  furtiioale  that  no  careful  uid  thor- 
oughly equipped  on  author  was  at  band. 

ILsKHiRS  ANo  MoKDucrra  or  FnEnisroBio 
PeorLES.  By  theMARiirui  oa  Xadaulic. 
Translated  by  N.  D'Anvkrs.  New  York: 
0.  P.  Putnam's  Sons.     Pp.  412.    Piloe, 

Ant  one  who  wishes  co  hare  a  handsome 
volume,  ^)lly  illustrated,  aud  giTiug  a  re- 
markably interesting  aooount  of  tbe  disuuv- 
eriea  that  have  been  made  in  regard  to  tiie 
pMplea  that  lived  before  any  mode  of  writ* 
ing  was  invented,  should  get  tbls  work  of  De 
Nadaillae.  The  author  begins  with  a  gen- 
eral fiketrh  of  the  sbna  age.  In  which  be 
shows  thnt  itf  durutioD  aad  lis  plaee  in  time 
can  not  be  eet  off  by  any  bard^nd-faat 
bounds.  Be  then  prooevda  to  tcU  whst  has 
been  leanied  as  to  tbe  food  of  early  man, 
which  Involves  the  subjects  of  prehistorW 
huutiog,  Oshiug,  and  cannibalism.  The  au> 
tlKir  nsnins  tbe  tioraa,  tbe  aurochs,  the  stag, 
tlie  r^deer,  and  other  animals  as  foraishtng 
food  for  the  ancient  meo  ^  Europe,  and  he 
nsmew  place  after  place  where  human  buuoK, 
charred,  and  all  tliose  oootaioiog  laiLnxiw 
broken,  just  as  the  bonea  of  the  lower  ani- 
mals were  treated,  g)ve  evidence  of  canni' 
balism.  In  rapid  attooisdon  he  touches  apoo 
the  numenwmwM  of  animals  in  the  sionr 
age,  tbe  wcapooa  used  by  tdaD  in  killb^ 
them,  tbe  implement*  uaed  In  fishing,  an>l 
various  early  eAorta  at  narigation.  Taking 
op  weapomi,  pottery,  sod  oUier  articles  of 
use  or  ornament  more  in  detail,  ho  describer 
implements  from  the  caves  of  France,  the 
river  valleys  of  America,  sad  from  Eng- 
liind,  Italy,  irpain,  Algeria,  and  Blndostan. 
Be  speaks  of  pottery  from  Germany,  Italy, 
France,  Belgium,  and  other  countries.  Thi^ 
lauls  tt>  s  few  words  on  tbe  aneimt  use  of 
fire,  after  wliich  come  de»criptl(jUi>  of  on 


^tmmm,    MflUm  Sal. 
n*  rTwoaasnJk.    y«v 
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I  ■nvK  or  fri^Kwj  MBBHi^  mM  Aifl  sols 
^ym  far  a  cmcw  vUeh  mmf  asiMd 

l^iiMi fitfit  Am  vtwahatmum  an 

iMfcsl;  tiler«,tke  gnsal  pvted- 

ot  ofaMftitrf ,  phT^dca,  Mi  fculMj  arc 

TW  feaft  pBTt  of  ilH  «avfc  h 

to  hbttM  for  twAtw,  «»d  a  m— g 

I  !■  nsde  for  wrty mtobig.    MMaycML 

•dneittftfa  eadt  bdbn  tke  dtAoito 

dy  of  Bcieics  bcf^BB. 

The  mctbod  of  Ih*  Mtbdr  it  csotlkBt, 

bM  a  false  idea  W  ODOvejvd  hj  iliirtniin, 

I  of  mauafknure  wMA  han  baa  »■ 

hI,  u  ihAi  1b  U»e  maUas  of  filiiik 

"ha  book  ia  fiiDjr  Illaetntad,  and  pro. 

I  Made  DotM  fbr  MaelMn  Md  n  todai. 

I  fhoar  nr  Kiarjui  HAtrm.    B;  Euu. 

IS.   ETAfia    Laodm:  ^wu^  Hoo- 

nwiiflliBln  k  Cg    !>.  US.    rric»,$l.7L 

Mk  patbetft:  tjU«  in  thn  vulitnui  will  cp. 

'  iTfitlrvlv    i-nullbio   io   tboM    W^Ki    nr-.\tl    It 

Una.    Btbd  fa 

'^ti<OtO  aatl   WaicUul   nucuuta 


aciiitel  hiPTv  M^tf  ba  n^  4aaval  •■ 


■.  t^ 


tte 


te  ^M«la 


Wj 


I  Snn.    8y  Wtuttt  S  !■ 

fii^Hl  afilia^   miaal.      Kmm 

Ti    1  I  •       If  ill  III  in   J  ir^iahftr 

wtmm  ia  tfta ita^ af  SCafen^  b«i  pi  I  Hj 
" — .-     -^-.>      ■       ^^^^     ^.^ 

tfa  ia  ikfa  Mik  ef  MaiMi  dHairi^  Al 
aofariMKN  «1A  aciAdic  tees  «ad  pdad 
fla  «n  ba  gleaaad  freM  beaten  b«t  IW  aaik 

od,  vlicb  H  pmnalf  h  ■iliwd^ta  aay  fa 

b«,Mtb»ha— ibrbiWiiiiii  ^11. ■< 

k (■  adfloKl i^t  ha  ttmM  h^^mA^mk 
wUhhkpaplte.  Tks  pte  ef  ite  bak  b  d^ 
Uj^mUw  avfiL  A»  ii  iilh  i  at  wubpM  aaa 
tar  far  a  jwr*a  aoaraa  ef  la«aw»  b  tfl>« . 
Ibit  to  AfMad  HM  •a«l»a  Mtiaav  •»«* 
■fcgdhg  to  tba  ■mlbib  la  aacb  oT  ibM 
■I  tffcrt  b  OHili  IB  M«l^  tha  ■|nr^l  |*a 
MWM  etf  Iba  11  line,  cUa«r  by  ^■■■■l 
warfc.  AlUwMifili  m  ffl—inilnw  ■«  f» 
abhwl,  asplidi  diraettaaa  am  flr«i  |<«  f* 
fJBtBiiig  c3}wriuMi^  oaOecB^  aMtiflaK, 
aftd  fcaaptegiah^ilntfi  ■!  wrf  iiwwl».iii^brt 
rMtrdi,  vtwrt*  fvr  wbkb  m«  alar  pmhlUt* 
aa^antaiy.  Tofdoi  ac*  laJIcaMl  bv  (|a» 
fiiMM,  but  ii  U  Mil  lalaadad  Ibai  tlia  tm^m 
■ball  UM  thnc  OMOtfH  M  »t>rci34i  »>.  Hmi 
WQcfc  can  hm  Tarifld  b; 

A   ^VlK.iJ    K^HO  b   pP^iSU»V>]    (Li   ^.^W^  I 
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botany ;  phyric8,  meteorology,  astrononiy,  ge- 
ography, and  geology  recdve  attention  onoe 
in  two  weeks;  ohenustryand  minerak^  cmoe 
a  month.  The  author,  howerer,  oondden  the 
exaltation  of  one  Bdenoe  abore  another  and 
the  artifidal  eequenoe  found  hi  varioas  cur- 
ricula rery  mialfading.  The  life  of  the  indi- 
vidual is  the  natural  center  of  interest,  and 
•ach  wnence  haa  its  value  in  rerealing  the 
foroea  that  modify  it  ThiB  idea  should  be 
wnphftiiiTiwi  as  the  motiTe  for  acquiiiag  knowl- 
edge; From  another  standpoint,  the  author 
doea  not  bdieTe  in  specializatioo  Use  b^in- 
nera.  The  child-miad  is  drawn  toward  Xa- 
tnre  at  first  from  all  eidee.  To  accord  with 
thia,  study  sliould  be  primarily  broad  rather 
than  deep.  It  will  be  useful  to  note  If  this 
method  reaolts  in  preserring  the  youthful 
BBSt  for  knowledge.  The  book  oontaioa  an 
index  and  suggestions  for  reading  in  ctnmeo- 
tioB  wiUi  each  subject 

In  a  paper  on  Cbn^MrottM  ^rdltteiAtfis, 
Mr.  Ssrrv /Vrpof  definea  his  subject  as  taking 
tlM  facta  of  historical  and  deacriptlTe  archi- 
teetofe  and  describing  tlie  oomparatiTe  prog- 
ress nude  by  all  nations  under  all  conditions. 
ItdoestutcotioeniiteeU  with  the  history  and 
deacnptioiis  of  s^es,  bat  with  the  reasons 
for  Aeir  existenca  There  is  no  greater  eril 
in  areliiteetaral  study  than  isolatioa.  No 
jott  estimata  <rf  all  the  wo^s  of  men  can  be 
pOHihle  whidi  doea  not  take  into  acooont 
their  bondingi;  yet  architectural  liiatorians 
do  not  bentate  to  prepare  casays  on  these 
■nbjecta  in  whfah  the  hiatarieal  erents  that 
rsodered  possible  the  great  stmctnrea  they 
are  dsacribing'are  ignored  or  scarcely  re- 
fetied  kk  **Aa  oomplete  a  reooid  is  needed 
faf  "*"^"iisiii1iHS  the  life  of  a  building  as 
for  miderttanding  the  life  of  a  man."  Soeb 
an  aome  o<  the  fcaurea  which  the  aothor 
tcgwds  as  casential  to  an  adequate  treatmeut 
of  the  subject 

The  Biporl  far  1891  of  the  CkUfofOe 
WtatMer  Btanau  refers  more  particulariy  to 
the  scientific  and  practical  work  of  the  oflSce, 
and  enlargea  tqion  some  of  the  features  of 
cspedal  interest  to  the  poUic  Tbe  chief  of 
the  bureau  haa  cndeaTored  to  extend  the 
hiMrfts  of  the  meteorolopcal  sarrioe  to  agri- 
eakoval  intenata,  as  tbey  had  already  been 
■ppUad  to  eoawnfrrial  requiremeota.  Tbe 
ttoaisKfa  ika  voik  adeottic  men 


of  estabBshed  reputation  not  regularly  con- 
nected with  tbe  bureau  has  been  fairly  suo- 
oessfuL  In  tbeir  reports  especial  attention 
will  be  paid  to  the  applications  of  meteorol- 
ogy to  agriculture. 

A  very  useful  number  of  the  Experiment 
Station  Bulletins  of  the  Department  of  Agri- 
culture is  that  which  oonBiste  of  a  paper  on 
The  Femuhtatioiu  ofMiOcy  by  K  W.  Con% 
til  Wesleyan  Unirenity.  The  paper  oontuna 
a  summary  of  our  present  knowledge  regard- 
ing the  deocRDpoflition  changes  in  milk  under 
the  influence  <rf  ferment  changes  and  bacte- 
ria, with  particular  reference  to  the  needs  of 
the  dairy  industry.  Among  the  speda)  topics 
discussed  are  fermentation  by  rennet,  soar- 
ing, the  number  of  bacteria  in  milk,  relation 
of  electridty  to  souring,  alkaliae  fermenta- 
tion, butyric  add,  bitter  milk,  alkaline  curd- 
ling and  the  peptonizing  process,  blue  milk, 
alccAtolie  fennentation,  slimy  ferroentatioUf 
misoellaneouB  fermcntaticHiB,  and  tbe  practi- 
cal beauring  of  the  subject  upon  dairying  in 
its  sereral  branches. 

The  SevenUi  Annual  Report  of  the  £oard 
of  HeaUh  of  the  8taU  of  Maine  is  lai^ely  de- 
voted to  achocd  hygiene,  and  embodies  what 
migbt  be  called  considerable  treatises  00  tbe 
healthftJneas  of  sclKx^houses,  achool  diseasea 
and  inf  eetioua  diseasea,  tbe  personal  hygiene 
of  the  pufril,  the  hygiene  of  instruction,  phya- 
ical  culture,  the  acboolroom,  desks  and  seata, 
Tcntilation,  beating,  water-cloeets,  etc,  and 
scboc^bouse  plans.  An  act  to  proride  tor  tbe 
registration  of  rital  statistics  went  into  effect 
in  tbe  beginning  of  1892,  some  (rf  the  fruits 
of  which  may  be  looked  for  in  future  reports. 
A.  O.  Yotmff,  M.  D.,  aecretary,  Augusta. 

A  feature  in  tbe  morement  to  secure  the 
systematic  coBitmction  of  better  roads,  which 
is  now  poshed  with  vigor  all  over  the  land,  is 
A  Memorial  to  Congrete  on  the  Svbfeet  of  « 
Comprtkemeiwe  EzUhii  of  Boadt,  their  Con- 
ttnteiiom  ami  MainUiumee,  at  the  WotUTm 
CoIuhMom  &p<mtioHf  with  an  open  letter  to 
the  President  of  the  United  Sutes,  in  which 
Albert  A.  Pope  is  tbe  chief  promoter.  The 
manorial  ii  re-enforced  by  a  Urge  rolume  of 
expresuoos  of  personal  and  newspaper  o{4a- 
ions. 

ComirihmtiomM  from  the  Bolamieal  Labora- 
tory of  the  UwherntyofPemuiyUvma,  ToL  I. 
yo.  1,  ««■**■»»■  papers  on  RudUekia  hiria  (a 
mamtnm  spedmcn),  bf  J.  T.  Bothrodt^ 
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J>itnneit  fNMn;>u/<t  (Kllu),  by  J.  U.  BUcJar- 
luic;  Aa  Abnontm)  Deretopincot  of  Inflo- 
rcAMDCc  of  liiotuM,  by  John  W,  Hnnib- 
brrgcr;  Uftn|i;rowo  Tuinm.  by  D.  Trimlile; 
h'/iifurti  rfjmu,  liy  W.  I».  \Vllw»;  A  Kuoeut 
\'arictT  tif  fintnftla  rniffarit,  by  J.  T.  Ilolb- 
IXKrk  ;  ftDil  MuTcmciiUt  of  U)o  LcKvni  u(  itrii- 
lohu  aff/a  niiil  otltvr  llauU,  by  W,  P.  WiljoiL 

rXc  Hi*t'<ry  nf  thf  Hi^hrr  lijmvtion  in 
^  Ohio  U  pultUiilied  by  the  Uiiitnl  Sutra  Bu- 

.  of  Educaliou  na  «  uuraltcr  uf  Ilvrben 
'  v.  AiimoB'H  verkw  of  coDiritnilKwA  Ut  Aiiieri- 
c«n  Mlacadcuuil  biKtory.  The  ptrfiantioa  of 
tlie  work  wu  tinderlaken  by  Prof,  (horgt 
W.  KrtiifhL,  anil,  be  fAllini;  ill,  h»»  been  etm- 
tiuued  anU  completed  by  Mr.  i/oAb  H.  Cvtr*- 
mom.  The  history  of  collceo  oducBtion  Id 
Olio  Is  of  pccuiUr  iiiiero«t,  on  unxiunt  ot  the 
rcUlivcly  brge  ouinber  of  (?ulle|!«»  tli*l  bavo 
bvcn  orguiiied  wtthio  the  .Stiit«,  uid  the  ra- 
riety  of  the  expcrimenbi  that  h«TC  been  tried 
Id  oonufcthin  with  ili«n.  Hie  niAceen  vxA 
failuru  tlikf  nf  theiw  iiwUtutiaaa  aiford  t«»- 
KniH  Tslunblu  to  men  ioUrated  In  education. 

Tbe  I^t^  MaffOMn*  ii  •  new  moothly 
piTtudical,  d«tot«d  lo  politics,  •dcooe,  ud 
HiraenU  literatnra,  pabliihfid  at  Toronto,  Odl, 
Kud  intended  to  r«prea«nt  Cuiadku  thought, 
diicoM  CcnuUu  qnesdooH,  uid  promot*  0»- 
nadion  IntcrceU.  The  6rat  oumbcr  conlains 
uticlai  nm  CujuIb  and  Imperial  Fad^ralion, 
The  fWicfabo,  A  Oauadian  IdtenturBt  Art 
in  Oanada,  etc  For  ntcooedinf  nambm, 
articles  are  prooUMd  from  leading  politicUnfl, 
dirines,  and  Dlerary  men,  on  toplce  of  cur- 
rent intereaL 

The  report  of  tbe  PiMie  Jn^uMat  and 
Art  Sfhaol,  PhJIndetpbia,  girca  aB  acoouoi  of 
iliB  ohjixtfi  of  thv  eohool,  its  aetbodi^  ntltf, 
repiUtiona,  and  oottnc  of  iu tntcUoo.  The 
lUrwtoni  claim  that  thi*  ichool  wiu  the  fint 
practio&l  and  «uoce«uifui  iUt4TOpl  ever  made 

Fbiladcli»hla  or  eIaewhor«  to  inoorpncste 
tralalni;  ■■  an  Integral  branch  of 
ociuimoQ-«chuut  cduMliuu.  It  wan  eurti^l 
in  !  BS«,  largely  ibruugli  thtf  effortJ  of  Mr, 
Charlw  0.  Lftaail,  It  has  gniwn  rapidly, 
and  its  faeilitiat  have  been  eiiUirKtM  till  now 
Beerly  Mrealaen  buiKlred  pupUit,  from  every 
grade  nf  the  public  tufoools  and  tbe  teadiera' 
t'Ia«atre,  lire  tauffbt  in  U  weekly. 

A  fUrtth  of  tht  I  Aft  nf  JiurpA  Iftdy, 
prvparw]  by  l>r.  V.  &  W,  /fuadAMi«y»  for 
tbe  Amirioui  PhiloMiphleal  Society,  U  pub- 


lUbed  by  IbeAIla  k  Co.,  PhilarfdlpMa  \ 
contains  hi  an  apttaiillx  a  list  of  Dr.  ! 
puhltcmtlona,  •ouely  frnpan,  atid  Terbal  ] 
port«  to  Ktcntific  eocietiec,  oG(ni|iytag  ta 
cloKly  printed  peRB^  lo)^ttier  whit  *  Vm  t 
learned    wK:ictleii   at   home   aait   abroail  of 
which  be  vae  a  member. 

The  Satimat  I^/mUt  H^rU^  b  a  are 
iUustratod  Journal  of  preventlTr  OMilti'atf 
and  applied  aooiuloicy,  edited  by  P.  C.  M^ 
monJino,  M.  D.,  and  poblUhetl  by  J.  flam- 
sou  White,  at  Ban  Diego,  CalifoniUL  It  iirv- 
poeesinallmanerfltooccupya  middle  pooBl 
wfaereco  tbe  prafeeaioa  nod  tbw  Uty  ■■; 
meet  to  discuM  matteri  of  eonmon  knianak 

Pepartnieol  M  of  thr  >'''  'iuBit4Afi 

Kxpoehloa.  Cbicaii^i,  hidn  [-anriK* 

of  JSlhnoioffy,  Arthmoiog^  //u*wy,  Chrtiy- 
raphg,  I^t»-Amftifm%  Amiw,  Cttudif 
and  Uciatui  RAiltiU.  It  wlU  ban  tot* 
acree  of  6iwr  apece  in  tbe  buildhig,  and  a 
strip  of  btad  nearly  a  thouaand  feet  kaig  b 
addiiiiio.  Tbe  pUn  u>d  elaaaiBoBtkai  of  tk« 
exhibit  are  publiihwl  In  detail  by  Prof  f. 
W.  Futnam,  chief  of  depannwnt,  an4  |eo> 
Tide  fur  a  very  full  showing,  partlcnleil*  ka 
the  North  American  and  LatibsAntarieu  4a- 
patoneato. 

Of  the ftflh  vduiM  of  tlieJbwM^^Af 
CW%e  pf8eim«,  /mfunat  Vmifatilf  /•»>«« 
Part  I  eoataina  Htudiea  ea  Xeprodatt- 
mGnte;  on  the  ForraatEna  of  tW  Grf&u»*- 
Layers  in  C^tkmia ;  on  tb*  DcrdopaMBl  of 
Litnutm  bmffiipim  ;  on  the  lateral  tfm  ti 
tbe  Spider;  aa  a  CoUecuaa  of  BSnto  ftaa 
Tiaisbimn ;  and  aa  the  Forautaon  of  Q»m^ 
nal  Layers  ia  Afrwnjiwin  aU  by  Japanwi 
aothon.  Part  II  la  malaly  inwHaA  to  a 
Study  of  th*'  Dieiurbwea  ol  liiiiaipriii" 
alteadini;  the  UiuoOwari  CaxtlMiwahe  cf 
JSOl.  by  l'rot».  A.  T""i»-*-i-  — <  II 
fruikm^  with  en  Opti< 

^e  have  rooeiwi  i  !ii\  m  m  t  ul 
Jeonoffrapiua  Plorm  J^ 
witli  lli^ree,  of  plaota  tail%|iuni  lo  Jay 
which  h*)t  beM  prepared  by  Mr.  KyftV 
Yatahe,  and  is  pulOiahed  fai  ToUa  n0l> 
b«)(A|tlng  til  ■erenlcen  etden  are  ttaaolkad 
and  illuBtritu^l,  witb  JapavoM  and  to^^ 
text  and  full-p«(.'"  r^iiTBtinci 

A  leoiun  <  .  «f  ^tiurw* 

ly  Chrittuyifr  —■   — *• 

ered  before  tb- 
daliaii.  In  WU&>:>ii«f)tr,  r^^  ly  iirne^q 
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91,  hy  Mr,  Harry  ffatm.  hu  hMU  pub- 
bi*il  'm  ft  cnnvpnifnt  [innipljlet  for  tb?  rmd- 
;  of  tlisl  Iat^p  cIh8  who,  "  in  tliis  hiirrylo^ 
p.  will  npiUter  purchu4>,  prmiir^  nor  pntiR«i<4 
•  extetuive  lit«n>ture  pertaining  U>  the  dfe- 
r  of  Am(Ti<»."  It  presents  a  dear  oad 
fillip  adoquAte  Htatcmeot  ia  tirief  of  the  vcak 
of  ColuiulfUD,  luid  uf  bis  rigbt  U>  be  reganlcil 
Ml  the  rnl  dicoorerer  of  AmericA,  of  whloh 
the  author  U  a  strcnoour  uithuUler. 

A  p«[ter  oti  MieKirfon  Flora,  [ireptred  for 

rThiriictb  Anooal  Report  of  the  Secretarjr 
lite  Iftrhigtn  8tat«  Bowi]  of  Agrloultone, 
hf  W.X  Btal  And  C.  F,  WXttlfr,  bftri  in  U 
■■  «lamacil  of  Bun>ri0e.  Expecting  to  lind  It 
■  lormal  botiinieal  catalogue,  w«  find  iiwtead 
«  seriea  of  brici  aketcbce,  appeaJing  at  once 
to  readen  who  at«  of  the  people,  on  rariaui 
eeta  of  the  TCgetatiaa  of  the  State.  Ffnt 
I  account  of  the  topograph^'  of  the  Btiite 
the  botaalcAl  reglcnis,  with  Uata  of  the 
■f»cirri>Uo  platrfi ;  then  a  oamparifoa  of 
t  WM  and  ahrutwi  nf  MiHiIgan  with  thoae 
<d  the  rest  of  the  world,  the  r«aiioD  ciptoined 

Kj  Miclil^an  baa  mj  many  treee  and  Great 
itain  K>  few,  Flatiting  the  Roodi'ido  and 
ftbont  the  Home,  Plimtiug  a  WUd  Oarden, 
jknt*  of  Tariooa  habiu  suitable  for  eulUra- 
Bbu*   The    IVoMuion    of    Flowers,    Uniber 
^hats,  forftge  planta,  veeda,  and  ao  on,  till 
HdaII},  after  all  the  plants  have  been  told 
•bout,  the  formal  catalogue  la  given. 

Mr.  John  Lttefmt^er  oontribat«d  to  the 

Kfith  vdluRit!  lit  the  WisooMdn  Historical 
lectintiH  a  ttkeich  of  the  Bwtw  ooloof  of 
TTew  Olanw,  Wla..  which  nitraetcd  mtwh  at- 
tgnlSatt,  it  being  the  lint  mmmgraph  on  the 
^puiClBg  of  au  i>rgani2ed  foreign  colony  tu 
^k  Sute.     Since  that  time,  thirteen  <rean 
^k,   a   hcaJihf   p<^ular   Interest   baa   been 
^^■keoed  in  Uie  hiator;  of  the  aeveral  for- 
«ig&  gnmpa  of  th«  8tafce.  aw)  a  nmawad  call 
haa  been  DUtde  for  the  Loi^haiager  paper. 
The  aecaam  haa  acconlitiglf  been  rpwritten 
•  ihc  AUtboT,  who  mme  orer  a  child  with 
'  Grvt  ncitlerv,  and  lia»  been  protDintnt  In 
life  of  the  uolnQT-     The  present  paper, 
timg  0/  th*  Svin   Otlciuf  at  Alw 
I  Wis.,  gtvatljr  enrirhed  bv  odditloDAl 
Dtarj  tnaterfol  «nd  brongfat  down  to 
,  ta  prvctimlly  a  new  monograph,  drawn 
I  orlj^nAl  souroaa,  and  of  great  Inicrcdt 
10  dD  Kudenta  of  our  eoatpoaile  nationaUtv. 
Id  ■  paper  no  7^  RAalMm  o/JftiionipKj 


ft)  f^nitkoto^  loui  te  Phgnohgy,  ProL  JonpK 
Lf  Contt-  UM«  the  tenn  phlluwphjf  aa  mean- 
tng  the  8<ieuce  which  treata  of  the  activitie* 
of  free,  Belf<conscioiui  apirit.  The  Tarifjua 
fo«»p,  physical  or  pBrchical.  are  regarded  as 
operating  on  scpamte  planes  without  grada- 
tiona,  chougeablc  from  one  fonn  to  another, 
and  always  related  by  tuutuol  dcp«udciice. 
Aa  the  physical  undcrlioa  and  condidona 
chemical  phenomena ;  the  chemical,  life  pbe- 
nnmenA ;  and  the  tritid  forcea,  paychlcAl  phe- 
Domena;  and  as  the  acooinpUithed  i-beioiHt 
raust  nndenntond  phyF-ic^.  the  phytt'iulugial 
chMni^try,  and  the  iwycbologiat  phyxtologjr, 
»o  also  pByvhico]  forces  aoderlie  and  condi- 
tion the  phimomena  of  free  spirit^  and  than* 
fore  the  philo6oi>ber  most  onderatand  psy- 
chology. 

In  another  paper,  on  JFIatoU  DoHrine  0/ 
the  Botii^  and  Argument  for  JmtHOrtalUy,  in 
CctHparittm  ««/A  tha  Ihctrint  ami  Argument 
dfrived  from  Ike  Sinfy  0/  A'n/urv,  Prof.  Le 
Gonte  preaentf)  the  erolutinn  doctrine  of 
i^rit — that  tho  only  itigniBconce  of  the  wbolo 
hiotury  of  Uie  evoluliuti  of  tfafl  cosiDOe  thruugli 
infinite  time  b,  that  it  is  a  gastatlTe  proc«<(w 
for  the  birth  of  spirit ;  and,  with  this,  a  cor 
respoodiog  theory  of  knowledge  and  motbod 
uf  eitcnding  its  dooutiu,  and  a  philosophy  of 
right  conduct  of  life,  or  a  ibcory  of  tpirit 
trultitre — a  pldluaophy  eqoally  ramored  fnHii 
the  ascetic  on  tho  one  band  and  from  Uie 
hedomatic  on  the  other. 

The  third  part  of  Volume  IX  of  tlie 
Journal  of  the  AcmUmj/  0/  Haturat  JScitnm 
of  PhUadftphia  contsins  a  Hemoir  on  the 
Genus  Patanwytfm  Leidy  and  its  AJIiea,  by 
Cburlea  Earle,  and  a  paper  on  the  Fooail  Avi- 
fauna of  the  Equns  Beds  of  the  Oregon 
Deeert,  by  Dr.  R.  W.  .Shufcldt,  Paleoayops 
is  a  foonil  uf  the  Bridgur  Eooenc,  of  an  ani- 
mal that  was  mora  tike  the  tapir  than  any 
other  living  animal,  of  which  a  ouoaidetable 
collection  of  material  exS^u  in  the  Mnaeiun 
of  the  Phtladf'Ipbia  Aiadcmy  and  a  larger 
collection  at  Prtowton,  tite  two  collections 
being  ample  enoagh  to  permit  s  MUsfactnry 
ooajeotnnl  rertomtion.  Dr.  Shafcldt'e  stud- 
ies of  fossil  birds  are  baHe4l  npon  tbe  collec- 
tions of  Prof.  Thomas  Caydon,  of  Eug 
Uity,  Ore.,  and  Prof.  Oope,  of 
frum  Foeail  and  Silver  Lakes-  In  the  view' 
uf  tho  author,  ihcy  iisubliiih  the  fact  tbst 
the  bird«  of  the  later  Tertiary  time  were  »im- 
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ply  ihc  direct  uceitora  of  eiistin);  pjoeni 
•ad  ■{>cct««  or  birdfl,  from  which,  in  the  in*. 
)M-tiy  of  Eiisuuoeo,  cbe;  bantl;  departed; 
•od  they  «ugg«t  quettiotu  why  oeriAin  trpM 
■faoold  hvtc  pcriibed  witliuut  Ivttvtiig  tnj 
apptrent  dMcenduiu,  while  oUient,  deeming 
to  «Qjojr  DO  more  f*Torable  oondldou,  bare 
boen  pnwenrvd. 

The  «Ubarai«  memoir  of  Profa.  W.  K. 

<ok$  Md  F.  II.  HtrHck  ua  Tht  Umbry- 
}  and  JAff  Hiitnry  of  th*  Matmura  in 
"'bucd  apon  the  ttodice  by  Prof.  Brookii  of 
Ihfl  larval  sugee  of  tbe  order  oontinocd  u 
every  opportntiity  <lnrtng  ten  years,  lo  cnn 
DcctJoii  with  tb«  Maria«  Lttbontofy  of  •fobiitt 
Hnpkini  UnlvcivUy,  and  apaa  #tadiesof  the 
life  biettirlei}  of  additiuoftl  apeoiea  miule  by 
bldMcIf  kt  Ikwufort,  N.  C,  imd  Green  Turtle 
Key  and  New  Providence  in  tbe  Babanus, 
and  (chidly)  by  Prof.  UeiTlck  under  htit  gen- 
eral fttporviitioa.  Harine  cruvtaeewui  are  re- 
jj^anled  by  tbe  author  as  of  eieaptiooal  value 
for  the  nndy  nf  the  laws  of  larval  der^lnp- 
aunt  and  for  Ibe  aii»ly»iB  of  sRooarlnry  ailnp- 
tatkxu  u  distinguiiihed  from  the  ioflueace  of 
ancestty  by  reuon  of  the  greater  itablUty 
of  (heir  ionrgnnir  enrlrantiMRit  u  oompar«d 
with  that  of  land  auluuilj,  permittiBg  grvatar 
)>er«[flt«ncy  of  type;  and  nf  tbe  more  del]- 
trite  charni'ter  of  the  changes  that  make  tip 
their  life  history.  Tlie  memoir,  of  about 
forty  qoorto  (lagea,  i«  illiutrated  by  Bfty. 
•even  large  colon-d  platea. 

St^nt  and  MUiing  arc  two  moathly  mapi- 
the  Qelds  of  which  are  indicated  by 
their  titlcii,  published  by  tbe  P.  H.  IUo<<k 
Pabliihbg  Company,  lodianapolit,  Ind.  Tbe 
table*  of  oontcnta  entbraoe  a  variety  of  In- 
fortnaliuii,  lecbairal.  pnu.>Ural,  and  pnpoUr, 
un  8toiie-<|narr)-iDg  and  worbiaf*  the  limde  of 
Ptone  available  in  Ibo  aru,  road-making,  odd- 
traotkig,  oad  bttllding,  in  the  former  maga- 
doe ;  acd  tbe  operatJosia,  Indiutriea,  eoooo- 
talea,  financial  InterMta,  ctc.»  cooiicclvd  with 
the  art  of  preparing  gnun  for  food,  In  Ibu 
btter. 

A  oonvraimt  epitnmi)  SkHfh  of  the  Orol- 
npjf  d/  AMnrna  i»  piihliahfHl  by  Sm^tns  Aitai 
fkniiK,  Stale  (leolo^t,  in  whl«h  a  gtnerol 
coDiprt^bcxuiv^  fiDncy  of  the  fnrmaii<in«  In 
gtven  in  a  ftual)  Mpaev.  At  appMU*  tram 
\l\p  tnltli-  ir.M'viided,  tbe  fonuatioa*  reprfi- 
wnri'i  tir>^  ti><>  \[vh»aa  (cTT^taUiiM  lefalau)^ 

Bbriatt,  Hilurlatt,    DtvooUo,  <^b(m!f«r- 


otts,  CratACMQ9^  In  Onv 
Pleistocene,  rad  the  Pat— L 

Tfu  Jtey«l  RmJ t9  AwM^ihaU,  «Wa 
BtfffuT  DaMupmuni  ti  itaaoflMl  ii  a  pan- 
phlet  of  89  P>MpBa,  bjr  Caerieo  Le  Finrt,  m 
lying  tbrtHigb  a  n^euriaa  Ufa.  Tha  aarlbv 
baa  oQoploie  faltb  In  ber  <loetrfa«,  ^m* 
forcibly,  ami,  togvUivr  with 
that  ia  oely  oploiflttf  piaiMl 
arguuMmta.  PublUbed  by  tba  fvmAm  * 
We1l»  Conipotny.     Pricw,  U  Mott 

Tbe  GorenunBot  PrlatingOflea  hM  pak- 
Uabod,  in  18113,  the  Kifowt  9f  d^  th^^ 

for  tbe  year  etidlag  June  90i,  189V,  a  pan 
pbloi  of  13S  pa|^  Tbo  yaar  «■•  tha  teM 
une  of  upetathraa  a*  a  brandk  «f  Ilia  palAe 
icrvioe  di«tlQot  from  iba  HiaifhaiailaB  bali 
tntlm.  Tlie  loqalry  reapaettatg  faa4  labB 
,and  tlie  flMiing  ^nmm(i»  *aa  ooatSaMi^  vtlh 
motn  atbeetian  to  ilMaib  tlnm  la  pracadlav 
yearr,  tbe  ftnt  mrnrm  imiM^ 
general  in  thfi'  Tbe  I 

unt  ««acoaat  !:<  n?  tboM 

by  tbe  itranier  Aibairaaa  fa  tlw  M«ftk  Ft 
ciOo  OcciD.  Oa  the  AtlaMtla  ««a«C  Ite 
■taamer  Pii^h  Hawk  wu  aialpiail  m  ifaM 
tavMtigatiotts  having  teftreuea  to  ilv  mfim 
gronmla  of  Umg  Ulaod  Aoaiid  aail  tUtoia 
blnnd.  Other  tea  werk  was  4qM  b  Ik* 
Gulf  of  Uetioo.  AjiMBaatiallyMmlftaftn 
of  the  9ol«nUflo  «<tftc  "•*  tha  »yniMai1i 
InviMtJgatloa  of  hilerlur  watere  with  raifart 
to  tbeir  pbyiical  and  oaturml-blattHy-abanfr 
terialloa, 

Jftj/tieai  fif weocion  In  a  moothly  aM^alaa 
devoted  to  pbyslaa]  eullune,  pabUahad  b^  lAa 
Triangle  Publialiing  t^mpaay,  %ategfall 
Kaw.,  lulXfr  OulUt,  K  0.,  awl  J^m  A'«- 
«miYA,  oditora,  of  whi«h  i^d—  «^ih*> 
bare  boon  acnt  w.  It  baa  aoianf  lli«i» 
Lrlbiittir*  Motne  of  tlio  li««t  Viwtwn  |Ayifail 
I'lilf  JtiitU  in  Ibc  MKlQtry.  Some  U  the  arti- 
c\i'»  in  tbo  aambeni  before  oa  are  tm  Taalalfr 
tion  Id  tlwf  Oymuabaa,  by  It  ^  dart 
U  n. :  PhMcal  B<taaUlMi  la  if  Salute  M 
the  Mratal  and  Spiritaal  Ufa  of  Wibm; 
BlcyuUng  for  \t'---"    *'.„..  ..,  <t.— juji^. 

by  IK  W.  G, 
ficadoB,  anil  oi: 
Tha  Bapart 

.V»  JAaiv,  aarf  HJim  3 
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^A»  29lMtfMinmA  Utndian^  relates  to  «  ro- 
^Boa  raM  hi  eiwot — tncludiiig  mure  iban 
^■ree  bimdred  tbooBUul  iqasre  miles,  and 
^Bibntilog  nun;  direree  ooaditioiu  that  in- 
■  Wiuiec  the  water  lupplir— imd  ooe  that  has 
beOD  little  studied  bj'  geographers  and  gcoli>- 
giaU.     The  nigiatia  djatniaacd — for  tlicre  aro 

tir*  Ihaa  tint  of  them — are  radical!;  dilfer- 
t  ID  moat  oatund  utpectt  from  the  older 
tabiifld  portino  of  tiia  United  Stateg.  "  It 
far  ixutn  dUTertnt  from  New  England  than 
Jipaa.  It  baa  more  potnls  ia  oummuii 
witb  Euro])0  than  witli  tba  great  IfistUMippi 
Valley.  The  rhalk  Undii  and  downs  of  Texafi 
ttr«  mora  rdatm)  to  Fmncp  than  to  the  rocks 
of  (be  adjaoeut  Arkanini  and  Hlaaoori 
[  £tatei."  The  author  hai  endeaTored  to  gjre 
ily  iliu  lawn  of  the  ucdtrreDca  and  di«tribu- 
pn  of  watiT.  Fintt,  be  oarrectM  tome  pny 
Uiug  uuiakQa  oo  the  Bubjoct,  and  nbows 
Water  iWljr  goU  under  Lbe  gnjuuil  and 
laaod  there ;  then  bo  deaeriboa  the  Mrerol 
i  topogrvphicaU;  and  geolof;!  colly,  and 
with  rcfenuiee  to  the  onnditionB  aa  to  under- 

KpuikI  W4i«rs,    Thie  port  of  tlio  work  fs 
\\\  llliutrated  bj  maps  and  n««tion8. 
The  indvMrial  MaffOMkM  Ea  ■  dow  peri- 
1(»1  d«Tot»d  to  the  ProoKrUou  of  Legiti- 
mate   InduMtriml  Eatcrpriaea,  Uailroad   and 
tuufacturing  Int«rMta,  aoii  Ueneml  Topics ; 
n.  KiUit  F.  AfiUtT,  editor;  publinbed  by 
c  Ictduatrial  Uagaiiae  Company,  Clilcoga 
In  the  HrKt  two  nurobera  roUrood  matters  ore 
^^en   prnmincDc'-e   and   occupy    tiy  far   the 
^■r^ei  proiK-rtioa  of  the  space.     Other  en- 
'  terpriaea  ore  noticed  Id  special  articles;  and 
iBformioiioa  of  what  ii  gvlog  ud  iu  the  mil- 
Kwwl  uid  tnduBtrial  world  is  ^van  in  brief 
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<(.<]  Bchott.  rbulM  A.    ribMtr- 
Mit.,  f»r  Vanutimn  tn  UtU- 

I  <'uiUFl  aii'l  HriMlrtiir  t^urrv/. 

1  itti'>iu*,  from  Rirport  fikrlSH). 

I I  >  of  ttic  Arrnn*     By  Prof.  A. 
■■     I'l  — ThP    Pn-hlrtoric   V»ccm  of 

I'  I  -n  IwMit'  Tuylor     pji  10.— A  Prtml- 

I,  ^^    t"(    .1    F   S.n.Vr      Pi,   «.— 

\l  I           -ripi 

A  limn. 

V  ■  '    ;■  ■        '■■■i*« 

l.iM'iiitu.  U>  I't"!.  U.  .\.  .\i-')i>uit.  i'U.  JK. — 
A  MmuiU  of  WUIiun  KlUhim  i-»k«,  F.RB. 
Pp  4 

Ki«vHI.Outflw  II.,  M  n  Til*  National  Mod. 
leal  Krtrlmv      HotuhlT,    Pp  in.    f\  a  ruar 

SwvK  '-r<wa 

latbev  itud 

su-ur  ...  ra. 

Uap.      UoUcd    Hlalsa 

>i      (JlMBrvatloM  (M  PvrtD- 

'>     Ttio  HoDSfaPliii*  nf  OolM. 


W11<Kin,9trT)aiitid.  TbaUatAUwtfca 
Etlioofn^plilr  BlodlM.     Kvw  Totfc  : 

*o>.    Pi.  Ill    H 

■ltd  •.-.  t.nr,. 

Zahni.l^^  J.  A.    ftotmd  tKd  Mnsfe.    OUcMr- 
A.  C.  Nrt.'Iarjt  *  Co.    I>  «t    «V9A 


olar^. 

b«U»L 
MLba 


POPULAR  MTSCELLAKY. 

The  iD^a-EirnpMa  CM««ptlH  af  (to 

Son). — in  n  \i:x\<t!T  in  ihn  bWU-h  Aaiedbsta 
i>n  Tb«  IucIei  Kiirr)(>«in^*  CttoceptiDD  ol  a  l^l' 
ttirc  lafr  aud    it^    Itrnnnir  nfMin  thair  Edt 
^ons.  Prof.  O.  II 
beadi  nautmll}  - 

i:-ODn«>L'ti()n  of  body  anil  kniL  %  Tlw 
UoD  of  tlifl  dooeaHd  S.  Tb*  relaliiaf 
Iwppn  tbe  dcpartn)  soil  ihnw  Mt 
With  rnf^n)  to  thn  oaiur*  ut  tlw  ftaii 
[Miliileil  out  that  lu  prlmitire  Uma  aotil*  vcrc 
woribeil  tf>  the  iini»en»~tbe  mtima  manJU- 
to  n^niphtt  of  varioua  kiada,  Id  lfc«  IwMr  aai- 
niald,  to  r<i<iiitaina,  or  trvn.  naiva  na  fta 
H>iin.%  frucu  which  the  nool  of  nuB  *■«  4f- 
rivcd,  aod  Ui  wlilcb  it  raiumscl  afur  purtii- 
caiiuti.  iVa  to  ita  crMtlon,  ti  tMd  no  opcp»- 
raal  elemoDl ;  tt  wai  misled  beAm  lh>  bad/ ; 
luimetlroM  it  was  idaotiB«d  with  fln^ 
i-trmnlogj  of  the  expttwiiiKia  fur  *cml 
iaitniotjve  — p.  ^,  Suwkrit  artiidWjM. 
"  traniicaidinfr  tha  aenaa  "  ;  6f«ak 
froni  a  root  meaolng  to  aluikf^  at  fan : 
too,  the  notion  of  "  aJr."  "  rapnr."  ••  4iaii.'' 
Silll  lDor«  cnraniwi  iraffthc  ■  ■■-vOi 

lt«  M>at  waa  ihr  boarl  ur  h!  -  m  ~ 

meni  <it  di»*o]iiUon  Ibo  «Xii  ir^^vk 

ibe  moiitli  or  niaitrila;  it  >  '  ^laoi. 

It  pa«MMl  to  tb«  «tfa«r«nl  peglalia.  OiaDi  «ia 
uftou  liiokud  upao  aa  a  Uotl  of  abwfiL  TViBr 
ftolciim  In  th«  faca  of  doath  wan  aSMaard  Irr 
tlie  frvqiirticT  of  *(ui-i')c,  or  of  vaiMlUasiHa, 
nr  the  pitihil<itliai  of  moumkitf;.  T^  tftmfT 
of  a  futurw  life  prsvatant  fai  tka 
etaire  vat*  that  uf  nmiisiBaice,  tfa» 
oooupatioiia  being  tba  matsa  in  thU  •vwiili 
ertn  Qomvr  hMt  doi  rirnrimiwii  tliia.  Bat 
Ihb  ckMinica  waa  i:i  .nd  itmrr 

tb«  Kboali  Ktblwrod  a   .:        _   .  ■  awd  to 
Imco.     The  wvcnuiw  «raa  dm  vtuj^^ttt^ 

the  welfarrnf  tha  •(■'•'■  ■' ■*■  i-»  — —  f 

propRT  iraainmit  uf 

dtTvd  diiuoiiwlsta.  ifrn'-c  u-.i'  u|m«t*ik7 
ot  rltoa.  At  acvt  Iha  bw4y  *m  diiyia  I  4 
b^  tabiiualtiiit,  (inibatd;  ts  praarre  Ok 


bad/:       I 


^ 
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■  of  tbe  dwcisM;  but  in  certalu  coadl- 

Ihw  uf  [Ifcv  u  during  war  or  Uio  ebue,  ere- 

•lirni  wiu  i'm|ilmed.     At  lu»At  a  baDtlfut 

f  diul  )in<]  Lu  be  <r))rinklpil  over  tliv  ojrjvic 

Uip  tipirit  could  obtitin    repoae;    iu 

i  WHS  r«|^nrdml  wUli  homtr.    THb  tiomu 

^  of  cenotaphs.  Tfae 

on  the  model  of  tiic 

HtM>.     Tbi>  4l«oeBS«d  wu  fiirnlfthet]  wiih  all 

livt  for  his  new  bom*— atU&duM 

^  dofa  and  hone*,  weDpooc,  olotb- 

^^iirthenwu«,    Aa  to  the  abode  of  the 

dMil,  tbe  cftriiest  tbe^iry  was  tbnt  tbe  soul 

tMM<lffff«  ethereal,  iMUdIng  Into  the  whid,  or 

fire,  or  eotutcllattoiu.      The   exact   locality 

l^btu  UQcerUiu,  )>»c&iiM  of  th^  uebiiloua  chir- 

^^M«r  of  thrir  life,  for  tlio;  follow-vd  roruin 

^^^■HBpiriu.     Then  the  region  of  blins  wh 

|^6m  h)  the  w«HL     Th(!  germa  of  i  theonr 

of  reiKiinp«n9e  ud  pnnlsliiiiest  were  found 

aarl^.     No  doubt  the  idea  gained  In  ch^ar' 

nail  «b«B  the;  ouno  laut  cootaot  with  the 

auulliK.    Tnuumlgratlon,  regmemiaa,  and 

pwrilation  bvloDgcd  to  a  later  Haa.    The 

n*faitkiQ  between  the  IWtiig  and  the  departed 

w*»  a  wide  ({UMtiuo.    In  addition  to  tbe  care 

Ukmi  at  Ixtrial,  there  was  ctmeumi  oommu- 

alii>n— «.  g.,  in  dreanui.      IfcDtw  the  re- 

flbomi  to  t1)  kindlj  spirits,  like  the 

Uaraa.  fntvtuhi.  manm,  etc. — tb«  given  of 

wealih  ;  (2)  the  oril-disposed,  like  tbe  imwtrm 

or  tarf^f.    Thia  f^ve  riM  to  ancefltral  wor- 

■hip,  and  waa  MiaiiMted  with  the  siuteuta- 

tiuo  of  the  fmuilj ;  ctdldnsi  were  buried  un- 

d«r  the  eaTeo  of  bouMS,  and  did  not  need 

prapitiaiiflo.     TliiL*  the  wonihiponi  wvrv  ac- 

I  by  Icar  and  R7nii>alli7. 

CalUTitlai  «r  Sailpwfn.— The  blstorf 

'  ttw  pultirntian  of  the  ranflower  in  Ruiwia 

^  for  it  waa  bepin  hi  XMt  hj 

IVoroewfh,  for  the  purpoM 

'frum  tbe  w(»d.    It  haa  now 

to  tbe  adjtoeat  prarlnoea  in  the 

b'bifllo,  M  that  Ihc  acreapv  in  «uiitlnw- 

>d  fnini  807,8f M>  acre.*  in  \HH\  to 

^H,SOO   acrea    In    lBt(7.      Sunflowem    with 

■"■■II  «eod«  arc  coltirated  fur  tho  i>il,  and 

iBpione  with  larjpt  Mwd{<  fur  Mlttii;  llie  iwtHbi 

^ha  autn.    Ttw  oil  u  extremely  nutritions,  loid 

Bbna  a  pUasajii  divor.      Another  sourve  of 

IHvAt  Id  found  In  the  rmidual  oakn,  for  wluch 

Ibera  1*  ft  cuoatani  sad  growing  demand 

aliraaA.    Tbe  afaelU  or  honks  of  the  aeedf 


iil.«o  fonn  a  raluablo  ardcle  of  trade  as  fnel, 
when  wood  is  scarce;  ruiil  the  seed  "cupB*' 
ai«  prited  by  famiera  as  food  for  sheep.  The 
mouey  value  per  acre  of  the  crvp  \»  hkrge, 
porhaiM  superior  to  that  of  any  other  CTop 
cnlLiTalud  in  RuasuL  The  methods  of  culti- 
vation are  various.  Some  of  th«  Rua^ian 
farmers  iovariablr  kiw  ennflowt>r8  after  whtist 
or  rye,  and  others  only  after  oats.  Otliem 
advocate  sowing  after  ctorer,  and  aome  oon- 
Bidcr  It  most  profitable  to  put  niaflowers  into 
land  which,  after  foar  or  fire  cropo,  has  Ishi 
follow  for  two  yean.  Ud  the  other  bonil,  it 
wems  gencmlly  iuiuiitt«d  to  be  a  mistnke  to 
w»w  groins  inimt-'diatoly  af[«r  a  sunflower 
crop,  an  Uitcrral  of  a  year  being  neoeMtry 
to  re«t  the  land.  Some  of  the  fanner*  nf 
Toronosfa  mnr  ininfiowoni  in  the  same  fidd 
for  seven  years  In  ■uooestdon;  then  how 
bockwheat ;  and  then,  aftor  a  y«ar*s  rMt, 
rye.  Aji  firewood,  the  stalks  of  the  snnflower 
plantfl  pradiic«  n  brifjht,  hot  flame  quickly, 
and  form  a  pleasant  and  fragrant  fire.  A.n 
acre  of  sunKowcrs  will  yield  about  a  too  of 
tbLt  fuel.  As  the  suutl'jwGr  id  rioh  In  potas- 
sium, even  tfae  ashes  have  a  comneroial  vahie 
for  fertilizing  purpotM. 

Brspfft  for  Bo»kJU— TIic  London  Ppcc 
tator  remarks  upon  the  nspeot  whtch  the 
•ramge  Briton  haa  for  libraries  in  them- 
selrefl,  do  matter  how  little  be  reads  or  liow 
averse  he  may  be  to  spending  money  for 
books,  u  one  of  the  most  InexpUoable  fea- 
cures  of  htd  character.  "  The  impffssivcness 
of  a  librvfT,"  it  says,  "  Is  felt  by  dasaea  far 
outside  tbe  one  which  paM(«  its  life  in  using 
iKMrk^.  The  ordinary  populaliou  of  an  tirdl> 
nary  town,  though  it  wiil  not  always  vote  the 
coat  of  a  free  library,  is  proud  to  believe  that 
ibe  town  library  b  •  good  onOf  regards  itg 
faioreiM  tt  Boowihlng  to  be  recorded  with 
iritunph,  and  ont4>re  the  room*  in  which  it  u 
kept  with  a  kind  of  awe.  It  \«  cotmi'lvrud  a 
marie  of  caste  to  possess  a  good  library,  and 
a  boose  will  sell  bener  because  there  Is  a 
room  in  it  which  has  been  derotod  to  the 
kccjitng  of  bnoki-,  and  thai  to  men  who  would 
regard  a  day  §pcui  lunoug  hooka  .  .  .  as  in> 
tolerably  tedious.^'  Tbe  feeling  b  Mid  to 
extend  to  thoee  who  con  not  raad,  "  and  it  Is 
undoubtedly  tnie  that  serrantK,  though  they 
will  neglect  a  library  to  any  extent,  and  ap- 
parently beUero  that  diut  on  book-«holfeB 


m  ■nwHwif  IimIiu  thi 
Mv  ■•  M*  «tf  tte  NBC.  mA  i^a  1^ 

pand  to  Ua  the  luir  «■  tk*  bo^y.  Tlw 
\mtji»  ibm  ptti  hi  •  cndKao^ttflV^f 
«ofii  li  piMMi  b;  IM  •fab  w  wMcii  it.  TW 
ngahr  Boft  enilI*«aBiMi  W  ■  «iekcr  baat^ 
•owaaf  wan  My  oT  AknAniWdKtbMl 
two  tad  •  batf  fcM  Imi(  »<  ft  fcNt  wUe 
Bz  «r  cfgfcl  India  from  qm  cd<  the  heail, 
to  «  tow  of  the  ana  naivU,  tbaai  are 
hwhM  «Me  aad  aia*  ladiM  h^in  tfaaon. 
ler.  This  M  lo  h«ep  sRjrttizaC  ttirmm  oW 
Ibc  tma*  tfTto  ealbn^  oa  the  facm  of  tht 
baby.  Corrriog  tbrM  quarun  of  Ao  baas 
b  a  mat  of  oodu  bwk.  grrwml  aiull  Uaafc- 
ali  ara  Ulil  acrtm  ib«  cndW  and  iba  Uob 
MM  ii  plicvd  npoQ  them,  vith  it»  ba*d  gcn- 
■mlly  h)««r  tbin  ilifr  niti  of  U>«  body.  The 
anna  sra  [ai<i  atrai^t  by  ha  sldi^  and  Uw 
btaaJuto  in  [olijnl  over  and  k«pi  Is  pbioa 
hj  hciiig  a  bear;  «i}olc«  onrd  with  loopa 
of  tba  auM  iiiat«rial  oa  aitbcr  lida  of  tha 
endla.  Frvqoentljr  tbe  preaaaot  of  a  baby 
fai  a  hovae  wimld  be  auir«ly  onata^ootad ; 
tMi  ahottid  jrou  attisnpt  to  dt  npoa  what  af- 
p«an  to  be  a  ^le  uf  bUokeU  hi  a  oonMr, 
tba  pr^  ^  ■  tM  of  tlia  wabfhful  uiitber  vdl  at 
ODoe  id  '  I  nwfa  yoQ  of  yosr  iiuflt«k«.  notil 
the  fifth  day  Ibe  mothnr  nuut  not  Ma  tha 
aim  nr  [tut-  lib  liiT  i>KN'>'a«luit.  Vu  the  nmm- 
toit  nt  Uwt  day  «h«  batliew  bar  own  hMtd 
kod  tfatt  of  tbo  baby  with  aiuole,  puU  on 
bar  DMKoulaa,  end  la  than  «t  Ubwrty  to  go 
out  of  tha  boua&  lUia  iMuniwi  obarga  of 
tba  btMiflcUold  affalrv,  and  by  Um  talb  or 


L&vofai^faMa 

id 

of  pi. 

«f  iMrMaUataryboUifaMrMiBcaad  i^ 
■iniaiii,  nd  as  tbe 

iMaB^U;  fnr  an  ti 
ctlAiMi  to  tha  aaH  6^gm»  bf  Hv^b» 
gfi  yqgp  nl  wiibili  Aa  bai^yaf  tfe 
acihapnd  H  cnwpbcrf;  ««ro«l,  d»a  la 
•he  t£p  of  «Mh  aikraaai|d«  hMr,  bj  a  «w 
ilmmm  ahan  a<  iimmd  ■wnar.  aad  aa  thb 
chMnav  iMl  b  M  cdh^r;  li«w  ao«  pw 
by  tbe  ioierpobtba  of  «>•  ccfii,  wv  oa 
It,  like  tha  axcnaed  ahefl  oT  a  miMmk,  gro« 
by  tha  daporidoBof  mtm  nwia*  anwd  iM 
edya,  ica  tbwa  aw  no  aach  «ag^  mafib 
ft  law  execptboal  eaaai^  mtik  m  tW  tm^ 
oba.  Odoc  fonaad  and  hardcBad,  the  oni 
eb  of  an  arthni|nd  adorfb  »n  mamm»  b 
aba,  aad  aa  eooo  ai  it  U  'MOcnivn  h  awi  ha 
dbearded  and  ro^boad  by  a  new  «mI  lM)(ar 
ono.  The  naw  ahefl  b  grsdwJIy  «ca«tod,  b 
a  Boft  eoragtinB.  tauSitr  iha  old  aw,  Md  m 
•Doa  a»  thbt  b  thruwn  off  the  tmv  tn*  ^qmUj 
booomea  dutcndwl  aod  eaUd.  Aa  a  raaali^ 
from  ibe  rery  aatim  af  iha  ahitlM^  dhdl 
and  the  nrihod  of  ranrwal  vbbb  tto  «bv 
Um  entaila,  tfa«  i;roirth  of  aa  a>thni|Md,  frnn 
tafari'  lit  oMiTlitii«,  takaa|dMe  h? 

ft»pii>  ixirhnl  fttapaoiaaatf^M^ 

one  ohamotu^iMd  by  Iba  fonoeiltfk  of  a  b»* 

CUtJcIc  *Ui]  l>>  A  sU'Mctl  ill.jn:***'  tn   .    ir        la 

moat 

wry  .1* 

and  grvvUi  bi' 

ab     Aa  tha  chau(^  wi   i.ui^cture  ^'c  iw-i« 
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nrily  "f*"*H  to  tb«  mohing  periodB,  the 
MagW  of  growth  ooiodde  with  the  stages  <tf 
change  to  orguiizatioii,  and  tbm  is  dodc  of 
the  indefinitcnen  which  often  cbanctnins 
the  diifcRDt  larral  stagea  of  *"""*'»  with  a 
mora  oontiuaaaa  niettHiioqtboris.  On  the 
eoDtrarj,  the  lutDie  of  each  change  is  as 
sharply  defined  and  as  characteristic  as  the 
Btmctnre  of  the  adult  itself.  As  the  molt- 
ing period  ia  frequentlT  a  time  of  inactiri- 
tj,  the  animal  may  then  midergo  profoand 
changes  withoat  inooDTeoience.  and  the  sno- 
cesaire  steps  in  the  meUmorpbosu  of  an 
arthropod  are  not  only  well  marked  bat  often 
very  profound  as  weU. 

Tke  But!.— Kore  than  thirtr-fire  yean 
hare  elapsed  since  the  tenn  Bamtu  has  been 
applied  to  a  lai^  and  widespread  family  of 
African  languages ;  bat  it  is  little  known  ex- 
cept to  spedaltsts.  There  is  no  Banto  ooon- 
try,  no  nation  of  that  name ;  the  word  has 
become  an  ethnographical  but  hardly  a  geo- 
grq>bical  expcessitML  And  yet,  after  a  little 
explanation,  says  The  Atheueam,  it  will  be 
found  ao  pregnant  of  meaning,  so  express- 
Itb  of  the  hnndred  and  more  languages  to 
which  it  applies,  that  it  is  not  likely  ever  to 
be  saperseded.  Bantu  is  the  plaral  of 
miMifK,  the  gaiera]  term  for  a  hnman  being 
common,  with  hardly  any  modification,  to 
the  langoagea  spoken  throoghoot  South  Af- 
rica, **&om  the  Kriskamma  River  to  the 
eqaabM-  on  the  east,  and  from  Walfish  Bay 
to  the  Old  Kalabar  River  on  the  fifth  paral- 
lel of  north  latitude  in  the  west  "—that  is,  to 
the  whole  of  the  southern  half  of  that  Tast 
continent,  with  the  sole  exception  of  the  ter- 
ritories occnpied  by  the  Hottentot  and  Bush- 
man tribes.  The  term  BatUu^  it  should  be 
added,  is  mainly  used  by  the  natlTes  when 
q>eaking  of  themftelree  in  amtradistinction 
to  white  people.  One  of  the  varioos  charac- 
teristics of  these  languages  is  to  mark  the 
grammatical  cat^ories  almost  exclusively  by 
prefixes ;  and  another  to  regulate  the  build- 
ing up  of  sentences  by  certain  laws  of  al- 
litemticn,  the  so-called  "concords."  It  is, 
moreover,  a  remarkable  fact  that  there  is 
common  to  all  these  languages  a  great  re- 
semblance, not  only  of  grammatical  forms, 
bnt  also  of  words,  and,  to  a  certain  extent, 
of  iittoma,  so  that  it  is  In  some  cases  difficult 
to  decide  vhetbo:  any  two  languages,  thou^ 


sefanted  by  wide  tracts  of  eountiy.  do  not 
actaally  stand  in  the  relation  of  mere  die- 
lecta.  Indeed,  as  to  cki«ene$«  of  kinship, 
the  Banm  laaguaee^  can  far  Toore  fitly  be 
compared  to  the  Xeo  Latin  or  SlavMUC  than 
to  the  Indo-European  languages^  There  are 
CD  the  northwesterD  confines  of  the  Bantn 
field,  and  b^ood,  a  number  of  languagea 
somewhat  akin  to  the  Bantu,  to  which  Xr. 
Torrend.  in  his  CompantiTe  Grammar  of  the 
Soath  African  Bantu  Languages,  as^iens  the 
name  of  !«ni-Bantu.  They  stand  in  the 
same  relation  to  the  Bantu  as  the  Melanesian 
languages  do  to  the  Malayo-Polynesian. 

kteBprnum  !■  Cytllig* — Noticing  s«ne 
recent  extraordinary  achievements  in  cycling 
— such  as  the  conveyance  of  a  dbpatoh  from 
Chicago  to  New  York  in  one  hundred  and 
«gfat  hours  and  the  covering  of  four  hundred 
and  thirteen  mites  in  twenty-four  hours — The 
Lancet  inquires  into  the  co»t  of  such  ex- 
ploits, and  answers :  "  The  cost  to  the  rider 
is,  we  say  at  once,  alu^etber  unwarrantable, 
for  during  the  twenty-four  hours  in  which  a 
rider  is  occupied  in  covering  four  hundred 
miles  his  faeart  knows  no  rest  from  full  ac- 
tivity, and  the  elastic  coat  of  every  artery  in 
his  body  is  in  full  tension.  In  soma  iD.4tances 
such  is  the  tension  that  the  man  literally  pro- 
pels himself  in  what  may  be  called  blindncaa. 
His  tegs  work  automatically  and  his  course  is 
directed  in  a  manner  very  little  different^ 
When  a  bicyclifit  was  unfortunately  killed 
from  an  accident  caused  by  fast  riding,  a 
witness  said,  on  oatli,  that  the  rider  was  go- 
ing so  fast  and  was  so  intent  on  the  race  he 
did  not  hear  witness  until  it  was  too  late,  that 
is  to  say,  until  he  got  within  two  yards  of  a 
cart  into  which  ho  ran,  when  he  altered  his 
whole  position,  called  out '  Ob ! '  and  coming 
into  collision  received  the  fatal  injury.  In 
another  instance,  where  one  of  the  long  and 
sleepless  rides  was  carried  out,  the  rider  was 
seized  with  Tomitiug,  which  never  ceased 
during  the  whole  of  the  effort.  Ho,  too,  lost 
the  guiding  power  of  his  sensea,  and  for  some 
miles  tugged  on  as  if  he  were  blind,  tearing 
away,  in  fact,  in  a  kind  of  trance,  tiia  tiighcr 
nervous  centers  paralyzed  and  bis  IxKly  re- 
taining its  life  and  mere  animal  power,  held 
living  by  the  respiratory  center  and  the  heart, 
they  also  being  taxed  to  the  very  extremity 
ot  danger."   Young  men  tnay  occasionally  do 


I 


» 


* 


Miohthiitgi  forooce,witliout  »p|)aro»t  imme- 
diate tlktDKge,  but  It  U  iritli  grwt  peril  to 
their  future  vigor. 

cMiJrtruc4e(I  automatniks  «r«  menUoned  in  his- 
tory or  tlio  tii^jim  that  ^oua  with  ft.  JjnoQg 
tbtMt)  »rt>  «  trixKleo  dore  l^llt  wu  niad«  a  o. 
404);  ft  fly^  pr«TCnt«d  to  Chorlee  V  which  wcni 
ruQDd  in  a  circk<  nod  rotaraod  to  ]t»  fitiirtiDK 
po}Dt ;  a  bronie  fiy  made  b;  a  bUbop  of  Na- 
plva  in  tb«  i-tcvcath  c«Dtur;  whit'b  kept  real 
fiica  oat  of  tbe  dtv ;  an  eagle  that  Qew  Ite- 
fbrc  the  Emperor  Maximilian ;  and  tbe  brazvo 
mOD  thai  were  made  hj  Roger  Bncon,  or,  ac- 
cording to  oibitra,  hy  Alh^rlus  UagnuB  or 
RuiTMiUufi.  A  -pider  of  the  urtlinarr  ilixe  was 
exhibited  in  Luodno  in  1KU\  which  wa« 
osu««d  bywbeelwoik  to  walk  od  a  plate,  and 
tu  eliake  itx  paws  wben  taken  hold  of.  A 
Hwao  WM  on  riewaboni  the  tune  time,  swim- 
mini;  in  B  boain  of  water  along  with  Bome  fish. 
It  would  feiu  a  (bh,  gvallow  tt,  and  then 
shake  [(■  win^  A  few  yean  afterward  a 
gob!  bird  appeared,  which  would  come  out  of 
a  lobacuo  box,  spread  its  wings,  nnilNing,  The 
fuMHii  automattm  chew-plajer  wie  a  humtirtg. 
It  was  not  moved  t^  machincr?,  but  by  a  man 
hidden  tuiide.  Some  very  curiouB  aatoma- 
tons  were  condtracted  by  VauvausoD  in  the 
eighteenth  century.  Among  diem  were  a 
flntc^-pUjer  which  played  a  dozen  airs,  and 
anoUier  performer  w  liioh  playpd  twenty  differ- 
ent tunee  with  a  tamhounna  and  a  flageolet. 
ThcM  "artinl*"  were  wtwk<'d  by  «  Htrong 
Rprinp  that  act^d  on  nnmennta  wbiitlet  «np- 
plietl  with  air  from  reaervolrs  which  were 
o|i«B«l  at  tbe  proper  time*.  Vaucanwm  also 
made  an  a^  for  Harmontel's  Cleopatra  thes- 
tro.  which  cuutd  coU  it*cU,  ihnut  out  it« 
tongue,  and  hlu.  His  duck  was  a  very  fa- 
mous imitntion ;  for  Jt  Ovuhl  twfre  its  bead 
aroond  in  search  of  food,  nwallow,  and  "  di- 
gfitt'*  The  aeetet  i>f  ilii  **  diluting  "  wa» 
dUeneered  by  Rotwrt  Hnudin  whtm  hi*  wa« 
engiged  fai  n-pniriag  it.  The  food  that  wat 
given  it  woi  removed  dnrini;  the  iotcnals  he- 
_titeen  tbe  eshihitinnt  and  euiuMo  '*dl^«u 
I"  matter,  ur  Ibe  Imitation  uf  it,  nuppUed. 
idtQ  wae  very  Ingenious  and  wan  emjdoyed 
to  repair  other  romplloaUMlniachiaea.  Among 
them  wia  a  meehanical  organ  that  ooukl  Im- 
pNtvlse  variaticiM,  that  had  ben  taken  to 
plcGca  wUboos  marking  whvn  tlwt  ««vcnl 


parta  belonged.     Ilv  mrcecded  In  puting 
together  agntn,  but  it  is  ttot  known 
eventually  became  of  iL    The  vlaiun  la* 
oenain  tteminary  In  the  old  ilmM  wen 
at  tbe  floor  by  an  automntiv  okcletOB  wHA 
welcomed  them  by  clapping  its  ftnablt  flfi 
ger-botteei 
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Perledlral  Tirtatlami  af  AUi 
f]uestlim  id  tbe  iH-rli>dIclty  of  clmttgna 
glaciers  of  the  Atpa  Id  hereafter  to  be  stad- 
Icd  systemaUi'ally.    It  baa  b«ec  taJcea  up 
the  Onunfll    of    the  Canton  of    I*  V 
which  hoff  put  tlie  matter  in  nharp  Af 
aduinUtmtinn  of  foro»tii.      A  raport 
by  M.  Vorrl  to  the  bfrad  uf  •    |t» 

parwient  reprw*Mt«  tliat  j:  ■■  -  •>'  "'•■ 

and  paruciilBrly  those  of  he  Valata,  are  sob- 
jecl  to  variations  in  ehnpc,  whirh,  ac<urdlaf 
V}  Ml  Im^giitar  itcriiulUnty,  rauae  litem  aonw 
tinit.'s  kj  ^row  in  Imglli,  in  breadth,  sad  ta 
ihickocsB,  and  sometimes  to  decnise.  nfka 
In  very  oonaiderabte  pniporttana.  b  bta 
been  rwogulxnd  thai  mwt  uf  ibe  grai  «» 
taotropheti  whtfh  have  ravaged  tbe  ivgtaa 
of  ihe  Itigli  Alps  have  been  caoaed  by  Ibav 
glacial  vartatiooo.  It  U  wbes  the  glacier  cx- 
teuds,  lengthens,  and  arrlraai  •>  Us  maii 
niiim,  thai  U  iavade»  tbe  llelill  aod  (hwlMya 
Alpine  chalets,  barricades  the  vallejs;  arraM 
the  flow  uf  riverv,  and  laoUn  tonpofv; 
lakes,  the  evaenatioD  of  which  devavtalr* 
the  country ;  or  else,  «ur]>a^fting  iu  Uflval  tS 
nKnuiona,  U  forms  an  avala&cbe,  the  de- 
etnictlre  povcr  of  which  b  (errlbla.  Th« 
preparatory  study  of  Ibttw  varialimt  Ifaat 
has  hem  made  to  the  la»t  few  yxan  ha« 
shown  tfau  thdr  pvriodlcity  hi  maob  Inapr 
tliu  wu  tanamiy  baUer^xl  ta  hv  ilw  «Me; 
the  popular  dictum  that  the  IncrenM  In  alat 
of  gladtm  recun  «ri!ry  tetr^  » 
ly  laconeot.  Definite  Apio 
given,  bill  pnAiably  the  eyoir  oi  £in<-ial 
tmn  b  as  muiih  as  bvm  lUrt^-ire  b*  A&r 
year*.     If  '  ■  &%mi  «paa  as  *te 

epoch  of  T, 

decn-H-M;--  ii,  |..i-;    ..  ■.  -. 
to  IhTu  imt  !■    nil    '■       I  ■■  ■■ 

OD  Uie  Idi'It.'-' 

pears  to  lint>.-   ^^  i 

Uont  lUanc  gronp,  t 

are  still  mtmallng  or 

phiinomfftoa  b  one 

ordinary  Ufelkne  eao  **r^  uitai*  a  >_u4.t« 
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XnataUui) ;  Mtd  it  if  tbcrefon-  imiMwlblo  for 
one  isao  W  ouko  *a  aAvf\aAiB  Ktudv  of  iL 
ThU  i#  the  grooad  (jo  which  M.  Porei  sKked 
[  thr  Hiiite  U>  Iftke  cli«r^  of  tbe  mittcr. 

i  Bcaarfcalilf  I'Ik  Ttve. — Flfftrcwf^v 
in  Hitiuuy,  u»uully  in  >bclt«rcd  pUoe*,  where 
tlHtT  arts  rarvlj  nmoli  Ullor  Itino  the  etruc* 
turei  tbst  pro1'*ct  ()i«'ai.  Nqnr  Roavoff  is  a 
irM  of  luiiuukl  til/(>  uid  whit'li  in  vepr  fa* 
1DOU8.     It  iff  ftboQt  tlie  fluue  lidglit  ae  Ihc 

trees  of  Ui«  region — mj  twi)lv«  ur  eii- 
fwl — but  cmtn  with  ttd  braachw  ■  but- 
Woe  which  may  be  eeiimalefl  at  aboat  foar 
huni1rc<l  dqiiwe  metnfii.  It  m  i<ttiifit(>d  in  a 
fmiTB  girilea.  Its  single  low,  f^aarleil  tiuok 
bi  parti;  iitcloscd  fn  a  broad  wall,  m  that  il 
iff  (JilTicuU  Hi  measure  lu  diameter  «xautly, 
Iml  il  i*  in  ihi-  acigblxirhoud  of  twinitr  incboa. 
Froco  itf  Btarting  at  aliout  six  feet  froui  tbe 
frniuiid,  a  great  maay  limlia  ext«ud  burisuu- 
t«Uy  ia  all  directiotta-— earn*  of  thctn  aa  far 
aa  ftfXj  fed.  These  Umba  are  supported  on 
two  ganb^i  walls  and  on  thirty-night  f^fknitia 
purti,  tMtwMsi  two  of  iho  nwB  of  wbioh  is 
*  oorarcd  aUey-wajr,  ntwut  eij;;bty  feet  lung. 
A  F)raich  writer,  M.  A.  Uchard,  i>aT6  that 
wbdn  be  aaw  tbia  tree  fur  Uie  fimt  titne,  in 
Saptembar,  1B84,  it  wu  Dorervd  with  a  thick, 
gfWD  foliage,  ami  bad  on  it  a  great  many 
fifa,  Ronui  of  which  were  beginning  to  ripen. 
Be  aaked  how  old  it  wu,  and  was  told  that 
ibe  oUaet  jicfaou  ia  the  re^ioo  bad  ncTOf 
known  U  (o  be  diffcrait  frotn  iUi  present  ap- 
pearaiKA.  "  flow  many  6^  n  year  doea  it 
boar  7  "  "As  nianj  as  ve  want ;  if  we  pick 
thea  Vftry  day,  tbunt  are  always  mme  left." 
**  But  bow  inaay  do  you  (lick  a  day  ? ''  "Sev- 
en! taukeia  a  aeawwi "  (of  two  or  three 
nutiitliA).  "  la  it  tilill  growing."  '*  Tea,  sir; 
it  wmUd  »ooa  eo\-er  the  whole  plot  if  I  didn't 
cut  off  the  mda  of  the  liml»  ercrryeor."  It 
ta  tftie  that  the  tree,  tlMUgh  very  old,  ia  vtJU 
vigoTOttB  and  bean  good  fruit ;  and  that,  uot- 
vithauoding  the  dbproportioo  Itetweea  (be 
inink  and  brancbea,  the  latter  make  good 
9vwtba.      The  tree  aUuds  at  the  extfema 

of  regetatioo  approaching  (be  Mesbare. 


m. 


-  BeUif  w  a  Celnrtltj-esteaalea  SIMj. 

— Wrjtiog  in  UnirerBtty  EstcuBiuu  io  favor 
H  of  plaHng  botany  amone  tht<  iiibjecM  of  ei- 
H  Utiainu  Icttarc*,  Pruf.  J.  M.  Mct'ulaoe  re- 
H    Burla  iqani  ibe  extent  to  arhich  the  mind  h«a 


bees  Minded  by  the  ourrent  aystem  of  adti> 
cation  U>  the  porccjition  of  all  that  ia  in  the 
living  world  ouifiide  It  One,  be  aaya,  **  no 
waiah  the  proceai  going  oa  Erery  arerngQ 
child  above  n  natural  denire  to  become  ac- 
quainted not  only  with  the  men,  women,  and 
tihildren  that  he  meets  day  by  day,  but  with 
the  animals  and  plants  that  bo  mcs  moving 
and  ^-owlng.  This  tendency  in  miually  es- 
ootiraged  by  ibe  parenta  if  -they  ant  lumelble 
and  know  aometbing  of  the  facta  of  Nature, 
lu  the  majority  of  cat«Bei,  liowuver,  through 
pure  ignorance  they  stide  the  budding  quali- 
tica  of  Uifl  child.  And  on  acbool  education 
advmuMa,  the  titifling  prooeM  ia  oomptetod,  for 
tbechild  is  silently  tatij^bl  that  all  knowledge 
con  only  come  from  books  or  the  talk  of 
teacbera,  and  thai  to  a«|iiire  knowledge 
through  the  Lodj^u,  by  touch,  from  the 
Bounds  of  natural  objects,  or  by  an  eye-to4ye 
ftudy  of  them,  ia  a  waate  uf  time."  Perceiv- 
ing that  the  course  of  a  few  extenidain  leo- 
turee  ia  not  eufficii>nt  to  groond  poplla  well 
in  Nature  atudici),  the  author  auptge«ta  Lbe 
combination  witli  it  of  corre«poodeucG  teach- 
ing. In  proof  of  the  feasibility  of  thia,  h« 
phdWA  that  he  boA  blmeclf  for  dgbl  ywra 

directed  the  work  of  itudcnta  hundriKla  of 
milea  apart,  aome  of  whom  were  advanced  to 
tlie  study  of  the  highest  worlts  on  die  aub> 
jeot.  But,  beaidee  the  ttae  of  booka  and  hand 
diagrama,  he  every  fortnight  forwarded  from 
tea  to  thirty  freab  Bpedmeiu  to  each,  which 
they  were  reriulred  to  examine,  describe,  and 
claaaify.  Uaterial  for  microacof^  study  wu 
supplied  for  tboK  poasesaed  of  suitable  in- 
iitrumenta.  Many  of  theae  pupilii  arc  now  suc- 
eeoafnl  tMohers  of  biobgy  in  schools  and  c>ul- 
lagea,  and  two  of  tbem  have  eetabUabed 
tubool  botanic  gardeoa. 

Pepper-ntlttlng  In  fan  bad  la*~Tbe  pepper 
plant,  Mya  U.  Adh^mard  Leci^yre,  In  the  Revue 
Boientiflque,  ia  not  a  bosh,  aa  eome  writers 
aay,  but  a  vine  which  baa  to  be  aupporled  by 
a  tree  wbeu  wild  and  by  a  atrong  atAfc*  when 
cultivated.  The  author  haa  aeen  the  vinea 
growing  nearly  wUd  near  Cbandoc  In  Cam- 
bodia, where  they  had  been  planted  by  the 
villagem  and  left  to  tbeouvelrei.  Tbey  grew 
Tigorou.sly  and  to  considerable  Icnglb,  but  bore 
uoly  a  few  bimcboe  of  fruit  and  that  of  an 
inferior  quality.  An  abundant  crop  of  gtvod 
pepper  can  be  obtained  oidy  by  careful  and 
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ikUlfol  calUratloSL  The  indostry  Ihrivw  in 
the  pravliioe  of  Eampot,  where  it  is  pursued 
In  feome  tweoty  TlUogas.  At  tho  villaga  of 
E^uitiD  Ainpil  there  are  dgbty-nine  pUaiere 
and  tnoro  than  a  handred  planUlkiis,  OUD- 
uining  48,411  atoclu.  The  pUau  are  prop*- 
galed  from  cnttings  which  are  made  about 
dght«ea  ioches  luog  and  aco  taken  from 
lUxikii  two  or  three  Tears  old ;  thcT  arc  sup* 
ported  \vj  Htakea  aboat  ten  feet  high,  which 
arc  aulidljr  plMDtod  in  the  groa&d;  and  are 
fartitixcd  at  the  saute  s«asoa  everjr  jear  with 
a  qtecial  manuro  which  {s  oocapoaed  of  tight 
partit  of  k^mmI  Aoil  and  one  part  of  pounded 
alirimp  BbtOhi.  Thu  pUnU  are  Uublv  to  at- 
tack hj  a  minute  paruite  that  dcKtro}-*  their 
fruitfuIneBS,  to  obrlate  which  they  are  treated 
with  a  decoction  of  tobacoa  The  first  crop, 
but  an  lutignificuDt  one,  appears  in  the  third 
year  from  planting.  A  crop  of  about  a  kilo- 
gramue  per  itake  of  two  plants  ia  gathered 
tn  the  fourth  year,  and  the  increase  oootinuea 
for  eight  or  tea  ycani.  Exceptianal  planta 
In  good  aoil  may  return  four  lulogr&iuu>e«  pur 
■take;  bnt  a  crop  of  from  two  to  two  kilo- 
gnuBanee  and  a  half  is  oongidered  a  fair 
average.  Some  plaota  will  lire  fifty  yoare, 
but  they  are  seldom  rcmiineratiTC  after  forty 
yearn ;  and,  ai  a  role,  a  plant  thirty-five  yt-an 
old  ifl  cooaidored  of  no  further  raUic.  Tho 
plants  hloom  in  May  and  June,  and  the 
gathering  of  the  crop  begins  In  February. 
The  bnaohes  which  have  tamod  rod  ore 
picked,  and  the  otheni  are  li>ft  for  future 
Tiiitolioos.  Tho  berriee  are  stripped  from 
the  bunohee  and  dried  in  the  sun  till  they 
arc  black,  when  they  arc  packed  and  made 
rvndy  fur  sale.  White  or  gray  pepper  is  pro- 
duced by  lolting  the  berrien  get  a  little  riper, 
and  cleao^ing  ihem  from  ihcir  outside  eo- 
veiopos.  In  iome  diilricta  ttie  removal  is  as- 
ftisted  hy  ioaking  the  berries  in  aos^waler. 
One  laborer  can  usually  take  care  of  about 
one  thoneand  stakea. 

Taki,  Vild  aad  DonrHUc— ImmcnM 

herds  of  wild  yaks  still  pAsture  on  the  8tcp[>e« 
In  tlie  region  of  the  Lob  Nor  and  ThibeL  In- 
dividual apectea  have  been  domesticated  and 
are  as  oows  and  oxen  to  the  people  of  the 
ooontiy.  Tliirk  and  strong  cloths  are  made 
tntm  their  hair;  tho  tufta  of  thdr  tails  are 
UKcd  in  Hlandanls;  their  meat  la  juicy,  and 
their  milk  U  not  inferior  bo  ttiat  of  oar  do-  ' 


meatio  oowa ;  and  they  are  highly  valued  I 
the  Thibetans  as  draught  and  paok  aalmak, 
and  area  for  riding,  on  account  of 
hardtnces,  readiness,  and  sure-fo 
Attempts  have  been  mode  to  domeadoali 
them  in  France,  but  the  climate  provod  not 
suitable  to  them.  Compariaoa  of  the  skiaa 
of  domestic  yaks  with  those  of  wild  OBSS 
ibowa  bow  the  animal  baa  b«an  modified 
iiimlftr  human  intlucnce  and  tbroogh  dianns 
in  Its  medium.  The  bide  of  the  domestic 
yak  has  become  line,  ts  often  BilTer<white,  or 
gray  varied  with  white ;  and  the  horas,  when 
they  have  not  disappeared,  form  a  iUnple 
eurve  outward  and  upward ;  while  fai  the 
wild  yak  the  hide  )9  uniformly  black  or  vary 
lightly  shaded  with  brown,  ami  the  bonu^ 
which  are  nearly  three  feet  long,  deaetibe  aa 
incomplete  S,  starting  outward,  then  grow* 
ing  forward  and  then  upward.  Judging 
&om  the  apecimens  presented  to  tbe  Paris 
Uusetuu  by  the  Prince  of  Orieans,  the  wiM 
yaks  are  much  larger  than  tlio  domestic  i 
mals,  and  the  long  hair  on  their  Oanka  i 
1^8  grown  lower  down.  Like  the  bobk^" 
these  anitnaU  are  dangerous  to  bimt,  l 
they  aie  killed  at  the  fint  sbot. 


Cidor  PhroDBena  n  Mtn. — ^PraH  \ 

Pickering  nritcs  to  the  Jounial  of  AatraoflOir^ 
and  Astro-Physics  concerning  bia  ehacrva- 
litms  of  Mara  at  Arcquipa,  Peru :  "  The  iad- 
dcn  changes  of  color  exhibited  by  aocsa  of 
the  smaller  areas  upon  the  i^lanet  Han  i 
somettmea  aliiKMt  fltartliug.  A  receol  \ 
was  obtahied  shortly  before  sunrise,  who 
mcwj  region  about  the  south  polo 
of  a  most  brilliant  green,  quite  equaUag  I 
color  the  rattier  narrow  green  band  I 
Just  to  the  north  of  it.  Later,  as  the  aim  t 
up,  the  oolor  of  the  snow  changed  to  afa 
yellow,  the  rest  of  the  disc  changing  la  1 
mean  time  lo  orange.  Later  the  ■■nJin  I 
proved,  several  of  the  canala  **i**rw  i 
and  Uie  snow  became  as  colorleaa  as  ^na  ' 
our  surrounding  mountains.  Tfae  two  fcnasr 
effects  were  probably  due  to  bad  srmi^  thi 
fluctuations  of  our  own  atmosphere  saptP- 
poring  the  colors  of  the  ^nrntuiuling  rapoai 
upon  tfae  anow.  We  have  laid  it  dowa  ai  a 
rule  oever  to  rely  greatly  upon  our  color  oh 
sorratioDS  unices  the  soow-cape  of  the  plaasl 
appear  perfectly  oolorlou  and  the  canal  ly*- 
lem  is  well  dofined."    A  ouHoaa  featnvc  of 


Sou  deeeribad  by  Prof.  Pioker- 
(ing  b  s&  tciu&l  chuge  of  color  which,  elitn- 
faualfng  all  protwhl«  •ootom  ot  error,  the 
planci  retllj  seems  to  uadtrgo.  H«  belierm 
ibftt  MUM  tiiM  to  tli«  ^ltura  those  obKngn 
vlU  be  ttodoesiood  uid  ihcir  Uws  deUtimlDod. 
He  tliiakA  the  grsfttaat  dutgor  lie*  from  op- 
tica iUllatun. 


NOTES. 

A  ooKRECTOBDRirT  of  the  Loodofi  flpccts- 
lor,  Viulct  DitIm,  UeIIs  Ilia  following  fttor; 
of  "  a  ouiloe  racmbor  o(  the  Society  fur  tlie 
Prr'vatinD  of  Cradtj  to  Anlintlfi":  "Imai 
wrelr  1  =  '-  ■  ::  took  up  Itn  abode  io  the  field 
brli'i  ,  nii'i,  after  aociog  ibe  poor 

t)iiti,j  ,  -J  for  -mmv  tima,I  booh  it  food 
KAdmilk:  and  nater.  Tboncxt  d«j^it  wu  still 
there,  and  when  I  was  goinf;  out  to  feed  it,  I 
•aw  llmt  a  small  pug  was  ruDiiing  about  it,  so 
I  took  a  whip  out  with  me  to  drive  it  away. 
Tbe  pog  pliuilod  ibtelf  between  mo  and  the 
•iok  dog,  and  barkiMl  «t  me  u.Ta|7ely,  bnt  at 
tMi  I  wove  it  away,  and  again  fnt o  food  and 
milk  tnd  water  to  toy  protigi.  The  little  pog 
watched  ra«  tor  a  few  mnmenu,  ami  as  mod 
aa  be  fvit  ijuite  anured  that  mj  inUoitiorm 
toward  the  »ick  doe  were  frleadly,  it  ran  to 
toe,  waggiu^  its  tall,  leaped  up  Io  my  sboul- 
d«r,  and  licked  my  f»ce  and  baud^,  nur 
would  It  touch  the  wkter  till  tti«  ioraUd  bad 
had  an  It  wanted.  I  suppose  that  It  wag  Hl- 
lafted  thai  tto  ooapaaioo  wofl  iu  good  baadi, 
for  It  trotted  happily  away,  and  did  not  ap< 
paaf  upon  tlt«  ecene  again." 

Tn  renmlioo-i>|M>ttcd  newt  (Dumyth^m 
wbriimtmt»\  u  described  by  8inioo  H.  Qage, 
hu  tbe  ourloos  property  of  ohaogiDS  from 
Ike  aquatic  to  the  lerreatrlal  life  and  again 
U>  the  aquatic,  uodifybig  or  partially  modify- 
ing iu  hrratbing  organs  to  corrcspoTKl  with 
•■ob  change  o(  mudiuu.     It  appcorg  that, 
•fker  hafinfi  lived  on  the  Isntl,  tho  prepara- 
tieB  for  reprotlnction  requires  the  t«rrcatrtiiJ 
livni  10  ent«r  the  water,  when  the  life  be- 
WUtaa  for  a  gntater  or  lisa  Ume  oricti  more 
putially  «r|iiKUr,  and  that  "  tbe  Burroondinpt 
of  larval  "  life  and  the  Deocaaity  for  resptra- 
CioD  bcuu^lit  dIkjuI  by  the  iiruloiiKuil  stay  un- 
der water  roiiuired  for  fortilistUoti  ami  ovu- 
ill  by  a  kind  of  organic  memory 
by  which  refpiratioD  was  accom- 
^.-  .  ■!■  Urrai  lify.     The  Iroo  toud  and  the 
■  |MDow-eputteti  Mlniuiuitlcr  are  likcwLh;  cnjMk- 
u  vlaof  partially  teiutniiig  to  an  nt)uaiio  iiiode 
I  of  PMpltatMiD ;  aitd  lite  Mtea,  after  lutving 
I  Uail  ite  gilla  Ml  far  abxOrbvJ   an  to  l*c  tnere 
•luba,  noirtu  lo  tho  water  and  rcaociuirea 


ft 


An  extriordiirary  gmtto  waa  recently  re- 
T«alud  at  TnvcniRy,  Kninee,  br  an  oiplosion 
during  tbc  progrcaa  of  the  erdluuy  work  hi 


a  quarry.    Thb  sublerranean  gallery,  wftfc 

wolU  ptiliithMl  as  If  by  water,  it  about  I,fi00 
feet  long,  and  ctidK  in  a  ctuunl>er  about  40 
feet  in  diameter  and  lUx  feet  high. 

TiiE  etpedilion  senl  in  \H0\  from  Bow- 
doin  College  to  Labrador  has  cunGnned  tbe 
truth  of  the  reports  that  hare  been  vaguely 
current  for  many  years  uf  the  exbtoucc  c^ 
a  great  cataract  in  Li^rador.  Ttic  stream 
forroing  tlie  falU  and  rapids  rises  in  tho  pla- 
teau known  as  "  the  Height  of  the  Land." 
Tbe  spray  of  tho  falld  wum  vtiiible  to  the  ex- 
ploraia  when  twenty  milea  away.  The  river, 
nufafaig  tliroiigh  a  gorge  hardly  mora  (ban 
150  feet  wide,  make^  a  sheer  plimge  of  200 
feet.  Below  the  falls  are  rapida,  which  pro- 
long the  whole  deoceot  to  quite  6(M)  feet. 
The  i.'i[ilnrer.4  -niled  down  the  river  for  800 
mile«  below  the  falls. 

At  the  lam  nnnlverMry  meeting  of  tba 
Royal  H(x;iety  the  Cojiley  medal  wan  awarded 
to  Prof.  Rudolph  Virchow  for  his  Bcrricos  fat 
natural  blstor>',  morbid  anatomy,  hidtology, 
pathulogy,  and  i^Uinolitgical  and  archtn)togi- 
cal  sciL'nce ;  the  Htnnfurd  modal  to  Nils  C 
Dundr,  of  the  Uoirereity  of  Lund,  Swedeo, 
for  his  work  tu  spectroscopic  aBtronomy: 
Boyol  medals  Iu  Prof.  Charles  Pritehard,  01 
Oxford,  for  pfautogrmphic  iDri;sti;;utiuaB  io 
astmoomy,  and  J.  N.  Langley  for  physio- 
logical reaearchoe  {  the  Davy  medal  to  Prof. 
KranTota  Uarle  Raoult  for  his  researches  on 
the  frecttng-pitint  of  solutions  and  on  the 
vapor  pre^uuree  of  mlatious ;  and  the  Dar- 
win medal  to  Sir  Joseph  Daltoo  Uookor. 

Airoiio  the  Laos  of  tbe  HIameae  domin- 
ions, ncoordlng  to  aa  article  In  the  Kew  Bui- 
leliti,  tea  leaves  are  nut  used  for  luakLag  an 
infusion  as  in  other  coimtries,  but  are  pro- 
pared  wholly  for  the  purpose  of  chewing. 
They  aro  ateamcd  and  then  tied  up  in  bundles 
Diid  buried  in  the  gruund  fur  alitmt  Rflccn 
davs.  Ij&ivon  tliuH  prepared,  which  are 
called  mi^mff,  are  said  to  keep  two  yeoTB  or 
more  The  habit  of  chewing  mitnff  tn  nearly 
univenial  among  the  Laos,  and  Is  said  to  be 
almost  indbpemiable  to  man  engaged  in  hard 
work. 

Kxpniintjrrs  on  the  niitability  of  alumt- 
nnm  fnr  )inT?cf(hf>m  made  in  a  Rumian  regi- 
ment of  Finnish  dragoons  have  resulted  la- 
vorably.  The  hunHM  were  shod  with  three 
iron  shoes  and  one  aluininiim  shoe.  Wiien 
it  wa»  time  to  renew  the  shoeing,  the  sboca 
of  alomiuum  were  found  to  bnve  worn  as 
well  as  those  of  iron.  None  of  them  were 
broken,  iwne  Hhowed  any  tmccs  of  mat. 
Among  the  advaiitngca  antiupalud  from  tbe 
use  of  Bluminiiin  in  hur«wliotk»  are  grc«t>>r 
facility  in  forgittg  and  a  redm-tluu  uf  tbe 
load  to  be  carried  by  the  borse's  feet 

Titc  Aniertcao  MiotoMopJoal  Sodety  baa 
^^lllH  fiupgdied  it.  frooi  which  it  ofTcn  two 
priiee  of  lift/  dollars  each  for  the  b^tft  pa- 
pem  giving   reralu  of    original    invastijga. 
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rcUtinic  to  uumal  uO  to  pliint  life  r»- 
lolivi'Iy;  tiro  firixM  o(  twenty-fire  doUkrt 
ti    for  llio  ^oonnH  bo^t  pftf»cni  «D  ihcee 
fftil'jcrts;   u  ildllan  Fur  the 

iKVt  qlK    pll<  :  ■-   HI(U«   ^uttjuit 

ir.     -:     ■  '  -  -  .r^  ;   a  jiriKe  of 

I  l^.--     (',.■     ■  x--t    i.illr  ,  tjrrtl    of    fix 

^ll!        >----      il!il:[[-!UUp    i-jM-'-'     bIoJl«i«-*«l 

Itjt'cl;  uid  two  itrias  of  fifuwn  dollsrs 
ich  (or  thtf  "et-unfl  Iwfit  c»>llprt>ori«  of  pbo- 
toiDicropvphff  and  Hlidn.  T)ip  papera  aboultl 
ho  iiu)imiu«d  to  the  eommittee  uo  or  btifore 
J  '    la  (^W.   11.  HeuDiui.   Hccrciory, 

^  <    D.  C).     All  pbolo^iitis  ud 

rh'.- tiitth  prfwn   ff^  -«L..,,   nr«  U>  ►>*• 

cfiiui;  itic  I'DJiMTtT  i»f  '  Tbe  ol>- 

jecl  of  the  prixca  !»  i..  i-    and  en- 

coumt^e  originkl  inrMUgatiua  in  ttic  biology 
of  Xortli  Amarioa. 

Db.  Atfwn,  of  the  Murine  Surrey  of  In- 
dia, has  obforred  tii  tlie  smicturo  Id  the  oip- 
pen  ud  Arm  of  tlie  red  c'ycopod  crab  of  the 
thorcM  a  ragular  fiddling  ap[>aniUiii  like  tlie 
0tridn1»ling  Kppaniluti  nf  nuiny  iiuept«.  lt« 
lutu-ic  is  beitrd  wbra  tbv  crab's  barroir  is 
thrvRtetiL'd  l>T  no  iDtJuder,  and  mdiuUly  ri«c5 
in  louilntwf  niid  r<hrilltteM  uia  frsf^iiracT  if 
Lht)  proHen<%  of  tlii'  intruder  ia  caadmied,  un- 
til it  tKfomeH  n  ttiDmllnoui'  low-pitched  whirr 
or  bijih-pilvhed  ^rowl.  the  burruw  t«tiDg  as 
a  roKuiAtdr.  CrolH  of  ibv  Mune  spcvie*  will 
not  voter  one  uio(lim*!»  liurruwa  unle«c  tlicy 
>  forced  to,  wbi^ii'  Dr.  Atroclc  infers  that 
tue  of  the  titriilnlatin^  Bp|KiratuB  b  to 
irom  othera  a^puiuit  ci-owdiug  upon  Ita  bole. 

Un.  V.  W.  DoDuitrr,  of  nrwjklyn,  olaiioe, 
In  a  pamphlci  which  he  hoe  publifhe^l  on 
lb«  mi)>j»ci,  In  liavi!  UipLxner^d  iti  thetilaL'ia) 
drift  at  (JtfTiTi'iit  I'lucr^  in  Hai>(uchu«<'tt«i, 
Oinnprti(*al.  New  JrrsPT.  nnd  Pennsylvania, 
and  on  Suiton  I>laii<j  and  in  the  dty  of 
Brooklyn,  etidenou  of  nianV  worlc,  tcAUfy- 
big  that  iba  human  race  wati  old  nt  lliv  (ila- 
daJ  period.  ThceTideiic«  couniw  of  repre- 
MDlatkuitf  of  the  bunian  head  cut  in  vaiit^ua 
kind;  of  atone  or  mndelod  in  cluy,  flat  tablets 
of  rlflv  bcaj-intr  portraits  of  mm  and  women 
and  <it  eii^tint;  and  extinct  animal  fonns,  to- 
gether wltti  objoctti  of  primitive  pyntx^lsin. 
Neb  aa  occur  on  the  motit  ancieut  coins,  and 
city  nioldn  and  «toot>  aeuU.  Hli  pamphlet 
ounljuuf)  a  nuuilwr  of  illustrations  of  them 
objeiita,  which  are  ourioua,  (v  say  tbe  leaai, 

Toi  committee  of  tb«  Amerioaa  AMOtla- 

tim  to  wblt'li  ihtf  ewbjecl  woa  tefeired,  aj*- 

prove  the  ref)ltir}t»iif  "f  (!n*  Aii^Jmln-iin  A.-- 

•ueiatioU   ••<  ■  - 

tntttev  OD    ' 

that  til.  '^- 

viled 


S Hating  wonU.   fc.   far   »•    p..— n<!^. 
ao  date  '  viraf 


rat] 

Uian  to  Uie  vxv  l^tlian 

to  it^  propw  L"!  tmi--iJ 

words  should  bnvt.-  a  iuiui  : 

confono  to  tlu'  genius  'if 

(fiiagcji,  or  thai  a  paruaym  be  niaije  I-jf  «aii 

tei'lmiod  wonL 


OBITCART  NOTES. 

fin  RicRAW  Own,  one  of  tbe  aoi*  : 
mow  componuiTi;  anctomlsu  tA  the 
died  in  bmdoo,  Deceaib<!r  IS.  1092.  la 

fiji^rr-ninth  year  "f  hi"  tfT      A  full  cltirtcfa 
■-■I,  whi  por- 
iBlUy,  Vii. 
A-vJil,  .Su.   i  i^^iK',   I'^'T-.M- 

Mr    W    U athiu  Wii.i  t«w<i.  antliar  tA 

tbe  -■  .:tifle*  on  T! 

Cons  rjcl    in    tJi- 

yeair  at",  uit<i  suddouJy  ai 

den.  Kncland,  November  ti- 

by  whicb  be  was  beat  I(do<"_   _       _  Kuel  > 

die  Sun.     Mni'b  nf  hiH  work  was  Pontribitte^ 

to  serial  pulillcjitifin^,   rind  a  mlnmr  cf  i^ 

popular  e4«A\-a  wa#  i-  - 

under  thn  tilJe  of  Kti' 

Hi*  Tliruogh  S'lj;  -  annn-a/'t  ^-%l^r^z 

attemioD  to  il)>.'  of  Nuotwit-  w  • 

summer  ronrt  1'-,  ,.„^,,^„. 

Db.  K.  W.  SiniRMB.  a  distlognUbnl  O* 

mui  enghieornii^    '    '  '  '  m,  lUe^l  (a 
December  6,  Iti'  ''om  at  LmAi^l 

Hanover, In  I M|.,  ..  the  Lub 

nasiuni,  joiucd  tlie  l*tu6stau  snlilvr;  1 
and  willidrew  frou>  Itn'  Fin!"  of  tli 
emmeut  in  18MI  atid  -natilf  ttti 

entifii'  FtM'liM  nnd  i'  priana. 

wa?  ri  M.mjrf  iiie  mnM  ff«l»>' 

ab]t-  :ii)ns  of  cleciiiatT  0^4 

of  tlii'.ivvr.  .11  <:ii..u>u*i  apparanu,  tapwstwl 
th«  MenMrtw  qutfilisflvar  nnlt,  ooairitewd 
murli  lo  the  «Tic(^ft»-riil  <^t»btt'hnii'nt  of  lW 


rtani.  .Tmhj,  H.  XiiWiiysBt    of  Oplnrnlai 
Coll'  .  IWeatcr 

7.  I*-  -^ffsiW^ 


ptvitii^Li  Atjij  ii|i(iUiii.i  r-b'.'iilij  Li'  iiryk',  'Jta-  '  L-.-tHi"!!  in  t-i'^'^. 
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THE  GLASS  INDUSTRY. 

Bt  Psor.  C.  HANFORD  HEta)EB30N. 

TEE  DEVELOrUENT  OF  AMERICAN  INDUSTRIES  SINCE 
COLUilBUS.    XVII. 

T  the  beginning  of  the  eigliteonth  contiiry  the  glass  indus- 
try waa  practically  dead.  The  latter  part  of  the  century 
riinesMMl  its  slow  reviral.  Some  of  these  enterprises  were  ahort- 
|ired;  others  onttastcd  the  century.  No  very  striking  improvo- 
nents  were  made,  the  most  noted  change  heing  tlie  Bubstitutinn  of 
a  for  wood.  But  an  immoneo  amount  of  eiperienco  had  been 
lined,  and  meanwhile  a  home  market  had  grown  up.  The 
linoteenth  century,  therefore,  opened  with  very  flattering  pros- 
cto.  A  united  people  had  taken  the  place  of  a  group  of  Bcat< 
colonies,  while  the  improved  standards  of  domestic  comfort 
liter  demands  ujion  the  glass-maker's  skill.  The  majority 
I  were  no  longer  willing  to  make  oiled  {mper  do  duty  for 
^laes  In  their  windows,  though  even  now,  at  the  close  of  the  cen- 
re  are  thousands  of  cabins  throughout  the  South  which 
Uute  of  a  single  window  of  any  sort  whatever.  There  was 
'  an  increased  demand  for  glass  table  furniture  and  articles  of 
luxury.  The  invalidism  of  an  aging  civilization  created  an  un- 
liappy  market  for  patent  medicines  and  other  nostrums  which 
"must  needs  be  put  up  in  glass  bottles.  Greater  delicacy  in  diet 
jave  rise  to  the  preservation  of  fruit  and  vegetables  for  the  win- 
3r  season,  and  made  the  production  of  jnrs  for  the  purpose  almost 
,  separate  industry.  Both  technical  conditions  and  social  require- 
'nients  have  thus  conspired  during  the  present  century  to  forward 
tho  development  of  glass-making.    Its  history  divides  into  two^ 

VOL.  XUL— 88 


Wme 

t] 


"^^-^"^ 


rnsui 


s 


periods,  tlmt  preceding  and  that  following  the  introduction  of 
natural  gas  as  fuel.  The  century  opened  with  tho  almost  univer- 
sal use  of  wood,  tho  new  and  experimental  plant  at  Pittsburg 
alone  making  use  of  coal.  It  euds  with  an  almost  universal  ose 
of  natural  gas,  where  it  can  be  obtainedi  and  an  unmistakable 
tendency  to  substitute  manufactured  gas  for  coal  where  Katnre 
has  not  supplied  the  gaseous  fuel. 

The  States  which  now  lead  the  glass  industry,  Pennsylvania^ 
and  New  Jersey,  were  already  at  the  front  in  the  beginning  of  th^| 
century.  In  Pennsylvania  there  were  a  number  of  enterprises  on 
foot.  Philadelphia  took  quite  au  active  part  in  this  development 
The  Kensington  works,  established  by  Robert  Towars  and  Joseph 
Lcacock  in  the  full  of  1771,  had  passed  through  a  number  of 
hands,  but  was  fairly  continuous  in  its  operations.  It  ultimately 
came  into  the  possession  of  the  Rowland  family,  and  was  sold  by 
them  in  1833  to  Dr.  Thomas  W,  Dyott,  a  notable  figure  la  the 
anuals  of  our  early  glass-making.  They  were  at  this  time  the 
most  extensive  glass  works  in  the  country,  melting  about  8,000 
pounds  of  batch  every  day  and  turning  out  something  like  1,200 
tons  of  glass  a  year.  This  was  chiefly  in  the  form  of  bottles  and 
druggists'  supplies.  There  were  £ve  furnaces  adapted  for  burning 
both  coal  and  wood,  as  well  as  North  Carolina  rosin.  From  two 
hundred  and  fifty  to  three  hundred  hands  wore  employed  in  carry- 
ing out  the  various  operations.  Dr.  Dyott  failed  in  1838,  and  the 
works  were  idle  for  several  years,  thus  losing  their  former  prea- 
tige.  There  were  also  window-glass  works  at  the  Falls  of  the 
Schuylkill,  and  another  lower  down  on  the  river  at  South  Street 
wharf.  When  the  first  census  of  manufactures  was  taken,  in 
1810,  there  were  two  glass  works  in  the  county  and  one  within 
the  city  limits,  tlie  joint  product  of  which  amounted  to  only  $26,- 
000.  Olass-making  does  not  seem  at  that  time  to  have  been  very 
successful  in  Philadelphia,  for  in  1820  there  was  but  one  plant 
reported  in  tho  whole  county.  In  that  year  a  co-operative  flint- 
glass  works  was  started  in  Kensington,  but  it  did  not  succeed.  In__ 
1840  there  was  but  one  works  reported. 

Here  as  elsewhere  throughout  eastern  Pennsylvania  there  h« 
been,  since  then,  a  steady  incroaso  in  productive  power,  but  ryla-' 
tively  there  has  been  a  raai-ked  decrease  in  the  industry.  The  char- 
acter of  the  product,  too,  has  changed.  Philadelphia  probably 
produces  at  tho  present  time  about  two  million  dollars'  worth  of 
glass  a  year.  None  of  this,  we  believe,  is  sheet  or  window  glass, 
except  a  little  for  decorative  windows.  The  most  of  it  consists  of 
the  fancier  sorts  of  hollow  ware,  lamps,  globes,  chimneys,  cut  glaS3> 
and  other  forms  of  domestic  glfissware  and  of  articles  of  luxury. 
The  reason  of  this  change  is  quite  obvious.  In  the  production  of 
glass  in  the  mass,  sxich  as  window  glass  and  plate  glass,  Phikkdol- 
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pliia  and  the  eastern  part  of  the  State  could  not  possibly  compete 
with  the  Pittsburg  district.  The  conditions  an,i  nincli  lusa  favor- 
able in  tho  matter  of  fuel  and  crude  materials.  Skilled  labor,  hpw- 
^ever,  is  more  available,  and  artistic  influence  are  more  in  the  air. 
In  the  production  of  this  liner  ware  the  intellectual  element  is  so 
much  the  hirger  ingredient  that  the  cost  of  the  bare  material  itself 
is  of  less  moment.  In  consoquence  wo  find  Philadelphia  at  the  pres- 
ent time  an  important  center  in  what  may  be  called  the  sesthetic 
department  of  glass-making.  We  find  here  the  mantifacture  of 
largo  quantities  of  decorated  gas  globes,  together  with  such  other 
wares  as  require  the  etching  action  of  hydrofluoric  acid,  and  of 
cut  and  engraved  articles  of  various  designs  and  for  multiform 
usosi.  It  was  here  that  the  process  of  making  cameo  glass  was 
imported  from  England.  This  department  of  glass-making,  it  ia 
true,  has  not  proved  commercially  successful,  but  the  manufacture 
of  the  cameo  ware  well  illustrates  the  tendency  toward  variety 
of  product  which  is  shown  by  industrial  ctutors  depending  for 
success  upon  nicety  of  workmanship  rather  than  quantity  of  out- 
put. 

These  conditions  have  ahso  given  rise  to  the  invention  of  ma- 
chines and  processes  noted  for  their  ingenuity  and  importance. 
The  sand  blast,  by  which  glass  is  quickly  and  cheaply  ground  by 
exposure  to  a  blast  of  air  charged  with  sharp  sand,  is  the  inven- 
tion of  a  Philadelphia  gentleman,  General  B.  F.  Tilghman.  80 
powerful  is  the  abrading  action  that  a  plate  of  corundum  may  be 
drilled  in  this  manner,  and  even  the  diamond  is  worn  away.  The 
blast  has  also  been  applied  to  the  manufacture  of  files,  and  to  the 

»  drilling  of  mef-al  plates. 
The  industry  also  started  up  in  a  number  of  other  districts 
in  the  eastern  part  of   the  State.     The  attempt  made  by  Mr. 
George  Lewis,  an  English  gentleman,  to  establish  glass  works  at 
I  Kagtesmere  some  time  between  1803  and  1809  was  scarcely  less 
picturesque  than  the  earlier  efforts  of  Baron  Steigel.    In  1886 
the  ruins  of  the  glass-house  were  still  t-o  be  seen  on  an  emi- 
tneoce  overlooking  the  lake.    An  old  frequenter  of  the  place — for 
it  has  since  become  a  well-known  summer  resort — was  fortunate 
enough  to  have  in  his  possesi^ion  somti  excellent  8pecimens  of  the 
pearly  glass.    But  in  the  first  decade  of  the  century  it  must  have 
a  lonely  place,  and   we  can  not  help  wondering  that  any 
should  have  had  the  temerity  to  put   a   glass-liouse  there. 
lit  is  true  that  the  natural  conditions  were  good.     The  sand  at 
'one  end  of  the  lake  is  beautifully  white  and  pure,  while  the  sur- 

I rounding  forests  furnished  an  abundance  of  fuel  and  alkali. 
The  gl.nss-making  seems  to  have  beon  a  technical  success,  and  it 
id  said  that  Mr.  Lewis  made  considerable  money  dnring  the  Wmt 
of  181?,  but  the  difticulties  of  transportation  were  ultimately  t 
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mach  for  the  enterpri^t^.    The  works  were  BefMirAted  from  tl 
markets  by  long  distances,  and  by  roads  wlijcli,  after  the  laj 
of  nearly  a  century,  are   still  very  rough.    Mr.  Lewis  appean 
never  to  have  lost  faith  In  the  undertaking,  but  after  his  dc 
the  works  were  finally  abandoned. 

There  are  doubtless  many  other  qniet  localitiea  scattor 
throQghout  i\\v  Stat©  which  could  tell  a  similar  story  of  endeavii 
and  perseverance  and  failure.  West  of  the  moantains  tho  dl 
velopment  of  the  glass  industry  has  been  phenomenaL  Tho 
works  established  by  Mr.  Oallatin  at  Xew  Geneva  in  17U7  con* 
tinned  to  make  window  glass  for  many  years.  They  were,  how- 
ever, finally  abandoned  toward  the  middle  of  the  century.  B^ 
the  establishmonts  at  Pittsburg  became  the  nucleus  of  a  | 
milking  center  which  is  to-<3fty  quite  unrivale*!  in  impor 
by  any  other  glass  center  in  the  world.  In  tlie  early  days  it 
was  not  all  smooth  sailing  by  any  means.  But  the  men  who 
nourished  the  industry  soem  to  have  possessed  unusual  enterprise 
and  perse x'orance.  Their  pioneer  efforts  in  the  uao  of  coal  in 
place  of  wood  was  in  itself  an  act  of  no  little  industrial  coor 
for  even  in  1810  this  remained  the  only  plant  in  America  whi< 
used  coal.  The  product  of  the  Craig  and  O'Hara  factory  WM 
chiefly  window  glass,  though  an  occasional  lot  of  bottles  was  als 
turned  out.  About  1800  a  second  glass-house  was  established  ii^ 
Pittsburg  by  Denny  and  Beelon,  It  used  wood  cxcio" 
a  fuel— l>eing  so  situated,  indeed,  on  the  north  side  of  i  _  ig 
River  that  coal  was  not  readily  obtainable.  The  works  did  n^ 
prove  successful  and  were  soon  abandoned. 

The  records  of  the  industry  show  tho  establishment  of  viiHc 
other  works  during  the  early  part  of  the  century,  bat  tho  majc 
ity  of  them  were  unsuccessful  and  were  sooner  or  later  forced  1 
suspend.    The  first  fiint-glass  works  were  proViably  those  est 
lishod  by  Messrs.  Bake  well  and  Page  in  1808,    They  starti^^ 
one  six-pot  furnace,  but  met  with  such  flattering  suc<"^     ' 
constantly  enlarged  the  capacity  of  their  works.    In  ' 
1810  it  is  stated  that  "decanters,  tumblers,  and  every 

tion  of  flint  gloss  of  a  superior  quality"  were  man^ ...i. 

Pittsburg.    From  this  time  onward  the  growth  of  the  iml 
has  boon  continuous  and  rapid,  except  during  a  brief  period  pre* 
ceiling  181i>,  when  a  temporary  decline  was  exparienci.'*!. 

It  would  1>G  both  uninteresting  and  foreign  to  the  present  pui 
to  enumerate  the  soparute  ' 

168, but  the  figures  illustrating'        ,. 
this  time  on  to  the  tenth  census  are  too  signiQcaQt  to  be 
f.       ■  Thus  in  1837  i'  •  v         * 

I  ig  an  annual  pr- 

un.>  were  twenty-five  factories,  with  a  yearly  output  vatnod 


8,600,000.  It  will  be  noticed  that  while  the  numl»er  of  establish- 
monts  only  doubled  during  this  interval  of  twenty  years,  the  value 
of  the  prt.Kluct  was  nearly  quadrupled.  At  the  time  of  the  tenth 
census— that  is,  in  1880— there  were  fifty-one  factories,  yielding  an 
annual  output  of  about  $0,000,000.  The  importance  of  Pittsburg 
OS  a  glass  center  can  tH>st  be  appreciated  by  couBidering  these 
Sgures  relatively  to  the  whole  American  output.  The  one  district 
jf  Allegheny  County  produced  a  little  over  a  quarter  of  the  entire 
{1as8  manufactured  in  this  country,  while  t)ie  State,  as  a  whole, 
I  trifle  over  two  fifths  of  the  total.  The  product  was  win- 
B,  hollow  ware,  and  green  glass,  no  plate  glass  appearing 
in  the  State  returns  up  to  that  time. 

While  the  other  conditions  were  also  favorable,  the  chief  cause 
[>f  this  marked  development  in  Pennsylvania  has  undoubtedly 
been  her  fueh  During  the  first  ten  years  of  the  century  hor  for- 
ests alone  were  used  to  any  extent,  but  the  substitution  of  coal  for 
wood  went  on  continuously  for  tbe  succeeiling  seventy  years,  until 
in  1880  it  was  everywhere  the  chief  fuel,  wood  being  employed 

I  only  in  heating  the  annealing  ovens  and  for  other  minor  purposes, 
[Up  to  1880,  however,  the  development  of  the  industry  consisted 
Jor  the  most  part  in  the  improvement  of  already  existing  devices. 
The  furnaces  were  made  larger,  the  chemicals  were  purer,  the 
tnelting  pots  more  capacious.  The  coul  was  burned  to  better  ad- 
vantage, and  consoqueutly  the  butch  was  more  thoroughly  fused. 
Greater  diiferentiation  of  the  processes  was  being  slowly  brought 
about.  In  window-glass  factories  separate  furnaces  were  provided 
■for  melting  and  blowing.  In  the  handling  of  the  gloss  there  were 
^timilur  improvements.  The  continuous  rod  leer  was  coming  into 
use,  while  bottles  and  other  hollow  ware  were  annealed  in  iron 
trucks  and  no  longer  needed  separate  handling.  All  these  were 
substantial  gains;  yet  up  to  1880  the  fact  remained  that  no  very 
radical  changes  lia^l  been  introduced  into  general  gloss-making 
practices — we  do  not  here  refer  to  the  subsequent  working  of  the 
material — and  it  was  undeniable  that  the  American  product  was 
in  many  respects  inferior  to  the  imported.  We  could  not  at  that 
lime  successfully  compete  with  Belpum  even  in  the  matter  of 

E-^ndow  glass. 
But  during  the  post  decade  there  has  come  a  change  so  rad- 
1  and  so  far-reaching  in  its  residts  that  more  gloss  history  has 
(n  condensed  into  these  busy  ten  years  than  is  to  be  found 
Uie  pre\nous  eighty  years.  The  natural-gas  well  has  been  a 
itablo  Aladdin's  lump  to  the  glass  industry.  The  fuel  itself 
has  been  known  for  many  years.  As  early  as  1775  Washington 
had  a  "burning  spring"  on  the  tnict  of  land  deeded  to  him  in 
the  Kanawha  Valley  for  military  service,  which  he  desired  to 
make  public  property ;  but  through  some  technicality  the  grant 
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was  never  completed.  The  first  utilization  of  natnral  gas  of  which 
we  have  record  was  at  Frodonia,  in  New  York,  in  J821.  This  fi 
well  was  an  inch  and  a  half  in  diameter  and  only  twenty-se\ 
feet  deep.  The  gas  was  used  solely  for  illumination,  and  when 
Lafayette  visited  the  town,  in  18^4,  the  inn  where  ho  stopped  wm 
thas  lighted.  The  Fredonia  well  excited  an  immense  interest  on 
both  sides  of  the  Atlantic,  and  so  great  a  man  a.3  Humboldt  is  said 
to  hare  declared  it  the  eighth  wonder  of  the  world.  Yet  there 
seems  to  have  been  little  effort  to  duplicate  the  wonder.  Even  at 
Fredonia  a  second  well  was  not  sunk  until  1850.  The  first  use  of 
the  gas  for  manufacturing  purposes  was  probably  in  1841,  when 
William  Tompkins  burned  it  to  evaporate  brine  in  the  Kanawha 
Valley.  From  this  time  onward  the  natural  gas  came  slowly  to 
be  used  under  boilers  to  drill  salt  and  petroleum  wells,  and  occa- 
sionally to  heat  and  light  the  houses  in  neighboring  villages,  but 
on  the  whole  the  gas  was  regarded  as  a  danger  and  a  nuisance. 
It  was  not  until  April,  1873,  that  gas  was  used  in  iron-making.  In 
the  fall  of  I87Q  it  was  introduced  into  a  large  rolling  mill  near 
Pittsburg. 

About  this  time  the  new  fuel  was  also  introduced  into  glass- 
houses. It  is  believed  that  the  Rochester  Tumbler  Company,  at 
Rochester,  Pa.,  was  the  first  to  utilize  tho  gas  in  the  processes 
of  glass-making.  At  the  present  day  it  seems  odd  that  so  emi- 
nently convenient  and  economical  a  fuel  should  have  been  so 
slow  in  coming  into  use.  The  Government  reports  on  the  Blin- 
eral  Resources  of  the  United  States  make  no  mention  of  natural 
gas  until  1883  and  1884.  In  the  volume  for  those  years  it  appears 
for  the  first  time  as  an  economic  product  of  suffioiont  impor- 
tance to  be  noticed.  Eight  years  have  passed,  and  now  the  capi*  i 
tal  invested  in  natural  gas  is  probably  not  far  from  one  hun- 
dred million  dollars.  In  tho  latter  part  of  1883  the  gas  began 
to  bo  introduced  into  Pittsburg  glass-houses.  Mr.  John  B. 
Ford  took  an  active  interest  in  this  development.  During  thitaJ 
and  the  following  year  he  exploited  the  now  celebrated  Taren^^ 
turn  district  in  order  to  obtain  a  supply  of  gas  for  the  plate-glass 
works  which  he  had  just  built  at  Greighton.  i 

The  ti-ansitiou  from  solid  to  gaseous  fuel  took  place  with  aston-  J 
ishing  rapidity.  By  1885  all  the  glass-houses  in  Pittsburg  and  the  j 
noighlwrhood  which  could  obtain  gas  cheaply  were  using  it  for  ' 
all  purposes  of  melting,  blowing,  manufacturing,  and  annealing. 
It  was  possible  to  make  tho  substitution  so  su<idenly  both  be- 
cause of  the  rapid  exploitation  and  development  of  tho  gas  terri- 
tory, and  because  of  the  comparatively  small  changes  needed  to 
adapt  coal-burning  furnaces  to  tho  gas.  Where  the  gas  was 
burned  for  power,  under  boilers,  the  old  grates  were  in  mauf 
places  retained  and  the  gas-burners  so  arranged  that,  in  case  o( 
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any  intermption  to  the  ilovr,  a  coal  fire  could  be  started  in  six 
or  eight  minutes.  In  the  glaaa  furnaces  themselves  greater 
changes  wore  necessarily  made.  As  the  supply  of  gas  became 
more  abundant  an^  assured,  the  tendency  was  toward  the  evolu- 
tion of  distinct  apparatus  fur  its  utilization.  At  the  present 
time  the  glass  furnaces  burning  natural  gas  are  models  of  sim- 
plicity and  efficiency.  In  the  melting  furnaces  the  gas  is  admit- 
ted at  each  end  of  the  furnace  and  mixes  with  air  which  has 
previously  been  heated  by  passing  through  flues  in  the  brickwork. 
The  combustiou  thus  takes  place  in  the  melting  chamber  directly 
above  the  crucible  pots,  and  prodtices  an  intense  and  easily  regu- 
latod  heat.  The  blowing  furnaces  are  even  simpler.  They  merely 
^provide  a  chamber  of  brickwork  with  suitable  openings  in  the 
Asides,  and  immediately  under  each  opening  a  large  Bunseji  burner 
supplied  with  notural  gas  and  drawing  the  requisite  air  directly 
from  tlie  atmosphere. 

Under  the  stimulus  of  the  new  fuel  the  development  of  the 

glass  Industry  since  18S5  has  been  without  precedent.    The  great- 

a«t  growth  took  place  tirst  in  the  flint<glass  works,  because  in 

these  the  advantages  of  the  gas  were  most  manifest.    The  absence 

f  cool  smoke  and  dust^  and  the  tendency  to  reduce  the  lead  oxide 

ti>  the  metallic  state,  were  in  themselves  sufficient  to  bring  nljout 

the  8iilj8titution  of  the  gas  for  the  coal,  had  there  been  no  other 

reasons.    Bub  the  economic  advantage  was  also  in  favor  of  gas. 

Thus,  a  factory  which  was  run  by  coal  in  18H3  at  a  weekly  cost 

of  $175.17  was  opL'rated  by  natural  gas  ia  1S85  for  ♦94.^0,  effoct- 

ng  a  saving  of  forty-aiz  per  cent    In  addition  to  this  the  repairs 

ere  loss  costly  and  the  product  was  more  salable. 

The  introduction  of  natural  gas  into  window-glass  factories 
aa  held   for  some  reason   to   be  less  advantageous   than   in 
int-glass  works,  but  the  tradition  rapidly  melted  away  in  the 
face  of  a  larger  experience.    By  1885  and  1886  natural  gas  had 
ado  Its  way  into  all  departments  of  glass-making,  and  every- 
here  turned  out  to  be  an  immense  improvement.     Now  it 
is  the  universal  fuel,  and  up  to  the  present  year  it  has  been 
he   cause   of  that   concentration   of  the  industry  of   which  wo 
ave  already  spoken.    It  has  not  only  given  a  belter   product 
and  more  economic  working,  but  it  has  made  possible  the  carry- 
ing out  of  operations   on   a   scale  hitherto  undreamed   of.    In 
late  glass  und  Hiiidow  glass  tlie  product   is  now  measured  by 
e  acre,  and  even  by  the  square  mile,  where  formerly  it  was 
reckonixl  in  feet.    Htillow  ware  is  shipped  by  the  ton   in  place 
f  {xiund  lots.    One  hundred  and  twenty  thousand  dozen  lantern 
ilobiis  are  turned   out  as  a  summers  work.     With  the  znoro 
ization  of  the  industry  it  is  no  longer  necessary 
J  to  grow  out  of  small  ones.    The  conditions  ueed*. 
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ful  for  success  are  uow  pretty  well  known,  and  where  Uii 
found  the  most  extensive  works  may  spriuff  up  witho 
previous  history.  So  wo  find  in  tlio  enumeration  of  au  o»' 
meut,  now  in  courBe  of  construction,  one  item  of  one  hund 
and  twenty-five  two-story  houses,  while  the  plant  itaolf  is  to 
one  of  the  most  perfect  and  extensive  iu  this  country.  Th 
sudden  growths  will  become  more  and  more  possible  with 
progress  of  industrial  analysis. 

In  the  neighboring  State  of  Ohio  the  industry  gnxned 
fcfoting  until  within  recent  years.  There  were  two  glass 
in  operation  in  1817,  and  othera  were  subsequently  sta 
tliey  do  not  appear  to  have  8uccee<U'd,  for  none  worn  ropo 
the  census  returns  of  1S40.  Ten  years  later  therv  wore 
operation,  but  in  18C0  the  number  had  decreased  to  four.  I 
the  total  establishments  numbered  nine,  and  at  the  time  of  t! 
tenth  census  had  increased  to  a  score,  Witli  the  ■ 
natural  gas,  however,  the  industry  experienced  u  su 
sion^  and  the  State  is  now  one  of  our  most  active  glaas-produci: 
centers.  Gas  was  known  as  early  as  18.^6,  liut  it  was  not 
1834  that  it  was  regularly  sought  for  and  utilizetl.  In  \hv 
that  year  a  successful  well  was  drilled  in  the  now  famous  Fin 
district.  This  was  followed  by  other  wells  in  18K'  ■  'n  J 
tho  Kurg  well,  one  of  the  most  prolifio  in  the  en  .n 

few  months  later  the  Van  Buren  well  yielded  even  larger  rotn 
and  firmly  established  tho  reputation  of  western  Ohio  at 
gas-producing  territory.  Bowling  Green,  twenty-four  mile* 
the  north  of  Fiudlay,  became  a  second  imjK)rtaut  gas  center,  Bolh 
towns  are  underlaid  by  Trenton  limestx^no,  and  dniw  their  snppliM 
of  gas  from  the  .same  geological  horizon.  Other  gas  rock  has  boa 
discovered,  but  this  remains  by  far  the  most  productive. 

The  history  of  these  and  other  districts  iu  tho  gas  country  re^ds 
quite  like  an  industrial  fairy  story.  Quiet  co\ujtry  towti«  hatf 
expanded  in  a  surprisingly  short  space  of  time  i'  •  ufi 

in g  centers  of  national  importance.    In  this  de\    .  i ut 

making  has  been  the  foremost  indnstry.    By  1886  there  wigv 
dozen  different  cstabH-shment^  at  Find  lay  alone,  making  bottla, 
window  glass,  and  flint  ware  of  fine  quality,  while  the  rM^nuliV 
tion  had  increased  from  six  thousand  to  thirty  in  about  - 
months.    At  tho  same  time  V-      V       '  •  '     "    ' 

and  Fostoria  live  more.    Num- 
scattered  over  the  entire  Statei. 

I      The  development  of  cV  "  •  "'■■ 
muishroom  rapidity  with 
sent*  a  number  of  unique  and  iii' 
',  ■»  been  practically  a  race  ^   ' 
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and  huild  up  tho  largest  communities  in  the  Rhortest  tinifiu  X 
means  omployefl  wf^ru  eminently  soinalistic.  The  bll8ilk6flB 
town  "booming"  was  intrusted  to  the  town  corporation  itself, 
instoad  of  bein^  loft  to  private  effort.  The  town  undertook  tht 
work  of  exploratiuti,  drilling  the  woUs,  and  finally  of  supply^ 
ing  free  gas  to  all  manufacturing  concerns  which  would  settle 
within  the  town  limits.  Tiflfin  has  been  particularly  activt*  \t 
these  corporate  ventures.  In  about  one  year  it  sfHint  two  hundred 
thousand  dollars  in  the  work  of  development,  and,  besideB  the 
pledge  of  free  gas,  furnished  fifty  thousand  dollars  to  secure  a 
large  glass  factory.  It  was  &  somewhat  daring  policy,  but  it  suc- 
ceeded so  well  that  other  towns  soon  followed  its  example.  Wher 
they  had  no  money  to  give,  they  gave  free  gas  and  t«n-acre  lot 
Thus  solicited,  the  glass  industry  became  a  willing  ironiigrn 
and  invaded  the  Statw  in  generous  proportions.  This  plin-' 
indeed  a  curious  chapter  in  our  industrial  history,  and  is  :t 
contrast  to  the  mortal  struggles  of  our  earlier  gloss-makers. 

The  industry  had  a  very  similar  hiHtory  in  Indiana,  th" 
a  less  extended  Bcale  and  at  a  somewhat  later  period.     Tl^ 
was  early  identified  with  the  plate-glass  manufai^ture,  but  it ' 
not  until  the  devnlopment  of  natural  gas  that  it  took  a  pr 
place.     The  whole  .southeastern  part  of  Indiana  is  undt-: 
the  Trenton  limestone,  and  is  a  highly  productive  gas  t«>muir 
Its  history  begins  with  the  drilling  of  the  Kokomo  well    ■ 
fall  of  1886.    This  gave  a  daily  output  of  two  million  co 
and  was  soon  followed  by  others  yielding  six  and  s^ 
feet.    Throughout  the  entire  State  the  work  of  explt/... 
ceeded  with  astonishing  rapidity.    Few  districts,  indocd.hn 
so  thoroughly  exploited.     It  is  now  one  of  the  thret?  chitff 
producing  areas  in  the  United  States,  and  has  attracUn]  a  propor<l 
tionate  number  of  glass  factories. 

Certain  branches  of  the  industry,  such  as  the  maoufarture 
plate  glass,  can  hardly  be  said  to  Ixdong  to  any  State,  for  it  hwj 
shown  itself  decidedly  peripatetic.    The  first  attempts  wero  prob*| 
ably  those  made  at  Cheshire,  Mas.s.,  in  lH52-'fi.     A  ' 
itable  run  of  six  months,  the  works  wii-n*  nimovt  ■ 
N.  T.    Here  there  was  more  6xi>erinienting  and  more  Ioml    Tfai 
enterprise  was  abandoned  in   1850.     This  sa  onJi 

attempt  was  made  at  Lenox,  Mjiss.    After  h.  col- 

ties  and  failures  the  works  got  successfully  under  way  luid  con-' 
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tlnued  to  manufticture  rough  piato  until  the  close  of  t' 

new  company  w.hs  thon  formed  and  undertook  thn  pr 

[lolished  plato.    A  machine  whifih  had  l>oen  in 

polish  marble  was  found  to  do  equally  good  .■...«  .. 

was  put  into  o(>oratiou  with  oxuellunt  results.    In  a  m> 

it  ia  Still  employed,  both  in  this  country  and  in  Earopa    Thocofrs 
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pany  prospered  for  some  time,  but  through  unwise  mftiiHgement 
H  finally  faile<l.  But  t!ie  Amorican  platp-glass  industry,  though  ap- 
(parently  doomed  to  sulfur  aev«re  reverses,  was  not  doomed  to  die. 
In  1809.  two  years  before  the  Lenox  failure,  a  carefully  designed 
plant  was  put  into  operation  at  New  Albany,  Ind.,  l)y  Mr.  John  B. 
Ford.  He  imported  the  first  grinding  and  polishing  machinery 
from  England.    Although  these  works  have  been  operated  con- 

ttinuously  ever  since  then,  and  are  now  reasonably  successful,  Ihoy 
had  to  run  the  gantlet  of  early  reverses.    Their  owner,  Mr.  W. 
C  De  Pauw,  stated  before  the  tariff  commission  that  up  to  1879  no 
^jnoney  was  made  at  his  own  works,  and  that  he  believed  other 
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manufacturers  of  plate  glass  in  America  had  had  a  similar  ox])eri- 
tenre.    The  industry  up  to  that  year  seems  indeed  to  have  been  on© 

succession  of  tinaucial  disasters.  Yet  tlieso  failures  do  not  appear 
|ti>  have  discouraged  their  promoters.    Between  1870  and  1875  Mr. 

•*onl  established  other  works  at  Jeffersonville.  Ind.,  and  at  Louis- 
fville,  Ky.    About  the  same  time  a  large  plant  was  also  built  at  St. 

Louis,  and,  like  the  others,  was  equipped  with  English  machinery. 

It  was  at  that  time  the  largest  factory  in  the  United  States,    The 

industry  was  slow  in  establishing  itself  at  Pittsburg,  but  it  has 

1«ince  reached  its  greatest  development  in  tliat  ilistrict.  The 
Pittsburg  Plato  Glass  Company  began  operations  in  1883,  their 
first  factory  beiug  at  Creighton.    The  monthly  out^vk.^  viikfevJows^ 


I 


TV 

m 


I 


40,000  square  feet»  or  nearly  an  acre  of  plate  glass.    The  demand 
for  the  glass  increased  ao  rapidly  that  two  years  later,  in  1885.  o 
second  plant  was  built  at  Tarentum.    Meanwhile  the  methods  of 
manufacture  at  Creightou  bad  been  bo  far  improved    that 
joint  output  of  the  two  factories  was  280,iXiO  feet  per  month,  < 
between  six  and  seven  acres  of  polished  plate.    In  anotiier  twc 
years  the  same  company  built  a  third  facUjry  at  Ford  City,  with  . 
capacity  of  200,000  feet  per  month.    At  the  present  time  thesal 
works  are  being  still  further  enlarged,  and  will  soon  have  more] 
than  twice  their  original  capacity.    The  growth  of  the  eiw 
has  been  remarkable.    It  is  doubtful  whether  any  other  ir 
could  show  a  parallel  development.    At  the   present  time 
annual  output  is  in  the  neighborhood  of  a  third  of  a  squ:. 
of  polished  plate.    That  means  a  great  deal  of  sunshine  ft 
body. 

Those  American  plate-glass  works  compare  very  favoral 
equipment  and  management  with  the  more  historic  ti#«tat 
ments  of  Saint  Gobain  and  Ravenshea<l.    The  native  prodwot, 
believe,  is  now  quite  ei^ual  to  the  foreign,  and  promijfcs  »?■' 
later  to  so  far  discourage  importation  as  to  be  itself  c 
It    is   pleasant,  too,  to    record  that,  after   ao   msiny 
this  branch  of  glass-making  is  at  the  present  moment  the 
flourishing  of  all  departments  of  the  industry.    It  is  the  oiUf  i 
which  the  American  genius  for  mochanics  has  hud  tht^ , 
scope.    Few  of  the  operations  are  perfonned  by  huud.    The 
precisely  the  conditions  under  which  America  can  compete  ma 
suooessfully  with  the  Old  World,  and  feel  the  leii-i 
from  her   more  expousive  labor  market.     This  ti  -t 

organization  has  had  its  effect  upon  (ho  price.    Plato  glass  ia 
day  so  cheap  that,  as  some  one  has  said,  it  may  be  u.'ieil  i^   '' 
houses,  though  it  should  x>erhap8  be  a<ided  that  in  this  i  • 
farm  itself  must  in  times  past  have  been  rather  proBtihble.    li] 
at  any  rate,  no  longer  oxclusiv(?ly  the  window  glass  of  the  rid 
This  widening  of  the  market  has  made  possible  the  preseul.  smc* 
oess  of  the  industry,     Wlien  the  price  becomes  so  low  that  we  can 
afford  to  use  twice  as  many  acres  of  plate  glass  as  we  now  allr 
ourselves  we  may  expect  a  still  greater  success.    At  the  pr 
time  the  tendency  is  decidedly  toward  largely  incrcsi 
tion.    There  are  now  eight  plants  in  full  operation,  au<. 
in  course  of  construction,  which  wiU  j^robably  l>e  under  way  dur^ 
ing  the  early  part  of  the  year.    The  market  i     ' 

all,  though  there  is  naturally  a  considerable  n  

different  factories.    This  shows  itself,  among  other  waja,  in 
to  outdo  one  another  in  the  size  of  i\       *  *     -.J, 

yet  turned  out  is  one,  we  l»olieve,  i    .         _.  Ht 

QLuw  Company  at  Kokomo,  Ind.,  which  moasuren  153  by  tit 
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nches.  It  is  almost  needless  to  say  that  the  sole  fuel  used  in  all 
tbesff  works  is  naluml  gas.  It  has,  in<l6«l,  iiKuh)  possible  their 
large  extension  and  success.  At  Ford  City  alone  contracts  were 
recently  given  for  the  drilling  of  seven  wells  at  the  same  time. 

In  the  second  producer  of  glass  in  the  Unitofl  States^  New  Jer- 
sey, there  has  also  been  a  continuity  of  operation  not  met  with 
elsewhere.  The  early  factories  of  Salem  County  and  at  Qlassboro 
were  the  nucIeuK  of  a  large  and  thriving  glass  settlement.  The 
very  favorable  natural  conditions  early  made  the  State  tho  center 
of  the  bottle  trade.  Many  of  the  works  established  during  the 
first  half  of  the  century  went  out  of  existence  after  a  few  years' 


IwiBBioB  Viiw  or  Tns  Ubixdiko  Ball  at  Vowi  Crrr,  Pa. 


more  or  less  successful  run.    But  others,  such  as  the  works  estab- 

liahed  at  Millvillo  in  1823^  continue  among  the  most  important 

Hin  the  State.    The  introduction  of  anthracite  as  a  fuel  does  not 

^Beem  to  have  been  made  until  185G.  though  even  at  the  present 

time  wood  is  largnly  used  in  the  annp^ling  ovens.     The  weakest 

^rfil^ment  in  the  Now  Jersey  glass  industry  lies  right  here,  in  her 

Bdeficient  fuel.    With  various  town  corporations  in  Ohio  and  else* 

where  offering  natural  gas  free  to  glass-pro<lucer8,  the  competi- 

^tion  is  vei-y  unequal,  for  the  manufacture  of  bottles  requires  no 

reat  purity  in  the  sand  and  no  very  special  skill  in  the  blower. 

,  this  rivalry  appears  to  have  been  successfully  met,  for  there 

in  the  output 
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the  Jersey  glass-houses.  New  plants  have  been  established  in  va- 
rious places,  and  the  capatnty  of  old  ones  enlargo<l.  At  Glass- 
boro,  for  instance,  one  of  the  oldest  glass-houses  in  the  country, 
the  output  was  recently  doubled  within  a  period  of  threo  yeara. 
and  hassinre  gone  on  steadily  increasing.  The  history  of  these 
works  is  indeed  typical.  The  original  glass-house  was  built  in 
1775  by  the  Stanger  brothers,  seven  in  numbor,  who  were  all 
practical  glass-blowers.  They  continued  operations  with  reasom 
able  success  uulil  tlie  close  of  the  Revolution,  when  the  work 
were  sold  to  Colonel  Heston,  the  great-grandfather  of  the  preni^ 
dent  of  the  company  now  ojjerating  the  works.    It  is  of  mt«re 
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that  four  generations  have  boan  connected  with  the  one  «nti 
prise,  a  somewhat  unusual  persistency  in  the  history  of  Aniwrican^ 
industry.    In  1887  the  entorprieo  was  incorjiorausi  as  tho  Whitn*yJ 
Glass  Worksj  and  in  thti  following  year  pur^diased  the  works 
Oamdcu.    These,  with  the  works  at,  Glasslx>ro 

company  an  immense  productive  power  and  i __    _   

taking  the  most  important  glass  industry  in  the  Stat«  and  ona  ot 
the  most  important  in  the  whole  country.    T'  * 

pacity  is  largely,  if  not  entirely,  due  to  the  i: 
proved  tank  funiaces,  the  invention  of  the  cbeiuist  nf  the  QL 
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generator  directly  alongside  of  the  melting  chamber  instead  of 

■  at  a  distance.  The  c<)al  is  htimi'd  on  tho  ordinary  step-grate  to 
carbon-monoxide  gas  whirh  paaaes  while  still  hot  directly  to  the 
combustion  area.  At  the  bridge  separatiug  the  generator  from 
the  molting  chamber  the  gas  mixes  with  tho  requisite  amonnt  of 
heated  air,  and,  being  itself  hot,  produces  by  its  corabuBtion  a  suf- 
ficiently int4*n.s(i  hoiit  to  acoomplish  the  perfect  fusion  of  tho  batch. 
■  This  proximity  of  the  generator  \o  the  melting  chamber  obviates 
the  gn-at  difficulty  which  had  hitherto  int«rfert!d  witli  the  umo  of 
gas  as  a  fuel  in  glass-making — that  is,  the  diOiculty  in  obtaining 
a  suflicicntly  high  temperature.  There  are  five  of  these  tauk  fur- 
naces at  Glassboro,  two  at  Salom,  and  one  at  Camden.  This  im- 
provement i.s  directly  in  line  with  local  needs,  since  it  has  effected 
saving  of  ovnr  ijfty  per  cent  in  tho  coat  of  fuel.  The  expression 
U  sfjuiewhat  hackneyed,  and  unavoidably  brings  to  mind  the  in- 
dividual who  was  so  delighted  with  a  stove  which  saved  fifty  per 
inl  that  la*  ])roix>sed  to  buy  two  and  s<»  save  a  hundred  per  cent; 
lut  the  reported  saving  in  the  case  of  the  furnaces  is  the  result  of 
vera!  yL^ars'  ciperieuce  and  is  quite  authentic.  Nor  is  this  the 
nXy  saving  effected  by  tho  tank  furnaces.  They  do  away  with 
e  large  e.Tixjuse  of  crucible  pots  and  reduce  the  cost  of  repairs  to 
purely  nominal  sum. 

No  invention  could  have  been  more  timely.  In  the  face  of  the 
irious  competition  at  Pittsbnrg,  the  New  Jersey  bottle  industry, 
lis  expensive  fuel,  wouhl  hiivu  fared  but  ill  \\iui  it  continued 
lit  its  sand  and  lime  and  alkali  in  the  uld'time  pot  furnace. 
^he  tank  furnace  has  served  tho  industry  in  good  stead.  Within 
,ho  past  few  months  another  important  improvement  has  been 
introduced  at  Qlassboro,  in  the  substitution  of  crude  petroleum 
for  cjjal  as  fuel.  Formerly  its  use  was  limited  to  the  "glory- 
holes,"  where  the  mouths  of  the  bottles  were  finished  in  no  aure- 
ole of  yellow  llame.  Now  it  serves  also  for  melting  tliu  glass  and 
annealing  the  ware.  A  large  storage  tauk  has  been  constructed, 
Jj^&ud  it  is  believed  that  in  a  short  time  oil  will  entirely  supersede 
Bihe  use  of  coal.  A  fourth  chapter  in  tho  history  of  glass-makiug 
may  soon  have  to  be  written  in  which  petroleum  figures  as  the 
dominant  element.  The  Glassboro  people,  at  least,  are  disposed 
to  look  upon  its  intro<hiotion  as  somewhat  epoch-making. 

At  the  present  time  tho  eyes  of  the  bottlc'-miikiiig  world  are 
also  turned  toward  New  Jersey  for  another  reason.    Their  glance 
centers  upon  Woodbury,  for  in  that  quiet  village  tho  destiny  of 
the  bottle-blower  may  be  said  to  be  on  trial.    The  Ashley  l>ottle- 
^niakixig  machim?  has  been  set  in  operation  to  see  if  it  cau  not  do 
be  work  of  human  hands  and  lungs,  and  do  it  better  and  more  eoo- 
The  nnu^hine  whs  described  before  the  Brititdi  Assucia- 
atated  that  bolUea  h«i^  1>^«4h  made  by  tlie 
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machiue,  quite  comploto,  whioh  bad  succORsfully  been  subjected 
an  internal  pressure  of  three  hundred  pounds  to  the  square  inct 
The  career  of  the  machine  in  Eiigland,  we  btiUeve,  has  been  mc 

nufortunate*    but     tli| 
does  not  at  all  di  minis! 
the  interest  which  its  in- 
troduction into  Anieri 
has  excited.   The  ailvRi 
tages  to  be  gained  by  t: 
use  of  Hucli  a   tnachi 
are    much   too  solid 
permit  small  obstacles  to 
hinder  its  success.    T 
trial  run  at  Woodb 
haa  been  fairly  successful.    The  automatic  principle  has  not 
developed  to  the  full  extent  in  these  maohiues,  but  it  has 
carried  bo  far  that  one  man  and  three  boys — none  of  them  ui 
sarily  skilled  glass-blowers — can  operate  two  machines,  each 
which  is  capable  of  turning  out  two  bottles  a  minute.    T* 
chine  does  not  gather  the  glass.     One  of  the  boys,  the  "  ga 
is  specially  detailed  for  that  service.    He  feeds  the  molt«n  "  melal 
to  the  machine,  in  which  it  is  mechaniwdly   molded,  the 
and  mouth  formed,  the  interior  blown  by  moans  of  comp 
air,  and  the  Hnished  bottle  automatically  delivered  to  a  carrier 
which  ta.ke8  it  to  the  annealing  oven.    There  is  undoubtwd  room 
for  improvomeut  both  in  the  performance  and  cupacity  of  tlio  mar 
chines.    But  the  important  step  has  been  taken,  and  bottK'-s  havi 
really  been  made  in  this  country  by  machinery.    One  need  not 
very  sanguine  to  believe  that  the  initial  step  will  lead  to  olbe. 
and  that  in   the  fu- 
ture not  only  bottles, 
but  all  other  formsof 
blown  ware,  will  be 
made  mechanically. 
This  is  indeed  only 
in  the  line  of  indus- 
trial      development 
which  is  everywhere 
substituting  contin- 
uous automatic  pro- 
cesses for  those  which  are  discontinuous  and  organic, 
rienced  glass  nmnufacturer^  who  has  been  for  many  y 
liod  with  the  development  of  the  industry  in  New 
aums  up  juvserit  realities  and  tendencies:  '*The  t 
the  iutrodui-tion  of  the  tank  fnrnaoo»and  th-  i"  > 
ohine  are  the  three  grtmt  and  only  improveni- 
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Lcle  in  glass-making  for  ii  long  poriod  of  time.  The  tAnk  fur- 
aacf  is  rapidJy  superseding  the  old-fashioned  pot  furnaces,  and  in 
-  very  few  years  1  do  not  think  a  pot  furnace  will  be  in  operation 
the  entire  country.  The  manufacture  of  bottles  by  machinery 
'is  comparatively  new  here,  and,  although  it  has  been  attempted  a 
^number  of  times,  it  has  never  been  a  pronounced  success  until 
^kecentjy.  It  is  still  in  its  infancy,  but  next  year  I  think  will  sne  a 
^Barga  portion  of  the  commoner  kinds  of  bottles  miule  in  this  way. 
Hi  have  no  douV>t  that  uttiuiately  all  articles  of  blown  glassware 

will  be  made  by  machinery." 
^m  Although  the  attempt  to  establish  glass-making  in  New  Eng- 
^^and  never  met  with  great  or  pormuueut  success,  it  is  to  Yankee 
inventive  skill  that  we  owe  much  of  the  means  of  success  else- 
whoro.  In  these  attoinpts  Massachusetts  took  the  lead  in  the 
nineteenth  century,  as  she  had  in  earlier  days.  In  addition  to  the 
Boston  works,  established  in  1792,  a  successful  window-glass  fac- 
^tory  was  started  at  Middlesex  village  in  1802.  This  gave  employ- 
lent  to  one  hundred  persons  in  all  and  turned  out  annually  about 
eight  acres  of  glass.  It  continued  in  optfration  a  full  quarter  of 
centurj',  when  it  was  shut  down  on  account  of  the  failure  of 
le  proprietors.  The  works  were  burnod,  but  were  soon  after 
ebuilt.  and  iu  1839  a  company  undertook  to  manage  an  indus- 
try which  had  failed  iu  mdividual  hands.  They  continued  to 
make  glass  there  for  about  ten  years,  when  they  removed  to  Now 
Hampshire*,  attracted  probably  by  greater  abundance  of  fuel. 
_Worka  were  also  e.staljlisliod  at  Cheshire  in  1812,  and  others  iu 
1853  at  Lenox.  The  latter  was  devoted  to  the  production  of 
indow  glass,  and  proved  the  most  successful  and  enduring  of 
tho  number.  Several  (lint-glass  houses  wore  started  iu  and  arouud 
)ostou,  and  were  very  successful  during  the  early  part  of  the 
pentury.  The  works  at  East  Cambridge,  built  about  1819,  have 
on  particularly  productive.  Six  years  after  they  were  started 
Ihoy  are  reported  to  have  been  "  ono  of  the  most  extensive  flint- 
glass  manufactories  in  the  country."  They  had  at  that  time  two 
furnaces  and  twenty-four  cutting  wheels.  The  plant  also  included 
furnace  capable  of  turning  out  two  tons  of  red  lead  a  week,  and 
in  other  ways  well  equipped  for  the  production  of  the  finer 

In  18*^  22,400  pounds  of  glassware  represented  the  weekly 

~pn>ducl.  In  1865  the  number  of  furnaces  had  been  increase*!  to 
Lfive,  the  number  of  people  employed  being  five  hundred,  and  tho 
Rvalue  of  the  yearly  product  not  far  from  8500,000.  This,  however, 
^■opresonted  high-wntiu*  mark,  and  wa>;  soon  followe<l  by  a  consid- 
^ftrable  decrease  in  activity.  More  significant  was  the  Hint-glass 
house  established  at  Sandwich  in  1825,  for  it  has  the  reputation  of 
having  made  the  most  imi>ortant  of  American  contributions  to  tho 
tflohnique'  of  glass-working,  and  that  is  the  glass-press  used  in  the 
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production  of  pressed  glafiswara.    The  works  started  in  a 
way  with  oue  oight-pot  furnace,  nod  increased  their  capacity  J 
circumstances  warranted.    About  two  years  after  the  works  were 
built  a  local  carpenter  applied  to  the  proprietor  for  a  bit  uf  gl 
wore  needed  in  some  building  operation,  and  was  told  tliat  it  ( 
uot  be  supplied.    He  suju;go8tod  that  the  material  mi^ht  be  pr 
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into  the  shape  he  wantwl.     With  iho  i- 

etor  a  rough  press  was  madL^  aud  after  i    : 

found  to  answer  the  purpose  admirably.    A  gla8«  tii 

to  have  boun  the  first  one  mudK  wuh  exhibited  at  t1 

ExfKJttition  in  I87t't,  but  was  unforliirialt'ly  bruken.     : 

cidontal  Buggeatioo,  givonj  too,  by  an  outaider*  the  pnuQut 

aive  i    '     '   V  Ukes    '  ''"'       ^  ^ 

in  II.  !  the  gli 
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[made  posaiMe  our  own  plentiful  output  of  beautiful  and  inexpen- 
Bive  tableware,  as  well  as  of  artistic  panels  used  in  transoms  and 
elaowhero.  The  pressed  glass  is  not,  of  course,  so  brilliant  jis  tlie 
Eut,  but  it  has  the  merit  of  costing  less  than  one  twentieth  as 
"much,  and  therefore  of  being  within  the  reach  of  all.  Later,  tlie 
glass  works  were  operated  by  the  Boston  an<l  Sandwich  Glass  Com- 
pany, and  enjoyed  quite  a  boom  during  the  civil  war.  The  stock 
I  commanded  a  ready  market  and  became  one  of  the  conservative 
inve^ttiietits  in  which  careful  RostonimiH  took  pleasure  in  putting 
their  money.  Since  then  operations  have  not  been  continuous, 
but  the  enterprise  is  still  i*epresente<l.  After  the  war  the  glass 
industry  iu  Massachusetts  dwindled  saflly  uutil,  in  1880,  there 
vrthVQ  only  five  flint-glass  houses  and  one  window-glass  factory  in 
operation  in  the  entire  State.  The  cause  of  this  de<!lint!  was  largely 
due  to  lack  of  fuel,  and  also  iu  part  to  ihe  pressure  of  other  in- 
Idustries  for  which  the  locality  is  better  a<iapted. 

Miwsachusetts  must,  however,  always  hold  a  prominent  place 
Sn  the  ruinals  of  American  glass-making,  both  because  of  ltE>r 
service  in  developing  the  plate-glass  manufacture  and  the  possi- 
bilities of  pressed  glass,  and  still  more  because  she  has  now  within 
ler  borders  the  most  noted  of  American  workshops  for  ghiss.    The 
[lens-grinding  establishment  of  Alvan  Clark  and  Sons,  at  Cani- 
Jbridgeport,  is  known  wherever  the  science  of  astronomy  is  culti- 
vated.    Its  achievements  in  producing  the  glass  for  the  Russian 
Imperial  Observatory  at  Pulkowa  and  the  giant  lens  for  the  Lick 
jObbervatory  iu  California  are  still  in  mind.     Tlie  contributions 
>f  the  State  must,  therefore,  bo  measured  by  intellectual  standards 
rather  than  by  iivoirdnpois  or  dollars  and  cents. 

luolher  parts  of  New  England  the  development  of  the  industry 

been  exceedingly  moderate.    New  Hampshire  seems  to  have 

Eten  an  asylum  for  the  disgruntled  glass-makers  of  Massa<'hu setts. 

ffiince  the  times  wht-n  K<>h«rt  Hewi's  )x)t(K)k  himself  to  Temple 

and  the  Middlesex  workers  removed  to  Pembroke,  the  forests  of 

[the  State  have  been  fatal  allurements  to  those  across  the  line. 

Tew,  if  any,  of  these  northern  migrations  proved  successful.    The 

{works  established  at  Kec'uo,  in  1814,  for  the  manufacture  of  win- 

■  continued  in  operation  until  the  middle  of  the  century, 

pear  to  have  been  a  losing  venture  in  the  hands  of  the 

serveral  parties  who  attempted  to  run  them.     The  bottle  factory 

I  established  in  the  same  town,  in  1817,  was  somewhat  mure  pros- 
perous, but  in  1848  succumbed  to  the  same  enemy  which  attends 
^11  such  industries,  a  lack  of  sufli<uent  fuel.  At  the  time  of  the 
tenth  census  the  bottle-house  at  South  Lyudeborough  was  the  only 
glAfis  factory  in  the  State. 

The  development  of  iho  industry  in  the  other  New  England 
States  lias  b«i'n  correspondingly  meager.     In  recent  times  there 
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has  been  a  slight  rerival  of  activity,  but  it  is  of  little  momec 
compared  with  the  greater  work  being  accomplishtnl  farther  w©9 
The  records  of  glass-making  in  New  York  and  Maryland  ar 
somewhat  fragmentary.  In  both  States  there  have  been  a  nnmber 
of  more  or  less  promising  enterprises  whose  histories  are  not  dii^ 
similar  t')  those  of  corresponding  glass  works  in  Pennsylvania  and 
New  England.  In  Maryland, at  the  present  time,  the  activity 
these  lines  is  chieily  oenterod  about  Baltimore  and  Cumberlai: 
the  product  being  for  the  most  part  window  glass  and  hollow  wi 
The  development  of  the  industry  in  New  York  has  been  mol 

varied.      In  objects  of   stri^ 
utility  the  output  of  the  we 
ern  part  of  the  State  ia  now 
quite  large,  but  the  moat  di« 
tinctive  prtKlucta  are  in  it 
line  of  artistic  \y    '        i 
The  cut  glass  pri-><  i 
ateliers  of  New  York  State 
oqual  and  probably  snperior  I 
tliatof  any  other  section. 
compares  indeed  very  favor 
bly  with  the  imported  pr*»ilot! 
But    the    most    praisewortl 
product  of  the  State,  and  id 
deed  of  the  entire  c^mutry, 
we  except  the  lenses  of 
bridgoport,  in   found    in 
magnilicent  picture  windon 
made  in  New  York  city  fro^ 
glass  especially  cast  for 
purpose  in  Brooklyn.    In  1 
trauslucent  mosaics  we 

^A  MoDKHi*  pKTtiii.  WiKn,.,r.   c-pyrijthtwJ      tbe  very  crown  of  Ame 
i.)  UioTiiiaD)  rouipnny.  workmanship  in  gloss. 

I  most  admimble  of  th(«a«  ihosa- 

ics,  such  a,s  the  memorial  windows  done  by  Mr.  Ti " 
of  art  of  the  highest  order.     In  aildition  to  theii 
nous  color  and  form  they  present  something  which,  unfortunat«l| 
all  rrjmted  works  of  art  do  not,  and  that  is,  a  cl-      '      '  -icer 
idea.     Compareil  with  the  iutellcctuul  pleaitiut^  ^  'iM«^ 

dows  afford,  the  beauties  of  other  forms  of  gbias  work,  howft^ 
brilliant  they  may  be,  must  appear  somewhat  nn«iti«fying. 

If  we  ventured  in  this  seetional  sutiiniary  uf  the  indu^lry  i 
paw  judgment  upon  the  work   luring  done,  wo  should  \> 
toaocord  the  first  rank  to  New  England  in  t>—  >■ -i"'-  ■ 
gonce;  to  New  York,  for  artistic  ment;  and  t 
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stretching  westward  from  Now  Jersey  and  Ponnsylvanift,  for  the 
eminently  utilitarian  quality  of  its  products. 

But  the  most  important  tiling  in  rogard  to  the  development  of 
glass-making  in  America  remains  yet  to  he  said.    It  is  the  tend- 
ency which  the  industry  discloses  in  this  year  of  grace  1893,  four 
centuries  after  the  discovery  of  the  country.    The  events  hrietly 
Koutlined  in  the  foregoing  pagefl  have  given  the  industry  a  certain 
Hheredity,  if  one  may  so  express  it,  a  certain  projectile  force  which 
Hutnds  to  carry  it  along  easily  distinguishable  lines  of  develop- 
Vment.     Actingwith  this  in  point  of  time^and  occasionally  against 
Hit  in  the  matter  of  direction,  there  is  an  eciually  deHnito  industrial 
■environment  in  the  midst  of  which  tliis  force  is  to  operate.    One 
"  is  made  aware  of  these  dual  factors  hy  a  comparative  study  of  tlie 
census  reports.     But  industrial  history  is  made  so  rapidly  at  the 
present  time  that,  if  one  is  to  speak  of  the  tendency  of  to-day,  it 
must  be  in  the  light  of  strictly  contemporary  events.    The  im- 
portance of  the  glass  industry  has  warraiiti^d  tho  estahlishment 
■  and  maintenance  of  a  numlwr  of  very  admirable  trade  journals, 
and  it  is  in  the  columns  of  these  journals  that  one  is  able  to  dis- 
cern the  signs  of  the  times. 
H        There  is  an  unmistakable  tendency  toward  the  substitution  of 
"  machine  for  hand  processes.    It  suits  tho  American  temper  better 
to  exercise  itself  ovur  the  invention  of  a  mat^bine,  or  over  the  im- 
provement of  one  already  invented,  than  it  does  to  plod  along  in 
tho  exercise  of  a  routine  dexterity.    So  we  find  the  most  rapid 
growth  and  the  greatest  relative  perfection  in  those  departments 
ihe  moat  dependent  upon  mechanical  processes,  such  as  the  manu- 
facture of  the  pressed  ware,  of  bottles,  and  of  plate  glass.    Not 
lees  marked  is  the  tendency  to  supplant  tho  reservoir  system  of 
molting  In  pots  by  the  continuous  system  represfnted  by  tank 
furnaces.    In  one  department,  that  <»f  bottle-making,  this  substi- 
tution, as  we  have  already  soon,  has  been  in  large  measure  carried 
out,  and  in  otlier  departments  it  seems  indeed  only  a  question  of 
time  as  to  when  it  will  be  realized.    Similarly  in  the  matter  of  fuel, 
the  continuous  supply  of  gas  is  rapidly  taking  the  place  of  the 
lees  convenient  and  less  continuous  solid  fuel.    But  the  centraliz- 
ing force  of  natuiul  gas  is  beginning  to  lose  its  power.    It  is  being 
practically  demonstrated  that  manufactured  gas  and  petroleum 
aro  able  to  economically  compete  with  the  natural  product.    Even 
within  the  natural-gas   territory,  shortage  of  supply  and  other 
irregularities   have   led  several  glass-makers  to  turn  for  their 
gaseous  fuel  to  manufactories  more  contemporary  than  the  Devo- 
nian gas  rock.    At  Beaver  Falls,  Pa.,  for  instance,  tho  Co-opera- 
tive Glass  Company  was  threatened  with  disaster  by  the  fail- 
are  of  it8  gas  supply.     But  it  turned  at  once  to  gas-producers 
and  improved  molting  furnaces,  with  results  which  were  highly 
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satisfactory.  What  can  be  done  at  one  place,  howovor,  con 
dono  at  another.  Such  cases  as  these  serve  to  loosen  the 
which  has  heretofore  made  a  geo^aphical  and  geoUigical  unit  i 
the  gas-blower's  (-alling^.  Already  this  disintegratiug  force  is  at 
work,  and  thern  is  plainly  visible  a  B(yitt4*ring  of  glass  works.  In 
New  England  old  enterprises  are  slowly  reviving.  New  plAOta 
are  being  built  and  projected  in  Now  Jersey,  In  the  now  South 
there  is  much  activity.  Large  workn  are  established  in  Virginia, 
at  Roanoke  and  Buena  Vista,  while  others  are  talked  of  for 
Buchanan.  A  substantial  project  has  taken  form  at  Denver. 
Board  of  Trade  Reports  of  the  enterprising  cities  of  the  new  St* 
of  Washington  mention  glass  sand  among theirnatuml  resuiirc4 
and  look  to  the  speedy  establishment  of  glass-housos  in  thi< 
midst.  On  all  sides  is  to  he  seen  this  delocalization  of  the  indti 
try.  For  such  a  large  country  this  seems  indeed  more  like  tl 
static  condition  of  affairs,  since  much  of  the  glass  product  is 
fragile  and  too  bnlky  for  ready  transportation.  Another  nj 
important  tendency  has  been  at  work  for  some  years  post  in 
matter  of  labor  organization  among  the  glass-blowers,  and  ic  (h 
haps  more  potent  now  than  ever.  In  such  concentrated  canton  i 
the  gloss  manufacture  as  Pittsburg  the  solidarity  of  labor 
doing  much  to  place  the  economic  advantage  in  the  hands  of 
compact  and  less  affiliated  bodies  of  workers  in  the  outlyinx  dii 
tricts.  Where  labor  is  well  organized  and  so  porpvi 
defensive  as  at  Pittsburg  the  most  stringent  regi 
forcetl  upon  manufacturers  in  regard  to  the  number  of  apprvfl 
tices  who  shall  work  at  each  furnace  and  attend  each 
blower,  lu  cousoqueuco  of  this  jealous  wat<!hfulut*iia,  much 
which  could  as  well  be  done  by  unskilled  and  less  expensive  lad 
must  be  ros«rved  for  those  who  are  duly  accredit*?*!  by  f  ho  unit 
and  who  receive  schedule  pay.  In  other  districts  wher*'  Nat 
has  boeu  less  kind  and  tratle -unionism  less  powerful,  it  lb  jKWiiil»l 
to  make  some  of  the  commoner  forms  of  ghissware,  such  a« 
ties  particularly,  at  a  lower  cost  than  in  the  mon*  highly  favc 
districts,  for  the  simple  reason  that  the  manufacturers  are  at 
erty  to  employ  whom  thoy  will,  and  let  unskilled  labor  d« 
work  proper  to  it.  This  is  a  factor  not  to  be  ligtitly  coiuid 
]tor  it  is  to-day  sending  business  into  tbe  hands  of  on  irnj" 

lass-houses,  and  it  promises  in  the  future  to  bo  v«<r>  |         . .  id  ifi 
determining  the  course  of  tho  industry.    It  is  a  Vux(*d  que 
hut,  if  onn  is  to  judge  from  past  indmtl.rinl  liisi 
will  not  bo  in  favor  of  solidarity.     The  detiire  lu 
strict  the  ^owth  of  an  industry  by  saying  who  abaU  aud 
shall  not  participate)  in  it,  is  a  remnant  of  th-      '  ' 
spirit  which  is  not  in  liarmony  with  tlie  moii- 
It  is  much  as  if  farmers  nttomptod  to  diclfite  who  should  and  wl 


should  not  grow  watermelons.  The  oft-repeate<l  ileclaratiou  on 
the  part  of  manufacturers  who  are  bound  by  trades-union  regula- 
tions that  they  can  not  successfully  compete  with  less  favorably 
locatetl  factories  free  from  such  dominion  is  exceedingly  signifi- 
cant to  the  future  of  glass-making.  If  it  continue,  the  over-or- 
ganization of  labor  promises  to  defeat  its  own  purpose.  The 
supremacy  will  pa.s.s  from  ilie  center  to  the  periphery.  The  scat- 
tering of  the  industry  will  be  forwarded  by  the  selfishness  and 
short-sightedness  of  labor  itself*  as  well  as  by  those  technical  and 
physical  conditions  which  have  just  been  pointed  out. 

A  linal  glanco  at  tho  industry  shows    a    manufacture  well 

rganized  and  well  developed.    It  is  one  full  of  substantial  prom- 
[ise,  and  full,  too,  of  a  power  to  transform  itself  greater  than  it  has 

ver  shown  before,  Wlien  the  glance  extends,  as  this  does,  so  far 
k  as  Jamestown,  and  includes  the  long  series  of  disasters 
which  appears  to  have  been  tho  necessary  prelude  to  our  present 
success,  the  impression  grows  lliat,  gratifying  as  this  success 
must  be,  we  have  paid  a  very  high  price  for  it.  But  in  this 
respect  glass-making  does  not  differ  from  the  other  American 
.dustries  developed  since  Columbus. 
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ARTESIAN  WATERS  IN  THE  ARID  REGION. 

Bv   UOBEHT  T.  HILL. 

'HE  United  States  Ouvurnnujut  oxiw-Tids  annually  over  twenty 
million  dollars,  mostly  in  the  Eastern  half  of  the  country, 
for  tlie  improvement  of  its  rivers,  harbors,  and  other  surface  wa- 
ers.  Tho  Western  half  of  our  domain,  which  with  the  exception 
j{  the  upper  coast  of  the  Pacific  is  known  as  the  arid  region, 
asses  no  superabundance  of  surface  waters  to  improve,  but, 
ipon  the  contrary,  the  scarcity  of  water  for  ordinary  domestic 
^And  agricultural  uses  prevents  the  settlement  and  utilization  of 
the  remaining  portion  of  the  public  lands.  Even  the  semi-humid 
>r  Groat  Plains  region,  east  of  the  Rocky  Mountain  front,  has 
ftu  retardeil  in  devijluiMnent  by  this  scarcity  of  siirf*ice  water; 
jid  many  settlors,  who  purchased  alleged  agricultural  lands 
'^from  the  Government  in  this  region,  are  begging  Congress  to 
apportion  for  the  investigation  of  its  underground  resources  a 
^um  at  least  as  large  as  that  given  for  the  smallest  creek  upon  the 
pRiver  and  Harbor  Bill.  Our  national  legislators  have  not  been 
E-ntirely  neglectful  in  the  matter,  however.  The  rivers  of  the 
-i^iuu  have  been  gauged,  and  the  rainfall  ascertained,  with 
heartening  conclusion  that,  could  every  drop  of  the  rain- 
fall bo  utilized,  it  would  still  be  insufficient  to  water  the  fertile 
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lands.  Largo  sumB  of  moufy  have  also  been  waated  in 
bombarding  the  skies  for  rain,  contrary  to  every  known 
Nature.     The   Department  of   Agriculture  has  invbstigater] 

underground  waters  of  the  Great  Plai 
region  east  of  the  Rocky   Jluuntaii: 
but  the  underground  supply  of  the 
American    Desert    lyin^    bctwt'en 
Kockies  and  the  Sierraa  hafi  bi>ni 
studied. 

This  section  includes  one  fifth 
U>tal  area  of  the  Unito<I  States  and  m 
of  the  graat  central  plateau  of  Mexi< 
It  is  marked  by  peculiar  geograpb 
geologic,  and  climatic  phenom<*(m  a!t 
gethor  ilifferent  from  iliose  r»f  tla* 
of  the  country,  chief  of  which  is  the 
sence  of  surfat-e  water.  Strwimjj  are 
even  in  the  mounUuiis,  and,  with  the  ex 
ceptioii  of  the  Colorado,  the  Snake, 
the  Rio  Grande,  not  a  drop  of  its 
face  water  roaches  the  sea 
the  evaporation  and  the  caj 
porous  desert  soils  for  absorption.  Al 
most  any  Eastern  State  haa  a  greater 
area  of  surface  water  thau  has  all  ih« 
arid  region ;  and  tlie  smalh?et  K»w 
land  brooks  could  it  be  tnuiapoi 
West,  would  he  a  great  bleaaing. 
this  arid  section  there  are  many  th 
sand  square  miles  without  a  drop  of 
ter  oven  for  drinking  puriwsc*.  Near! 
every  available  stream  has  hven  appro- 
priated for  irrigation  by  the  pretsrcl 
imputation,  and  all  imprDVument  in  llu 
water  supply  must  come  from  urn 
ground  sources. 

It  is  wTf^ng  to  encoartigo  anlici 
tions   of  enormous  supplies  *>'' 
ground  water  where  rainfall  i» .- -     .  „ 
but  when  we  remember  that  in  Ihii 
gion  water  is  of  gn 
or  rutlier  that  land  > 
water,  the  procuremeat  of  even 
ipplies.  sufficient  for  stock,  for  irrigating  small  areas,  or  for  m] 
lying  the  thirsty  locomotive,  will  he  of  great  valne.     In  virw 
theoe  facts  it  \t  woll  to  understand  the  laws  of  the  occtumn 
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and  availability  of  underground  waters,  for  not  only  have  largo 
.unis  been  wiksiod  in  boring  in  unfavorable  localities,  but  impruc- 
icttble  noti<tns   huvo  boon  obtained  from  scientific  treatises  on 
thia  subject. 

The  laws  of  the  distribution  and  utilization  of  under^rount] 

'ater  are  as  simple  as  those  controlling  the  surface  supply,  but 

e  popular  falla^iies  coucerning  them  are  appalling.    The  most 

Prevalent  of  these  is  that  the  waters  originate  at  some  remote 

int  from  their  outlet,  and  flow  in  subterranean  streams  Uko  the 

[blood  in  the  luiriinn  boiiy."  as  a  farmer  once  said,  and  that  these 

reams  must  be  tapped  by  the  well  borer  or  digger  before  water 

be  obtainwi.     In  nearly  every  community  is  some  person  sup- 

sed  to  possess  the  art  of  locating  tbu  exact  spot  above  those 

iirrents  by  means  of  a  switch  callud  the  divining  rod.    It  is  also  a 

rrent  fallacious  belief  that  all  underground  water  is  duo  to  rain 

hich  falls  on  the  more  or  le.'w  distant  mountains,  and  especially 

is  this  true  in  the  region  betwoeu  the  Rocky  Mountains  and  the 

Mississippi,  where  every  spring  and  well,  even  on  the  Texas 
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^■oitst-ul  plain  a  thousand  milen  distant,  is  commonly  explaine 
^B|>(>n  tlin  hypothesis  that  tlie  water  romos  from  this  lofty  range. 
These  prevalent  impressions  in  the  minds  of  those  untrained  in 
geology  are  more  oxcu.-yible  than  the  widely  prevalent  idea  con- 

Iveyed  by  cuts  in  geological  text-books  that  the  usual  and  ordinary 
bonditions  for  artesian  wells  are  in  great  synclinal  areas  in  which 
Bie  stratA  can  be  seen  markedly  dipping  from  two  inclu<ling 
bountain  borders  against  which  their  edges  are  upturned  as 
|hown  in  the  following  figure. 
While  there  is  no  theoretical  objection  to  this  ideal  conception, 
the  conditions  it  represents  seldom  occur  in  Nature;  on  the  con- 
trary, as  will  Ik*  shown  later,  inrmntain  rocks  are  not  the  source 
of  great  artesian  wells;  neither  do  they  usually  occur  in  synclinal 
valleys,  but  the  most  favorable  conditions  are  gently  sloping 
finorlinal  plains  in  which  the  receiving  areas,  instead  of  being 
at*  upturned  mountain  rocks,  ar«,  in  fai:t,  the  escarpment  valleys 
the  plains.     (See  Fig.  2.) 

To  uutlerstand  the  distribution  of  earth  water,  it  is  necessary 
to  bo  familiar  with  the  true  laws  of  its  occurrence.  The  rainfaj* 
\n  the  source  of  all  underground  wat«r,  and  with  the  erco^V.vya.4 
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certain  deep-seatod  artosiau  wells  the  source  is  always  th«  rata 
which  falls  in  the  immediate  vicinity,  as  tli<»  jihysician  know* 
when  calle4]  to  treat  disease  cause*!  by  wiepage  of  th<!  adjacent 
sutTuundings  into  the  family  well. 

Part  of  the  rainfall  is  quickly  drained  away  by  the  aurfa 
channels,  a  part  is  evaporated,  and  a  third,  and  for  our  consJC 
tion  the  most  important  part,  is  imbibed  by  the  rookn  and 
The  prnportioual  disposition  of  the  rainfall  in  the  al>ove  mam: 
varies  with  the  climate  and  goolo^c  conditions,  but  so  far  m' 
un<l*»r>?round  waters  are  coucorned  it  is  necessary  to  consider  on 
the  water  which  sinks  into  the  ground. 

That  portion  of  the  earth  visible  to  human  inspection,  known 
as  the  crust,  is  more  or  less  saturated  with  water.  In  time*  of 
drought  and  in  the  arid  region  this  is  not  always  eviileut  at  tb« 
immediate  surface,  where  evaporation  is  taking  place,  but  a  post 
hole,  a  plow  furrow,  a  blast  in  a  quarry,  or  a  newly  dug  well  »* 
veals  the  dampness  of  the  rock  material.  This  moisturo  is  some* 
times  invisible  to  the  eye,  but  in  genei'al  its  quantity  varies  in 
proportion  to  the  compactness  or  porosity  of  the  rocks,  the  num- 
ber of  joints,  fissures,  or  other  crevic(?«,  and  the  topographic  aitn- 
ation  which  controls  the  ilrainage. 

If  rainfall  be  long  continued,  the  portion  of  the  crust  ut 
which  it  falls  becomes  completely  saturated.    Upon  cessation 
the  rain,  evaporation  or  drying  begins  at  the  surface,  C4iusic 
line  of  saturation  to  sink  dcopLT  and  deeper.    Thus  it  im  tl 
the  Eastern  States,  where  rainfall  is  excessive  and  eva|>orati<i 
slow,  the  line  of  suturntidu  usuully  coimMdus  with   thi- 
while  in  the  arid  regions  it  is  often  several  Imndrtid  fo- 
In  this  section,  holes  three  hundre<l  feet  deep  are  oft^n  dr 
through  soil  and  rock  as  dry  as  powder  without  reachinK  tli 
of  saturation,  whilo  on  tho  Kust,  as  for  example  in  Kew  l>r( 
water  is  so  near  the  surface  that  dry  graves  can  not  be  dug  for  1 
dead. 

If  the  earth  were  of  uniform  porosity,  t«)m|>eratnre,  and  Oiin 
position  the  water  it  contains  wouhl  lie  uniformly  di 
through  it,  as  is  the  water  in  a  woll-soaked  si>ongr.    Bit; 
not  the  case,  for  the  outer  portion  of  the  globe  consists  of  rocki  i 
much  less  density  than  are  those  of  the  interior,  whi 
ward  purcolation  of  water  in  some  instances  encouuit!..  :. 
heated  mass  of  the  earth's  interior,  and  is  forced  back  to  tli9 ! 
face  as  sluani,  as  in  geysers  and  volcaime**,  di 
coinbination.s,     Heiu^e  the  iivailable  water  is  ■ 
tion  of  the  earth's  ornst  botw^n  the  lines  uf  huatcd  interior 
Bu  '  Even  in  this  narrow  bell  the  disLnbutl< 

ol  r.ilar, 

Inaemuch  as  ihnru  la  a  groat  diversity  of  goologtu  struriai 
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the  possibility  of  securing  water  at  any  given  point  must  be 
determined  by  the  local  formations.  All  rocks  imbibe  moisture 
in  proportions  varying  with  their  physical  structure,  a  fact  which 
can  be  demonstrated  experimentally  by  saturating  familar  types 
of  rocks.  Glass  is  similar  in  water  capacity  to  large  areas  of 
volcanic  and  other  igneous  rocks,  and  will  absorb  no  perceptible 
amount  of  moisture  ;  marble  will  drink  in  only  a  slight  quantity; 
while  chalk,  sand,  and  brick  will  absorb  nearly  their  own  weight 
of  waiter.    The  manner  in  which  rocks  absorb  water  is  simple. 


Fio.  8.— MxB*  SrsvorvB*  or  Li-uio  B«t*oaih). 


In  most  rocks,  however  compact  to  the  eye,  there  exist  interstices, 
CAvitieK,  and  other  spaces  in  which  water  may  enter  and  be  stored. 
This  is  especially  true  of  all  sedimentary  rocks,  which  comprise 
tiiuety-nine  i>er  cent  of  the  earth's  crust.  A  fine  sandstone  whose 
grains  and  intervening  spaces  are  indistinguishable  to  the  eye, 
when  placed  nmler  the  microsrojie  resembles  a  mass  of  cobble- 
etones  in  which  the  spaces  occupy  ns  much  of  the  aggregate  area 
aa  the  solid  particles.  Into  a  gallon  measure  of  dry  pebbles  vary- 
ing in  size  may  be  poured  half  a  gallon  of  water.  The  consoli* 
datod  rocks  which  compose  most  of  the  mountain  mjissos  are 
more  compact  and  less  a<lapted  for  the  storage  and  passage  of 
water  than  the  sedimentary  rooks.  Nearly  all  the  minerals  which 
compose  them  are  impervious,  as  is  readily  seen  in  a  large  crystal 
of  quartz,  feldspar,  or  mica.  The  rocks  of  valleys  and  plains 
usually  consist  of  detrital  material  less  hardened  by  mountain- 
folding,  and  hence  more  pervious. 

I    Rocks  which  have  imbilied  alt  the  moisture  they  can  contain 
re  in  a  condition  of  saturation,  and  all  water  in  excess  of  this 


i 
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amount  will   pass  off  by  gravity  or  evaporation.    The  excess 
above  the  water  of  saturation  is  available  as  the  source  of  springs, 

tut  the  snjiply  of  wells  is  from  the  water  of  saturation. 
Kach  kind  of  ruck  has  an  individual  capacity  fur  the  trans* 
lisision  of  the  water  which  it  has  imbibed,  and  Uv\r  \&  wvVvt*?^^ 
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distinct  from  its  capacity  for  imbibition.  If  tho  component  pne 
cles  of  a  rock — for  instance,  the  quartz  pebbles  of  a  loos«  con^U 
erate  or  the  grains  of  a  sandstone* — present  an  in»|Hirviou8  siirfa 
water  will  culiere  to  the  imlividual  sxirfaccs  until  the  entire  sp 
men  is  enveloped  in  a  coat  of  water.  If  the  inters!  ices  an?  Hmall 
than  thti  average  drop  of  water,  the  resistance  of  cohesion  to 
transmission  of  water  will  be  greater;  hence  a  chalk  or  a  fin 
graineil  brick  will  drink  in  much  water,  but  will  tranii>mit 
slowly,  while  water  will  pass  rapidly  through  coarse  gravel.  The 
capacity  for  transmission  in  variouBly  grained  rocks  and  the 
accompanying  cohesion  is  similar  to  that  seen  in  passing  wai 
through  sieves  of  different  mesh.  Thus,  some  sandntones  of 
actly  the  same  rapacity  for  imbibition  as  chalk  transmit  wat 
six  hundred  times  fa.st<;r. 

The  rock  materials  of  the  earth  with  theso  different  capacities 
for  imbibition  and  trnnsmission   have  been  sorted  intn 
sheets  or  strata  by  the  water  which  dejM>8it(>d  them,    < 
another  imjwrtant  fact  in  the  question  of  underKTound  wat^r  J 
introduced — tho  stratification  or  arrangement  of  thf  n.wks  relatii 
to  one  another.    Elarth  water  percolators  downward   through 
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porous  stratum  until  an  impervious  one  is  reached,  irhiln  an  ii 
pervious  stratiim  at  the  surface  will  ])revent  the  saturation  ofl 
pervious  one  below.     Strati fifatiou  performs  the  im' 

tion  of  controlling  the  distribution  of  earth  water,'  -     

transmissitm,  and  storage.    If  the  surface  rock  stratum  is 
vious  and  horizontal,  it  simply  serves  as  a  sponge  to  " 
watt>r  until  disturbed  by  evaporation  or  seepage,  unksb 
ply  is  constantly  renewed  by  rainfall.    (Sec  Kig.  3.) 

If  an  im|)erviouB sheet  is  above  an  inclined  outcropping  \-< 
stratum  (Kig,  4),  it  opposes  the  tendency  of  water  to  r'vr^    iv  .13 
drostatic  pressure  and  nitains  it  in  the  porous  sheet     If  au  in- 
pervious  stratum  is  beneath  a  porous  one.  it  prevent?  '* '  -    ' 

tho  latter  from  percolating  to  great<^r  depthis.    If 

ranged  from  folding,  the  including  strat^i  cut  off  tho  honxuni 

transmission  of  underground  water.     (Fig.  6.) 

WaUtr  is  transmitted  by  gravity  in  the  direction  of  th« 
olinatii'iu  of  the  strata — i.  e.,  with  the  dip;  a' 

conditions  are  fnvonihle,  flowing  wells  can  1^.     ,  

points  more  or  \«»  A'\ttVa^vV  (rom  the  outcmpi.    If  thn  ; 
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cline  in  a  direction  opposiU?  to  the  genenal  ^ofa  of  the  i 

no  matter  bow  favorable  the  conditions,  tbey  will 

flowing  artesian  supply,  for  water  can  not  rise  aU>Vtf  tfa*  htft|^i 

of  the  receiving  area.     (Fig.  5.) 

If  strata  are  exceHsively  inclined,  as  in  moat  ibovnteia  : 
artesian  wells  are  improbable  if  not  impoMible  over  mny} 
area,  for  the  strata  soon  dip  below  all  available  boring; 
the  generally  accepttnl  idea  that  artesian  welbi  «i«  pevrtiliar  Id 
regions  of  great  stratigraphic  dip  is  ^dlaciona.  A  dip  of  oee 
per  cent  is  scarcely  viuiblo  to  the  eye,  but  it  will  cairr  a  tiatuai 
downward  52*8  feet  per  mile;  a  dip  of  ten  per  omt  t» 
noticeable,  but  will  carry  a  stratum  &iS  feet  ia  a  mile; 
forty-fire  degrees  will  carry  a  stratmn  deeper  in  a  mile  thmn 
drill  has  yet  j»en«trate4l. 

If  the  earth's  surface  were  level,  and  a  homogeoKms  mtT. 
earth  water  would  be  at  a  uniform  depth  throagfaoat.  aa  in  sd 
undrainc'd  field.  But  the  surface  is  broken  into  mcMmtuBs  and 
plains,  and  scored  by  valleys,  and  the  line  of  -saluraUoa 
toward  the  level  of  these,  where  springs  are  often  foond 
at  the  level  of  the  streams.  There  are  in  Katur«  two  kinds  of 
valleys :  (1)  Unfinished,  or  active  valleys,  which  are  in  tht  \ 
of  being  cut  out  at  the  present  time  by  the  streamA  wekiag 
level ;  and  (2)  finished,  or  ancient  valleys,  which  origbiatod  in  pvl 
geologic  time,  and  have  been  partially  refilb*d  with  tha  rfftrii  of 
the  adjacent  region.  AH  the  valleys  in  the  mooniaias  propsr.  and 
of  the  eeatem  United  States,  belong  to  the  firvt  claaa,  vlurb  taay 
be  called  stream  valleys,  uid  thei  r  f  u '  ^  to  f  araitil  a  *»^*»*** 

for  the  passage  of  the  surface  waters  .'   mo.    Tbe 

the  second  class,  or  basin  valleys  are  characteristic  of 
arid  region,  and,  with  one  or  two  exceptioos,  they 
running  surface  water. 

In  monntains  the  surface  and  underground  water  ia  < 
seeking  the  level  of  the  surrounding  vaK  <  '>x»g  te  1^ 

of  gravity.     In  general,  monntains  owe  tTXtstenoa  to 

superior  hardness  and  impervioosness  of  their  strata,  and 
little  impoirtance  tolhe  p"  ^'-^--  of  ondergroond  wmtxr. 

Basin  i)lainssarroun>.  lie  great  areas  of  movntua  car 

f«iiv  are  morr  favorably  situateti  for  the  occnrreoire  of 
ground  wat«r  in  quantity  than  those  with  a  smatW  • 
am  of  moantain  slop*^  fnr  impervfoun  mnuntainit  in  >»  v^^  m^ 
oentrate  the  rain-w:.: 
perviou±<  ^->it....  ^^^. 
boDealh  - 

The  WaUr  of  «aVura 
crmctst  of  horiioatal  «tr  < 

the  surrounding 
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impervious  strata  occur,  the  water  seeps  out  as 
springs  at  tlieir  oontm^t.    The  Llano  Kstocado, 
or  great  Staked  Plain  of  Texas  and  New  Mox- 
jico,  is  the  largest  of  ail  the  American  vieaa^i  in 
'area.    Its  geological  struetui'o  is  practically  that 
shown  in  Fig.  S,  consisting  of  a  pervious  surface 
formation,  averaging  three  hun*Ired  Feet,  rest- 
ing upon  a  foundation  of  imperviouH  clays  and 
other  rock.    The  upper  formation  readily  im- 
bibf's  all  the  surface  rainfall ;  heuce  the  region 
'is  void  of  running  streams. 
^m      Throughout  this  largo  area,  once  considered 
^bopelessly  void  of  water,  good  non-flowing  wells 
^Pare  n<}W  everywhere  ohtained  hy  boring  t<i  the 
lower  depths  of  the  saturated,  sponge*  like  sur- 
face} formation,  while  springs  occasionally  break 
_out  at  the  margin  of  the  plains  where  the  two 
formations  are  in  contact. 

^Whilo  water-bearing  strata  should  always 
>rouK,  and  usually  are  hut  slightly  if  at  all 
3n8olidated,the  degree  of  consolidation  has  hut 
!  bearing  upon  the  retaining  function  of  im- 
pervious strata.  Soft  clay  shale  is  practically 
im[>erviou8  us  lianl  slate.  In  the  West  many 
jple  discredit  the  {wssibility  of  artesian  water 
in  many  favorable  localities,  because  of  the  ah- 
ence  of  consolirlated  strata  which  they  suppose 
fcre  ni>ceKSary  to  constitute  the  impervious  stra- 
in! above  the  one  containing  the  water.  In 
,  the  less  consoIi<lated  the  rocks  of  a  region 
y  the  more  favorable  are  the  artesian  condi- 
tions; and,  inasmuch  as  the  older  formations  of 
Ihc  earth  are  more  consolidated,  metamorphose<l, 
I  ami  disturbed  hy  greater  tilting,  faults,  and 
Hfolds,  they  are  least  favorable  for  the  occur- 
^feuce  of  artesian  water.  Upon  the  other  hand, 
_the  later  formations  present  the  opposite  aud 
acre  favorable  conditions,  and  with  few  excep- 
ions  the  great  art4>sian  wells  of  the  world  are 
ud  in  them.  These  later  rocks  play  an  im- 
jriikul  part  in  the  geology  of  the  arid  region. 
The  adjoining  section  from  the  Gulf  of  Mex- 
lo  the  Rocky  Mountains,  from  Galveston  to 
H.  New  Mf'sico,  illustrates  some  of  the 
-..in  ^..t  furth.  From  the  coast  to 
iteridian  is  a  large  series  (a) 
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of  alternations  of  porous  and  impervious  strata  of  the  later  geo- 
lo^cal  ages,  dipping  at  an  almost  imporceptible  angin  towanl  the 
.aea  and  accompanied  by  slight  scarp  valleys  along  their  western 
^btcro]>,  which  are  the  receiving  areas  for  the  artesian  waters. 
^Bie  Atlantic  coast  plain  from  New  jGi*8ey  to  the  Kio  Qrando 
^^&r1y  everywhere  presents  similar  conditions, and  abundant  arte- 
sian wells  have  been  obtained.     This  group  of  rui-ks  rests  upon 
fiother  series  of  older  rocks  {h,  c),  which  presents  negative  con- 
tions  for  artesian  water,  owing  to  their  inclination  in  a  direction 
oppiwite  to  that  of  the  topographic  slant.     No  artesian  wells  of 

frge  flow  have  been,  or  are  apt  to  be,  obtained  in  this  region. 
bove  the  west  part  of  this  series  is  the  great  mesa  of  the  Llano 
stacado  {tl),  the  non-flowing  woUs  of  which  have  been  explained, 
aecund  negative  area  is  shown  in  tlie  ]K)rtion  of  the  diagram  in 
northeastern  New  Mexico  (rf),  where  the  inclination  of  the  strata 
iH  again  opposite  to  that  of  the  topngraphic  slant.    Where  the 
front  of  the  Rocky  MountAins  appears  (e),  the  principle  that  the 
IBountain  rocks  are  unfavorable  for  artesian  conditions  is  shown 
njy  the  faulting  and  excessive  dip  of  the  strata. 

Let  us  now  briefly  examine  the  bearing  of  the  foregoing  prin- 

3les  on  the  question  of  underground  water  in  the  great  arid 
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bgion  proper,  west  of  the  Rocky  Mountain  front.    Topograph- 

illy  this  country,  from  the  union  of  the  Cordilleras  in  southoni 

texicoto  the  British  boundary,  consists  in  alternations  of  moun- 

un  and  desert  plain  (Fig.  8).    The  mountains  are  isolated  masses 

of  hard,  impervious  rock,  broken  by  faults,  and  dipping  at  angles 

thich  render  the  strata  unpropitious  for  artesian  exploitation, 
he  wide  areas  of  desert  plain  separating  tlie  mountain  masses  are 
<»f  the  older  type  of  valleys  described  on  a  previous  page,  which  are 
now  filled  to  a  depth  of  two  thousand  feet  by  the  detrital  deposits 
^■om  the  adjacent  mountains  (Fig.  9).  The  original  valley  floor, 
Consisting  of  mountain  rork,  is  entirely  obscured  by  these  deposits, 
and  of  no  value  to  the  artesian  possibilities.  The  rainfall  upon 
the  mountains  is  rapidly  shed  by  caflon-strearas  and  arrmjos  to 
the  level  of  the  adjacent  valleys,  where  it  sinks  into  the  ground, 
owing  to  the  thirsty  character  of  the  valley  formation,  and  gravi- 
tates downward  t(.)ward  the  lower  and  usually  central  depths  of 
Uie  deposit,  the  underlying  floor  of  mountain  rock  ?«TN\Ti^  wi  ^ 
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bottom  for  the  retention  of  the  water  in  the  vuUey  ii»3|K^siU«.    So 
gruat  is  the  capacity  for  imbibition  of  these  desert  plains  t 
every  drop  of  rain  upon  tliem,  except  such  as  is  erapoi-atetl, 
quickly  drunk  in,  and  all  the  imnintain  streams  of  tho  vast  n?j 
with  three  exceptions,  completely  disappear  upon  reaching  thi 
and  are  known  as  "  lost  rivers  "  in  tho  parlance  of  the  West. 
der  tho  old  errone<»u.s  idea  that  the  mountain  rocks  > 
arteHJan  waters,  many  hundred  futile  and  costly  expt-r 
been  made  by  the  Government,  railroad  corporations,  and  pri 
individuals,  in  bf>rinp  wolls  at  the  marjriuH  of  these  deserts,  w 
the   mount-ain  rock  was    seen   disappearing  beneatii    ihu  va 
deposit,  instead  of  seeking  the  lowest  topoKraphic  point  ia 


^•r'?i! 


Kia.   ID.— Dxftun  Tuvblcb*. 

plains,  and  relying  upon  the  unconsolidated  formation  of  ibftj 
ort  as  the  prc^bable  source  of  water. 

Within  the  past  few  years  there  have  been  m*ny  acctdonUl 
demonstrations  of  this  principle;  and  when  it  is  generally  nndw- 
stood,  it  is  probable  that  in  nearly  every  one  of  these  now 
waste  placc?s  at  leaflt  a  smatl  quantity  of  water  will  bo  fuecur 
in  many  inalances  ^ood  flowing  arieKiim  wolIs.  V 
character  iiavtj  been  pr<icure«i  in  great  number  in  i -i- 
Riverside  and  in  tho  San  Jofu^inn  Valltiy,  not  od»  of  whiulLJ 

rates  to  the  11  iid*    "  "  Irl 

re  all  secured  in 
boon  found  in  numbt'T«  in  th«  Qr- 
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a  few  in  tho  deserts  of  Nevada.  In  Mexico  tht^y  are  obtained  in 
the  ralley  deposits  of  the  city  of  Mexico,  the  Lake  Chapala  basin 
of  Jalisco*,  and  could  Iw;  secured  at  many  other  points.  The 
jfrandwit  demonstration  of  tlie  principle,  however,  Ls  found  in  the 
famous  San  LuiH  Park  of  Colorado.  It  is  true  that  this  valley, 
owinp  t«  the  largo  area  of  mountains  surrounding;  it,  has  an  iin- 
iistml  number  of  "  lost  rivers"  supplying  water  to  the  valley  de- 
asits  from  which  over  thirty-seven  hundred  flowing  wells  have 
en  obtained.  Less  than  ten  per  cent  of  these  attain  a  depth  of 
/■en  hundred  foot,  and  harrdy  fifteen  per  cent  reach  four  hundred 
at,  Ou  tlip  great  La  N()ria  Desert,  stretching  for  one  hunilred 
fciles  northeast  of  El  Paao,  Texas,  between  the  Organ  and 
rraiiklin  ranges,  which  is  void  of  a  drop  of  surface  water,  abun- 
int  KupplioH  of  undf'rground  water  are  now  procure*!  at  a  depth 
of  two  hundred  feet,  and  are  pumped  by  windmills  for  irrigating 
purposes. 

The  welU  of  all  these  localities  were  drilled  haphazard,  without 
Hbference  to  the  geological  principle  we  have  endeavored  to  de- 
^scribo.    If  this  principle  could  be  made  known  that  the  under- 
ground waters  of  tho  arid  region  are  .stored  in  the  desert  ileposits, 
and  not  in  thi?  mountain  rocks,  there  is  no  reason  to  doubt  that 

(ells  could  be  procured  in  most  of  these  innumerable  wastes  of 
I©  arid  region,  which  would  at  least  suffice  for  the  passing  trav- 
i»r,  and  in  many  cases  supply  water  for  live  stock  and  irrigation, 
ifficient  to  supply  the  neressaries  of  life  to  the  raining  popula- 
tions of  the  adjacent  mountain  regions. 


.\«^)BinN"  10  M-  V.  B  rami  icon  rte,  of  the  f.tDnfeuo  BtHik'tY  of  the  north  of 
ancctlhc  liuMljfptm  alpina,  once  Abundant  io  Muaot  William,  AuMtriilia,i«  nuw 
Down  ooly  Uy  n  hdii)»  Hpeuiinen  in  (he  botunicul  gurden  of  Mell>aiirni>;  Ptiadia 
'tttnd{folia,  a  troe  of  tiie  eornponita  of  St.  Kottina^  is  reduced  to  a  Bingle  naturtU 
ccimen  and  a  fevr  caltiratod  ones  at  Kew.  No  lir'ing  representative  in  now 
bown  of  the  dwarf  palm  (CAamefvops  humilU\  which  once  (rrew  neiir  Nice.  The 
chid  ^>iranlhf$  Ilomnnecitittntt  hfut  appArentI)'  diitappeared  front  th«  riieuilow 
IreUad  which  wa»  itB  only  known  flthtioti.  Some  6fty  itpccies  have  diHsp- 
d,  or  DMrly  dimppeared,  from  the  depariiriont  of  Honnt.',  tu  France.  Moat 
rthia  doraiUlion  Is  the  work  of  amateara,  hortJcuItDriats,  or  bntanitttii. 

A  PAKTT  of  CliinoM  trndcrs  who  rodontly  visittvl  the  interior  of  southern  For- 
I  bivo  brought  back,  accordinf;  to  Mr.  D.  J.  MmiGowan,  iiil4>ries  which  remind 
>  of  the  fairy  tales  or  of  ttie  fancied  of  tha  Arabian  Night?.  They  lodged  in 
iiid  The  chiitttTiii^  of  monktyt)  anil  tlie  sounds  uf  intioota  seemed  to 
:  and  inde»K'ribuble."  The  region  wofl  tio  weird  that  it  reminded 
uni  ■  i"  of  the  kia>?!oni  of  liubgoblins."    Tbey  deecribe  IbreslH  of  trees 

'I'l  -  -  ^'irlh,"  some  of  theiu  meiLsaring  mure  than  ton  out«trutche<I  inns; 
,  n  irp€i  douri^ihing  in  tliono  forests  that  bears  ''(lowers,  reil  and  white,  wliicb 
<'»*»  a  •!©¥*  and  of  cxiraordinary  fragrance."  The  flowers  thas  d«- 
I  to  be  epiphyte  orcliidu. 
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WHITE  SLAVES  AND  BOND   SERVANTS   IN   THE 

PLANTATIONS. 

Bt  Cdumikl  a.  R.  F.IJ.ia, 

FtiW  but  readers  of  old  colonial  state  papers  and  reoor, 
»ware  that  between  the  years  1C49  and  16IM)  a  lively 
was  carried  on  between  England  and  the  "  plantations,"  as 
colonies  were  then  termed,  in  political  prisoners,  who  wi»re 
tence<l  to  bauishmcnt  in  the  former  country  ami  shippod  tol 
colonies,  where  they  were  sold  by  auction  to  the  colonists  fd 
varions  terms  of  years,  sometimes  for  life,  as  slaves. 

The  government  of  the  Commonwealth  appears  to  have  1 
the  first  to  adopt  this  convenient  if  unjustifiable  method  of  d& 
posing  of  troublesome  adversaries :  and  in  Cromwell's  procl 
tion  to  the  Irish  people,  dated  Yoiighal,  January,  1049,  and 
ten  in  answer  to  the  declaration  of  the  Irish  prelates  at  CIo> 
noise^  we  find  the  following :  "  The  question  is  of  the  dest 
of  life,  or  of  that  which  is  but  little  inferior  to  it — to  wit,  of  1 
ishmont.  Now.  first,  I  shall  not  willingly  take  or  suffer  to 
taken  away  the  life  of  any  man  not  in  arms*  but  by  the  trial 
which  the  people  of  the  nation  are  subject  by  law  for  offeuc^ 
against  the  same;  and,  sct^ondly,  as  for  the  banishment,  it  bati 
not  hitherto  been  infiicti*d  on  any  but  such  who,  heing  in 
might  justly  upon  the  terms  they  were  taken  under  have 
put  to  death,  as  might  those  who  are  instanced  in  >  '     Ii 

tion  to  be  '  sent  to  the  Tobacco  Islands.' "    Andtnail    _  fr 

Cromwell  to  the  **  Hon.  William  Lenthall,  Esq.,  Speaker  of 
Parliament  of  England,"  dated  September  17, 1049.  and  describu 
the  storming  of  Drogheda,  we  find  with  reference  to  thoao  mi 
who,  contrary  to  the  custom  of  war,  had  continued  thoir  rentst- 
ance  after  the  place  had  been  carried  and  quarter  given :  **  Wb«n 
they  subraittiHl,  these  officers  were  kuix'ked  on  the  hiiad«  aii4 
every  tenth  man  of  the  soldiers  killed;  and  the  rest  shipped  f^ 
the  Barbadoes." 

Banishment,  however,  was  not  a  punishment  reserved  for  1 
Irish  taken  in  arms  against  the  CnrnmonweaUh,  for  f 
measure  was  meted  out  to  Englislimun  and  Scotchni>v 
curred  the  displeasure  of  the  Protector;  and  the**  U 

andn" — namely,  8t.  Ghristnplu'r,  N»^vis,        '    ■'.     ' 
enjoy  a  monopoly  nf  this  trallic,  for  pri 

numberfi  to  the  New  England  coloniots,  and . 

^  '  .       ■■.-;.,■.:'     ■  .  ■■    ^     •      '     . 


jmuuid  were  dismissed  on 
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nd  the  i-emainder  marclied  to  Durham  and  shipped  for  North 
merica  and  the  West  Indies.  How  those  wlio  reached  tlie 
former  conntry  were  disposed  of  we  Icnrn  from  Hutchinson's 
apors  relative  to  the  History  of  Massachusetts  (Boston,  1709), 
which  is  a  letter  from  the  Rev.  John  Cotton  to  Oliver  Crom- 
e]l,  as  follows:  "The  Scots  whom  God  delivered  into  your 
ands  at  Diinlmr,  and  when^of  sundry  wt-rc  sent  hither,  we  have 
ten  desirous  as  we  could  to  makf  their  yoke  easy.  Such  as  were 
ck  of  the  scurvy  or  other  disease  have  not  wanted  physic  aud 
hirurffery.  They  have  not  been  sold  for  slaves  to  perpetual 
Tvitude,  hut  for  six  or  seven  or  eight  years,  as  we  do  our  own  ; 
nd  he  that  houg:ht  the  most  of  them,  I  hear,  buildeth  houses  for 
them,  for  every  four  a  house,  and  layetli  some  acres  of  ground 
thereto,  which  he  givijth  them  as  tlieir  own,  requiring^  them  three 
aye  in  the  week  to  work  for  him  by  turns  and  four  days  for 
themselves,  and  promiseth  as  soon  as  they  can  repay  him  the 
money  he  laid  out  for  thoni,  lie  will  set  tliom  at  liberty." 

The  lot  of  these  unfortunate  Scots  was  pitiable  enough,  but  it 
seems  they  were  treated  with  far  more  consideration  than  their 
folio w-suffernrs  in  the  West  Indies.  In  Massachusetts,  too,  to 
judge  from  the  foregoing  letter,  the  jjurchaser  could  terminate 
the  period  of  slavery  when  he  wished ;  but  in  the  West  Indies 
the  banished  wore  sentenced  to  specific  terms  of  servitude  which 
lould  not  be  shortened ;  and  where  no  term  was  mentioned  the 
slavery  was,  before  the  law  of  IfJSl  (33  Charles  II),  for  life.  There 
is  still  in  existence  in  Jamaica  a  deed  executed  in  the  secretary's 
office  in  November,  1071,  between  Robert  Nrlson  and  Thomas 
Pitts,  by  which  the  former,  in  consideration  of  the  sum  of  £10, 
conveys  to  the  latter  and  his  heirs  forever  one  white  servant 
name<l  Stephen  Ayliff. 

As  wo  have  said,  Englishmen  were  likewise  banished,  and  a 
great  many  of  the  royalist  party  who  took  part  in  the  abortive 
rising  of  Wagstaff  and  Penniddock  at  Salisbury  in  March,  U'.55, 
were  sent  to  Jamaica  and  Barba<i<>es,  with  reference  to  whom 
Carlyle  says:  "A  terrible  Protector  this.  ...  He  dislikes  shed- 
ding blood,  but  is  very  apt  to  '  barbadoes '  an  unruly  man— has 
sent  hundreds  and  hundreds  to  Burbadoes,  so  that  we  have  made 
an  active  verb  of  it, '  barbadoes  you.' " 

After  the  Restoration,  Charles  II  did  not  scruple  to  use  against 
his  political  oppont-nts  a  weapon  which  they  had  emjtioyeil  so 
effectually  against  his  party.  The  House  of  Commons  which  was 
returned  by  the  general  election  of  lOUl  revived  the  old  ecclesiiisti- 
cal  policy  and  recommenced  the  persecution  of  Nonconformists,  a 
series  of  penal  statutes  against  them  being  passed  and  lissented  to 
by  the  king,  in  spite  of  the  promises  ho  had  publicly  made,  both 
before  aud  after  his  restoration,  to  grant  liberty  of  conscience  to 
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all  men.     It  was  made  a  crime  to  attend  a  Diasoiitinju;  place  uf 
lip.    A  single  justice  of  the  peace  inii<ht  convict  without  a  jui 
nd  might,  for  the  third  offense,  pass  M^ntonce  of  transportAtid 
eyond  the  seas  for  seven  years.    With  refined  cruolty  it 
provided  that  the  offender  sliould  not  be  transportod  to  New 
land,  where  he  was  likely  to  find  sympathizing  frienda.     If  he  1 
turned  to  his  own  country  hefoi-e  the  expiration  of  his  term 
exile,  he  was  liable  to  capital  punishment.* 

Charles  II  made  Jamaica  one  of  the  places  of  banishment  f^ 
the  Quakei*s,  who  would  take  no  oaths  either  abjuring  pupa(*y,j 
knowledgiug  the  supremacy  of  the  king,  or  eweariug  allegia 
to  him,  all  which  omissions  were  oxinsidered  to  be  treasonalij 
offenses,  and  hundreds  of  them  were  Bf»ntenced  as  convicts  aa 
sent  out.  These  were  soon  followed  by  the  conspirators  <»f  til 
Whig  and  Rye  House  Plots  in  ltj83,  and  in  lCb4  the  Jamaica 
House  of  Assembly  pa«»jod  by  command  an  act  etititled  "An  act 
for  ascortaiuitig  the  servitude  of  tlie  rebels  lately  sent  from  Eng- 
land, and  to  prevent  all  clandestine  releasoments  and  buying 
their  time,  to  the  end,  that  after  so  great  a  mitigation  "  (as  i 
prievo  from  hanging)  "thoir  punishment  might  yet  in  «oe 
measure  \v&  answerable  to  their  crime."  The  author  of  the 
uals  of  Jamaica  in  forms  us  that  those  poor  wretches  were  seutuac 
to  ten  years'  servitude,  and  adds  that  few  lived  to  its  expiratic 

may  be  readily  Ijolieved  when  we  rpmifmlxtr  that  \\ 
iployed  as 'MiL'ld  hands"  in  a  climate  that  at  that  t 
notoriously   unhealthy  for   Europeans,  were  insufficiently  fa 
badly  housetl,  and  hanl  worke<l. 

In  the  rnigii  of  James  II  this  inhuman  practic©  wa«  «till  i 
tinued.    More  than  three  hundred  ).»ersons  who  took  li&rt  in,  < 
were  suspected  of  being  connected  with,  the  rising  in  ArjO'I^^ii 
were  IransiKirled  t4>  the  West  Imiics.  many  of  them  having] 
been  subjected  to  mutilation :  and  several  women  wore  hani 
after  being  brande<l  on  the  cheek  with  a  hot  iron.    The  pr 
taken  at  the  battle  of  Heilgeuioor  in   inK.*),  and  pereons  otbd 
implicated  in  the  reljellion  of  Monmouth,  wliu  were  all  Uk-I 
liable  to  suffer  doath,  wore  granted  in  baU'hes  to  thn  meml 
the  court,  who  scut  them  out  to  the  colonies  to  bo  mjld  ba  ■ 
T\w  number  of  prisoners  tranHporttnl  by  tho  noti  ■ 
freya  was  eight  hundred  and  forty-une.    They  w,.     ... 
gangs  and  granted  to  court  favorites,  the  conditions  of  tho] 
l»eini^  that  tlio  convicts  should  be  carrio'l  bcyonil  ' 
that  thtjy  shimld  not  btt  i.!uiaucipnted  till  jifter  ten 
the  place  of  their  banishment  should  be  the  W«st  I 
la.st  condition  was  studiously  framed  for  tho  |> 
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in^  tUe  misery  of  the  exiles,  for  it  was  thouglit  that  ill  New  Eug- 

Ilaml  they  would  have  found  u  population  kindly  disposed  toward 
them.    The  stipulation,  however,  that  the  pla<;e  of  banisiiment 
fthould  be  a  West  India  island  was  not  in  every  case  complied 
with,  for  somo  of  the  exiles  certainly  found  their  way  to  Virginia; 
And  a  letter  addressed  to  the  government  of  Virginia  on  the  sub- 
ject of  the  convicts  says:  "Take  all  i;are  that  they  continue  to 
■erve  for  ten  years  at  leasts  aud  that  they  be  not  permitted  in  any 
manner  to  redeem  themselves  by  money  or  otherwise  until  that 
terra  be  fully  expired.    Prepare  a  bill  for  the  Assembly  of  our 
IcoUmy  witli  such  clauses  as  shall  bo  recjuisito  for  this  purpose." 
[Lees  compliant  than  the  Jamaica  Legislature,  which,  as  we  have 
&en.  had  passed  by  comrajind  a  similar  a<*t  the  year  before,  the 
'irginin  Legislature  ap[)ears  never  to  have  piLssed  the  measure 
)ught  to  l>e  forced  on  it^  aud  at  the  accession  of  William  and 
lary  all  the  exiles  were  set  free. 
Such  was  the  condition  of  the  slave  market  at  this  time  that 
the  convicts,  notwithstandiuK  the  high  rate  of  mortality  during 
^this,  the  earliest  *'  middle  passage/'  were  very  valuable  in  Eng- 
land.    From  a  letter  a<ldressed  to  James  II  by  Ju<lge  Jeffreys, 
Iprott-sting  against  the  sycophants  of  the  court  sweeping  up  all 
Itho  a{K}il,  we  learn  that  thiiy  were  consitlered  worth  £1.5  apiece. 
Irtsays:  "I  Iwseech  your  Majesty  that  I  may  inform  you  that 
«u*h  prisouer  will  be  worth  £10,  if  not  £15,  apiece;  and,  air,  if 
yrour  Majesty  orders  these,  as  you  have  alrc^y  designed,  persons 
that  have  not   suffered   in  the  service  will  run  away  with  the 
booty."    The  royal  party  in  Somerset  and  the  western  counties 
>inted  out  that  by  the  losses  they  had  sustained  during  the  re- 
Qllion,  and  by  their  exertions  in  its  supprejision,  they  had  earned 
right   to  share   in   this   profit^able  speculation;   but  the   king 
turnetl  a  deaf  ear  to  their  expostulations,  and  the  court  favorites 
sraainod  victorious.    The  queen  did  not  disdain  to  sharo  in  the 
Hs  of  this  inhuman  business;  and,  instead  of  endeavoring  to 
!  even  one  single  victim  from  this  most  frightful  proscription, 
the  only  reqnest  that  she  is  known  to  have  preferred  touching 
ithe  rebels  was  that  a  hundretl  of  those  who  had  Iwtcn  sentenced 
to  Iraiisjiortation  might  Ife  given  her.     Macaulay  dtx-lares  that 
the  profit  which  she  cleared  ou  the  cargo,  after  making  large 
fcUowan<X!  for  those  who  died  during  the  passage,  can  not  be  esti- 
sntiMl  at  loiis  than  a  thousand  guineas.    Of  the  horrors  of  the 
ssage  itself  he  says;  "The  misery  of  the  exiles  fully  equaled 
that  cif  the  negroes  who  aru  now^  carried  from  Congo  to  Brazil.    It 
Lppears  from  the  best  information  which  is  at  present  accessible, 
that  more  than  one  fifth  of  those  who  were  shipped  were  flung  to 
blio  sharks  before  the  end  of  the  voyage.    The  human  cargoes 
rore  stowed  close  in  the  holds  of  small  vessels.    So  Uit\v>  sv%ka 
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was  allowed  that  the  wretches,  many  of  whom  were  still  tor- 
mented by  unhealed  wounds,  could  not  all  lie  down  at  once  with* 
out  lying  on  ono  another.  They  were  never  suffered  to  go  (M) 
deck.  Tluj  hatohwjiy  was  constantly  watrhed  by  sentinels  armed 
with  hangers  and  blunderbusses.  In  the  dungeon  bt?low  all  wm 
darkness,  stench,  lamentation,  disease,  and  death.  Of  ninety-nine 
convicts  wlio  were  carried  out  in  one  vessel,  twcnty-two  died  bft- 
fore  they  rt'ache<i  Jamaica,  although  the  voyage  was  performed 
with  unusual  speed.  The  survivors  when  they  arrived  at  their 
home  of  bondage  were  mere  skeletons,  DurinR  some  weeks 
coarse  biscuit  and  fetid  water  had  been  doled  out  to  them  in  sw^ 
scanty  measure  that  any  one  of  them  could  easily  have  consumed 
the  ration  which  was  assii»'ned  to  five.  They  were  therefore  in 
such  a  state  that  the  merchant  to  whom  they  were  consigned 
found  it  expedient  to  fatten  them  before  selling  them." 

John  C<»ad,an  honest  carpenter,  who  joined  the  rebellion  under 
Monmautli,  was  badly  wounded  in  tlie  skirmish  at  Philip's  Nor- 
ton, and  tried  by  Jeffreys  and  sent  to  Jamaica,  where  he  appears 
to  have  fared  better  than  most  of  his  fellow-exiles,  has  left  us  a 
narrative  fri»m  which  the  reader  may  gather  many  curious  par- 
ticulars. He  and  those  who  were  shipped  with  him  were  con- 
signed to  a  Mr,  Christopher  Hicks,  of  Port  Royal,  Jamaica,  who 
at  first,  having  some  Nonconformist  leanings,  refused  to  sell 
them  ;  but  (m  its  being  represented  that  if  he  declined  that  office  it 
would  only  be  filled  by  some  one  else,  and  that  he  might  be  i 
strumental  in  getting  them  good  places,  he  consented  to  put  thei 
up  to  auction.  The  hour  at  which  the  market  opened  for  the  sale 
of  the  convicts  was  announced  by  the  firing  of  a  gun,  and  Joba 
Coad,  more  fortunate  than  some  of  his  fellow-sufferers,  passed 
into  the  hands  of  a  hunmne  planter  with  whom  he  was  secure 
from  ni-trwitnient,  and  lu  whose  service  ho  passed  five  years  ef 
his  servitude.  Immediately  after  the  Revolution,  and  the  elcvi 
tion  to  the  throne  of  William  and  Mary,  a  new  governor,  the 
of  Inchiquiu,  Wiis  sent  to  Jamaica,  with  instructions  to  rel 
from  their  bondage  and  send  to  England  such  of  the  exiles  tt 
were  still  alive.  This  news  spread  rapidly  among  the  convic 
and  some  of  them  went  to  the  Governor  to  inquire  about  th 
freedom.  The  earl,  wlio  appears  not  to  have  read  his  instruction! 
and  to  have  been  of  a  choleric  and  hasty  temper,  had  the  depu 
tion  flogged  and  sent  away ;  but  was  astonished  to  find,  a  few  days 
later,  that  the  men  he  had  tlius  ill-treated  were  those  who  were 
specially  recommended  for  kind  treatment.  He  accordingly  sum- 
moned the  Council  and  proclaimed  the  freedom  of  all  the  exiles, 
who,  after  some  little  delay,  were  tinalty  shipfwd  home. 

The  participators  in  Monmouth's  rebellion  were  the  last  wh 
were  ever  sold  into  bondage  beyond  the  seas  and  consigned 
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Blflvery,  and  the  reception  met  with  by  those  who  went  to  inter- 
view tho  Governor  will  give  us  some  idea  of  the  manner  in  which 
exiles  were  usiuilly  treated.  In  most  cosob,  in  the  West  Indies, 
they  wore  herded  with  the  negro  slaves,  insufficiently  fed,  ill-clad, 
,ed  to  sleep  without  bedson  the  earthen  floors  of  the  hovels 
ere  provided  for  tbom,  driven  out  to  work  daily  under  a 
tropical  sun,  and  flogged  for  the  moat  trivial  offenses.  Scores  of 
them  succumbed  to  this  treatment,  and  it  must  be  remembered 
that  these  men  were  not  malefactors,  nor  indeed  criminal  at  ^U, 
except  in  a  political  sense.  Most  of  them  wore  men  of  blameless 
lives,  and,  as  says  Macaulay,  they  were  regarded  by  tliemselves, 
and  by  a  large  proportion  of  the  people  of  England,  not  as  wrong- 
doe»8,  but  as  martyrs  who  sealed  with  their  blood  the  truth  of  the 
Protestant  religion. 

So  much  for  the  white  slaves ;  we  now  turn  to  the  bond-serv- 
ants— that  is,  persons  who  engaged  themselves  as  servants  in  tho 
colonies  for  a  certain  number  of  years,  and  whose  condition  was 
little  better  than  that  of  the  convict-slaves.  It  is  true  that  tho 
bond-servant  came  to  the  colonies  voluntarily,  in  theory  at  least, 
for  in  fact  ho  was  often  a  poor  wretch  who  had  been  kidiiapi>ed  in 
some  English  seaport  and  htirried  on  board  a  vessel,  while  the 
convict  was  banished ;  but,  once  in  the  colonies,  there  was  little  dia- 
tinctiou  made  between  them.  Indeed,  their  position  in  most  of  tho 
colonies  woe  such  that  it  is  incredible  that  any  persons  should 
knowingly  have  engaged  themselves;  and  we  are  forced  to  con- 
clude that  they  were  not  informed  of  the  conditions  of  their  servi- 
tude, and  were  misled  by  false  representations  made  by  the  agents 
of  the  colonists  in  England. 

Each  colony  appears  to  have  had  its  own  law  on  the  subject  of 
bond-servants.     That  of  Jamaica  provided  that  bond-servants 
might  be  of  either  sex,  and  those  who  Iiad  not  entered  into  con- 
tracts or  agreements  in  England  were  compelled,  after  arriving  in 
the  island,  to  serve  seven  years  if  they  were  under  eighteen  years 
of  age,  ami  four  years  if  they  were  above  that  age.    The  clause  of  ^J 
the  act  ran  thus :  "  All  servants  shall  have  according  to  their  con-  ^M 
tract  and  indenture ;  and  where  there  is  no  contract  and  iiidouture  ^^ 
servants  under  eighteen  years  of  age,  at  their  arrival  in  this  island 
shall  serve  seven  years,  and  above  eighteen  years,  shall  serve  four 
years,  and  all  convicted  felons,  for  the  time  of  their  banishment ;  ^m 
Mid  at  the  expiration  of  the  terms  aforesaid,  shall  receive  from  ^^ 
■their  la^st  master,  mistress,  or  employer,  forty  shillings,  and  a  cer- 
lUflcate  of  freedom  on  deuiaud ;  and  whosoever  shall  refuse,  with- 
[out  jti?t   cause,  to  give  such  certificate  to  servant,  certifier,  or 
I                            n  timo  is  expired,  shall  forfeit  forty  shillings  for 
^^»c  .-«)/'    The  words  "certificate  of  freedom"  smack 

B^Bt*   ^f^^^he  bracketing  together  of  cq\iv\c\^  is^o^aa 
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-with  1)0Qd-servantSj  as  if  they  were  much  the  same  kind  of  p3 
sons,  givos  MB  a  hint  at  the  social  posttiou  of  the  latter.  In  fa 
the  bond-servant  was  Httl©  bettor  than  a  slaye.  No  pcrfton  ttm 
allowed  to  employ  a  servant  who  was  not  poasi^ssed  of  a  ocr- 
tificate  of  freedom  from  his  last  employer,  or  to  buy  from  or 
sell  to  any  servant  any  kind  of  article  wliatover,  without 
consent  of  the  master  or  mistress,  under  pen»Uy  of  forfeiting  \ 
the  owner  treble  the  value  of  the  article  bought  or  sold,  and  S\ 
of  the  island  currency.  Any  servant  who  offered  violenc©  to 
or  her  employer  was  compelled  to  sorvo  an  additional  twel^ 
months,  without  wages,  for  each  ofFonse;  and  if  a  servant  stol 
made  away  with,  or  wasted  any  of  his  employer's  property 
the  extent  of  over  forty  ghillings,  he  was  to  serve  two  addition 
years  without  wages.  For  each  day  of  al>sence  from  work 
servant  was  to  serve  a  week,  but  additional  serrioee  on  thii 
ground  were  not  to  exceed  a  total  of  throe  years. 

Any  man-servant  who  married  without  the  consent  of 
employer  was  to  serve  two  additional  years  for  the  offense, 
if  a  free  man  married  a  servant  he  was  to   pay  the   em| 
£20  and  the  servant  was  free.    If  a  free  roan  ha<l  an  illogil 
child  by  a  servant,  he  was  to  pay  £20  to  the  r,  i 

provide  for  the  maintenance  of  the  servant  anu     :....,  ur,  in"' 
fault,  was  to  servo  the  employer  double  the  time  the  servant 
still  to  serve;  while  if  one  servant  hud  a  child  liy 
man-Hervaut,  after  serving  his  own  time,  had  to  ijerv 
time  the  woman  had  to  serve  when  the  offense  was  comuaiCt4Ml 

If  any  one  knowingly  entertained  a  »erv;i    '    '  ''   "' 

a  fine  uf  S.h  for  each  day  and  night ;  if  it  wa^ 
edge  the  fine  was  £\.    If  one  servant  was  guilty  of  ont 
another  servant,  he  was  to  forfeit  a  year's  service,  or  x\ 
thirty-nine  lashes  on  the  baro  back,  at  the  option  of  the 
injured.    Any  person  who  forged  a  certificate  of  freedom  wtw  lo 
be  subjected  to  the  pimishment  of  the  pillory,  and  t-'  '^     '   -    ' 
his  ears.    Any  servant  who  permitted  any  one  to  i . 
tor's  horse,  or  use  his  cart,  was  to  serve  an  additional  thivc 
mouths  for  each  offense. 

These  were  the  clauses  of  the  act  framed  for  the  protectiri 
of  the  employers  of  bond-servants;  those  d 

tection  of  the  servants  were  much  fewer,  au 

as  follows:  Should  a  servant  fall  sick,  he  or  shew 

Tided  for,  nndi-r  a  penalty  of  £'20;  ^  '  t- 

arose  from  miseomluct,  or  from  iudi.-ii 

or  A  broken  limb,  ho  or  she  was  to  »orvo  double  the  tii 

No  sorvm  to  bo  flogged  naked  without  a  ju 

under  A  i>'  -f  £5;  and  no  serrant  oonld  be  hnr 

body  bad  beeu  neeii  by  a  iiutlce,  constable,  or  ti 


ai 
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two  neighborB.    ThiH  last  provision  was  framed  to  prevent  serv- 
ants, who  had  been  murdei*ed  or  who  had  died  from  the  effects 
Lof  ill-treatment,  being  buried  quietly  and  the  matter  hnshed  up. 
Brho  owner  was  bound,  under  a  penalty  of  ton  shiUings,  to  pro- 
^pvide  eaoh  white  servant  weekly  with  four  pounds  of  meat,  or  four 
Vpounds  of  fifth,  with  such  vegetables  "  as  may  be  sufiicient."   Own- 
ers were  further  bound  to  ^ve  yearly  to  each  man-servant  three 
ehirts,  tliree  pairs  of  drawers,  three  j>airs  of  shoes,  three  pairs  of 
jitockings,  and  one  cap,  and  to  a  woman-servant  in  proportion. 
Such  waa  the  law  governing  the  relations  between  bond-serv- 
ats  and  their  employers  in  the  island  of  Jamaica,  and  so  far 
om  being  exceptional  it  compares  favorably  with  others.   The 
object  of  the  law  was  clearly  the  prolongation  of  bond-service, 
lost  offenses  being  punishable  by  additional  terms  of  servitude; 
^and  the  master  consequently  had  an  interest  in  their  committal, 
and  not  infrequently  provoked  the  servant  to  commit  them.    It 
i^can  scarcely  bo  believed  that  any  one  should  knowingly  have 
[expatriated  himself  to  servo  under  such  conditions  as  these  in  a 
Fcountry  which  then  bore  a  very  unenviable  reputation  for  un- 
hoalthinoss ;  and  it  is  fairly  certain  that  those  who  came  volun- 
tarily must  have  been   ignorant  of  the  law;   but  a  very  large 
Hproportion  of  the  bond-servants  were  carried  off  from  England 
jWby  force,  and  such  kidnapped  laborers  are  those  who  are  refeired 
to  in  the  act  as  persons  arriving  without  a  contract  or  indenture. 
In  IG83  large  numbers  of  laborers  were  seized  in  England  and 
shipped  to  Jamaica,  and  the  fact  was  so  notorious  that  an  order 
in  Council  was  issued  regarding  it.    In  1085  kidnapping  had  be- 
come very  common  in  Bristol,  and  young  persons,  guilty  of  no 
l^offense,  were  seized,  hun-ied  across  the  Atlantic,  and  sold  for 
^knoney.    Even  the  city  magistrates  dabbled  in  this  kind  of  traffic. 
^At  that  time  many  offenses  which  are  now  considered  very  triv- 
ial were  punishable  with  death,  and  it  was  the  practice  of  the 
mayor  and  justices  to  intimidate  persons  brought  before  them, 
nd  to  induce  them,  under  fear  of  being  hanged,  to  pray  for 
transportation;  the  profits  of  the  business  being  divided  among 
fth©  members  of  the  magistrate's  court.    In  connection  with  this 
indalous  abuse.  Judge  Jeffreys  appears  for  once  in  a  light 
rhich  is  quite  novel  to  most  readers  of  history — viz.,  as  the 
fchampion  of  the  liberty  of  the  subject,  and  a  redressor  of  griev- 
aces ;  for,  cliancing  accidentally,  when  at  Bristol,  to  discover  the 
lings  of  the  mayor,  he,  when  sitting  as  judge,  took  the 
opportunity  uf  denouncing  him,  and  compollod  him  to  plead  for 
lercy  at  the  bar. 

Kidnapping  was  not  limited  to  England,  as  we  learn  from  the 
ages  of  Esquimeling,  servant  of  Morgan,  the  notorious  bucca- 
r,and  author  of  the  Hiatory  of  the  BuccaiiceT«,^\xQ\\a&.  V-vto.- 
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self  been  a  bond-servant  and  had  twice  been  sold.  He  tulls 
that  the  hond-sorvants  were  usually  trentod  worse  than  the  q 
slaves,  for,  as  the  latter  were  the  uctuul  property  of  their  mafite 
they  took  some  care  to  preserve  thom.  After  describing  the  sit 
Ation  of  the  bond-servants  in  the  islands  bolon^ng  to  Franco, 
hying  that  ho  has  Been  bond-servants  beaten  to  di>ath  in 
Trench  portion  of  Hispaniola,  now  Hayti,  he  thus  contintji 
"The  planters  that  inhabit  the  Cariby  Islands  are  rather  wo; 
and  more  cruel  to  their  ser^'ants  than  the  precetiont.  In  the 
of  St.  Christopher  dwelleth  one,  whose  name  is  Bettosa,  very 
known  among  the  Dutch  merchants,  who  hath  killed  above 
hundred  of  his  servants  with  blows  and  stripes.  The  £ngliah  do 
the  same  ^vith  their  servants,  and  the  mildest  cmoliy  they  f.'Xrr- 
cise  towards  them  ifi  that,  when  they  have  served  six  years  of  thei 
time  (the  years  they  are  bound  for  among  the  English  being  sovi 
complete),  they  use  them  with  such  cruel  hardship  us  ' 
them  to  beg  of  their  masters  to  sell  them  unto  others,  r. 
it  bo  to  begin  another  servitude  of  seven  years,  or,  at  least,  three 

four,    1  have  known  mauy  who,  after  this  mnnri  ■    cd  fiit 

and  twenty  years  before  they  could  obtain  their  i  .  . 

advance  this  trade,  some  persons  there  are  who  go  purpooety  to 
France   (tlio  same  happenolh  in  Enghind  and  other  countrioB), 
and,  Ira  veiling  through  the  cities,  towns,  and  villages,  endeavooi 
to  pick  up  young  men  or  boys,  whom  they  tninsptirt,  by  moki 
them  great  promises.    These  having  once  allured  and  conveyi 
them  into  the  islands  I  speak  of,  they  force  to  work  like  bor«i 
the  toil  they  impose  upon  them  being  much,  harder  th&u  what 
they  nsually  enjoin  nnto  the  negroes  their  elavea,'* 

A  terrible  indictment  of  seventeenth-century  plnnt^n  th: 
and  <m  the  whole,  except  perhaps  in  the  actual  i'       *       >tUed 
the  Dutchman  Bettesa,  not  an  exaggerated  one,  i  ind 

eral  Brayno,  who  arrived  in  Jamaica  as  governor  in  Decern 
lOfifi,  urging  Cromwell  to  havi;  negro  slaves  imported  f  *  frji 

on  the  ground  that,  as  the  planters  would  have  to  |':  ti« 

they  would  have  an  interest  in  the  preservation  of  thoir  li 
which  was  wanting  in  the  case  of  bond-servants,  naQib^raof  wh*; 
were  killed  by  overwork  and  cruel  treatment. 


Tnic  littlo  rillaife  of  Pajrernft,  new  the  tiike  of  Neukiatic;  Sirluerli 
•CBo*  a  tiaiqao  mirlorUy  in  the  shflpo  of  the  mddio  of  Qoten  D«nli«,  wkv  fi 
the  Abl>eT  of  the  Uenedictinco  at  Krab<iari;,  now  ooortrted  Uila  an  ^a 
Htihliftlimeot,  ici  A.,  d.  961.    Tfan  andiUo  \t  ct  marked  afi( 
an  upi'ulag  on  tbo  [mmmcl,  which  iraa  lnu>nded  to  Mil  ■ 
the  guixl  (}tiL'ttn  wuulil  not  low  a  mooiftit  of  her  t: 
example  to  hot  aubjecU  by  btujlng  h*-t^-]f  "i^^  ■; 
iigr»«|>Kck. 
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THE  DECREASE  OF  RURAL  POPULATION. 

Bt  JOHX  a  ROSE. 

\\f  HEN  tho  Constitution  of  tlie  United  States  was  adopted,  only 
VV  one  in  every  thirty  of  the  people  who  ordained  and  estab- 
lished it  were  residents  of  cities  or  towns  having  eight  thousand 
inhabitants  or  upward.  There  were  but  six  such  placcuB  in  the 
entire  country.  San  Francisco,  situated  sixteen  hundred  miles  west 
of  our  then  western  boundary,  and  not  founded  until  nearly  sixty 
years  after  Washington  wa-s  inaugurated,  has  now  more  than 
twice  as  many  inhabitants  as  had  all  the  cities  of  the  United  States 
together  when  the  first  census  was  taken.  To-day  we  think  and 
speak  of  such  States  as  Kansas,  North  Carolina,  Texas,  and  Ar- 
kansas as  almost  purely  agricultural  States.  On  such  political 
questions  as  the  tariff  and  the  currency  we  expect  to  see  their  rep- 
resentatives take  such  positions  as  the  farmers,  wltetlier  rightly 
or  wrongly,  suppose  will  best  promote  their  interests.  Yet  every 
one  of  the  Slates  just  named,  and  indeed  every  State  east  of  the 
Missouri  River,  with  the  single  exception  of  Mississippi,  has  a 
larger  proportionate  urban  population  than  had  the  country  as  a 
whole  when  Hamilton  carried  through  Congress  his  measures  to 
levy  duties  on  imports  for  the  "support  of  government,  for  the 
discharge  of  the  debts  of  the  United  States,  and  the  encourage- 
ment and  protection  of  manufactures^';  to  make  " provision  for 
the  debt  of  the  United  States,"  and  "to  incorporate  the  sub- 
scribers to  the  Bank  of  the  United  States."  So  groat  and  far-reach- 
ing are  the  differences  between  the  social,  economic,  and  politi- 
cal conditions  of  city  and  country  communities  that  there  are  few 
ures  of  the  eleventh  census  which  are  more  deserving  of  close 
y  than  those  whi<^h  show  how  rapidly  the  Unitwl  States  is 
changing  from  an  almost  purely  rural  to  what  promises  ero  long 
to  bi>  a  pre<lomitiaiitly  urban  country. 

In  making  such  a  study  the  first  thing  to  do  is  to  dotormino 
where  the  necessarily  arbitrary  line  between  urban  and  rural  shall 
be  drawn.  For  the  purpose  of  this  article,  all  cities,  towns,  and 
villages  which  were  separatrly  roturued  by  the  census  as  having 
on  June  1,  1800, 1,000  inhabitants  or  upward,  are  considered  as 
urban  communities.  There  were  3,715  such  cities,  towns,  and  vil- 
agea;  and  when  hereafter  in  this  article  mention  is  made  of 
"urban  population,"  the  population  of  those  places  is  intended, 
while  the  term  "  rural  population  "  will  bo  used  to  ilosignato  all 
e  inhabitants  residing  outside  of  such  cities,  towns,  and  villages. 
Of  'livijqrjn  is  not  only  arbitrary-,  but  to  a  certain  ex- 
en:,  ( rly  in  New  Enjrland,  it  may  be  misleading  as  well. 

There  lire  in  the  New  England  States  -lU  towns  of  bcitvi««CL  \ 
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and  2,000  inhabitante,  and  200  of  between  2,000  and  4,000  iah3 
itants  each.    Of  the  former  class  the  majority  were  doubtl 
lar^ly  if  not  altogether  rural  communities,  as  were  many  of 
latter;  and  considerable  rural  population  is  often  included  in  Nt-i 
England  towna  with  a  still  greater  aggregate  number  of  inhabil 
anta.    The  impossibility  of  drawing  as  hard  and  fast  n  lino  be- 
tween the  rural  and  urban  or  semi-urban  population  in  New  Eoj 
land  as  may  be  done  in  the  other  portions  of  the  country  is  i 
coarse  due  to  the  fact  that  while  geographically  the  towns  in  Kei 
England  correspond  to  the  towns,  townships,  election,  militia, - 
magisterial  districts,  hundreds,  wards,  precincts,  beats,  etc.,  iut 
which  the  counties  in  the  other  parts  of  the  country  are  divide 
it  is  in  New  England  very  unusual  to  incorporate  a  Tillago 
borough  within  a  town.    When  separate  government  is  deear 
by  a  portion  of  a  New  England  town,  the  more  common  practice 
is  to  set  off  the  area  asking  for  it  as  a  new  town.    It  ia  not  poA* 
sible  to  determine  with  mathematical  precision  the  precise  increaae^ 
during  the  docuj-lo  of  the  3,715  places  having  each  over  1,'X)0  ii 
habitants  in  IbOO.    In  a  number  of  iustaucos  the  territorial  limit 
of  cities  and  towns  were  not  the  same  in  180O  as  in  1880.    Usually 
of  course,  when  changes  have  occurred  there  have  been  exteusiuc 
of  corporate  boundaries.    Among  the  smaller  towns  and  villa^ 
there  are  many  whose  |>opulation  in  1880  wiis  not  separ&t«ly 
turned.     In  some  instances  the  places  did  not  exist  in  18>^>,  bol 
more  frequently  their  not  being  mentioned  in  the  census  wa*!  du( 
to  failure  of  the  enumerators  to  separate  their  inbubitant«  : 
the  persons  residing  in  other  portions  of  their  census  district 
Both  the  circumstances  last  mentioD6<l  would  operate  to  make  i 
apparent  increase  in  the  population  of  the  cities  and  towns  grmt 
than  it  actually  was.    On  the  other  hand,  many  of  1 '     '  Itic 

are  surrounded  by  more  or  loss  extensive  belts  of  "  .^M 

of  their  corporate  limits,  the  iucreaM  of  the  population  of  whicl 
belts  is  due  entirely  to  the  growth  of  the  cities  around  which 
lie.    On  the  whole,  therefore,  it  is  believed  thai  lo  compn 
H    population  as  roturne«3  by  the  eleventh  census  of  citttsi,  \ts% 
"    and  villages  of  1,000  inhabitants  or  upward  in  18t>0  with  the  ] 
lation  of  the  same  places  as  returned  in  1880  will  affonl  a  \%\ 
cally  accurate  measure  of  the  rate  of  growth  of  tli 

village  population  of  the  country  as  a  whole.    In  i ...: 

however,  one  or  the  other  of  the  above  causes  of  error  may  so  | 
dominate  as  to  exert  an  ap]>reciQbly  -'  " 

I  accuracy  of  the    comparison.     In   1(>  ^ 

proper  allowance  has  been  made  whonover  noces«ary  f  < 
tion  of  tb'  s.    Til"-  '  '  '     ritraluid  urUiu  pwpc 

tion,  asab  uod,  dui     _  liadMOB: 
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Cnltnl  SUtM. 

UrUiL 

Ran). 

1890 

(12,623,250 

fiO,ias,7»8 

ae,143,036 

n,77s.07a 

3MS0.S3S 

32,380.707 

12,406.-I67 
24-86 

«,3B4l,849 
4707 

4,099,S)8 
12-6B 

In  1880  the  3,715  places  which  in  1890  had  more  than  1.000  in- 
aahitants  each,  had  but  little  more  than  half  a»  many  inhabitants 

^as  resided  outside  their  limits,  yet  during  the  decade  their  abso- 
lute increase  was  more  than  twice  as  great  as  was  that  of  the  rest 
of  the  country,  and  relatively  nearly  four  times  as  great.  Striking 
aa  this  difference  is.  it  tells  only  a  Bmall  part  of  the  story ;  for 
such  increase  as  there  was,  was  confined  almost  entirely  to  the  por- 
tions of  the  country  hitherto  altogether  unsettled  or  but  scantily 
_  peopled. 

B  In  northern  Maine,  in  the  Adirondacks  in  New  York,  in  north- 
ern Michigan,  Wieconsin,  and  Minnesota,  in  southern  Florida,  in 
the  Dakotas  and  Texas,  and  in  nearly  all  the  States  and  Terri- 

\  tories  west  of  the  Missouri,  large  areas  of  hitherto  unsettled  land 

\  received  inhabitants.  The  settled  area,  by  which  phrase  the  Cen- 
sus OflBco  means  the  area  on  which  there  is  a  population  of  at 
least  two  to  the  square  mile,  increased  during  the  decade  377,716 
scprnre  miles,  or  more  than  the  entire  settled  area  of  the  country 

'at  the  beginning  of  this  century. and  nearly  as  much  as  the  areas 
of  France  and  Germany  combined.    Almost  three  millions  of  the 

I  entire  four  millions  of  increase  in  rural  population  was  in  the 
States  west  of  the  Mississippi,  and  the  remainder  was  in  the  com- 
paratively thinly  settled  States  south  and  west  of  Virginia  and  in 
northern  Michigan  and  Wisconsin.    Speaking  generally, it  may  be 
said  that  there  was  an  absolute  decrease  in  the  rural  population  of 
p^  tl»e  more  densely  populated  agricultuml  regions  of  the  country. 
The  diminishing  population  of  rural  New  England  has  long 
been  the  subject  of  melancholy  comment.    During  the  last  decade 
no  less  than  935  of  its  1,592  cities,  towns,  and  plantations,  whose 
population  was  separately  returned  both  in  1880  and  1800,  lost 
Kinhabitants.    Of  those  935  no  less  than  8H  wore  towns  or  plants- 
■  '  liich  in  1680,  and  of  course  in  18!H),  had  less  than  2,000  in- 

P  i:ts,  or  in  other  words  wore  mostly  rural  places.   The  aggro- 

3u1ation  of  the  l,2i6  towns,  plantations,  and  "  goros,'*  which 
liivl  each  less  than  '.'/lOO  inhabitants,  in  1880  and  1890 
sd  as  follows: 

1*80  popataLkn 1,060,060 

iHLNJpopulBtloo,.... ,,, 877,8*0 

Dn<T«iv*#  ia  dwnile 78,810 

I'utvfSitMge ol  deunuv.. ,..<..*.... O'Sfl 
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Certainly  in  Massachusetts,  in  which  SUt^  I  have  car 
exBuiiued  the  returns  of  tlie  towns  at  every  Federal  consul 
in  some  of  tho  other  New  England  States  probahly,  tlii*  deer 
of  the  population  of  the  smallest  and  most  purely  n  :    '  ' 
that  is,  of  those  which  had  iu  180O  leas  than  1,IK)0  inh.^ 
— ^has  been  going  on  steadily  ever  since  1S40,  and  they  now  hai 
less  population  than  they  had  ninety  ycurs  ago.    The  next  Is 
towns,  still  purely  or  nearly  purely  niral,  but  more  favorahl 
situated,  beiug  those  which  had  in  1800  between  l,iX)<»  and  2,4H 
inhabitants  each,  increased  steadily  and  with  a  reasoc  ^ '  -  -V-g 
of  rapidity  until  1850.    During  the  decade  between  I  IHfl 

there  was  a  barely  perceptible  increase,  ami  since  iKtio  the  d 
crease  has  bot^n  continuous.    In  tho  aggreg&te  all  the  towns  ha^ 
ing  less  than  2,0<X)  inhabitants  each,  comprising  as  they  do  179  ( 
the  351  towns  and  cities  in  the  State,  had  a  larger  population  i^ 
18iiO  than  they  have  to-day. 

In  the  early  days  of  the  century,  railroads  there  were  of  conne 
none.  Even  canals  as  yet  existed  principally  on  paper.  The  i 
of  land  carriage  was  on  the  average  probably  at  leaist  twenty-fi 
times  as  great  as  It  now  is.  Articles  whose  bulk  was  lat^ 
compared  with  their  value,  as  is  generally  the  case  with  agricc 
tural  products,  couM  not  profitably  be  carried  great  distance 
overland.  Under  ordinary  circumstances,  if  they  coald  not 
consumed  or  reach  navigable  water  within  a  hundred  n-  ^  f^ 
miles  or  less  of  the  place  of  their  origin,  they  were  pi- 
valueless.  Under  such  conditions  tho  proximity  of  most  of 
Xew  England  country  towns  to  the  seacoast  and  to  the  cot 
cial  and  manufacturing  cent^^rs  gave  them  an  enormous  goo^ 
ical  advantage,  which  went  far  to  compensate  for  tho  coropamt 
sterility  of  much  of  their  soil.  Now,  however,  when  it  costs  ! 
to  bring  a  barrel  of  6our  or  a  bushel  of  wheat  from  Nebraska  or 
the  Dakotas  than  it  did  eighty  years  ago  to  wagon  like  articles  s 
hundred  miles,  those  advantages  which  were  once  so  great  bft^ 
become  of  little  practical  importanco.  Were  thed«onja»o  of  nir»i 
population  confined  only  to  New  England  an  i  '  "  ■' 

the  other  older  States  as  had  a  soil  beluw  tli.  ^     -i.K 

tivenesS;  tho  phenomenon  would  have  a  very  obvious  explonatio 
It  could  be  said  that  when  a  farm  in  the  v.  "        '  '     " 
the  Missouri  produces  with  equal  labor  \\- 
as  a  similar  farm  ea<tt  of  the  Hudson,  and  when  \\  ct 
lively  only  a  small  fraction  of  tin  -  — '■  •  » ■■        ■'  v 
York  to  transport  the  Western  |.i 
farmer  must  nhundon  the  unequal  stniggla    ' 
ally  harsh  and  forbidding  chaructur  of  nr;-^ 
soil  is  doubtless  one  of  the  reasons  why  i 
havo  to-day  less  population  than  they  had  ^' 


^l>raham  Lincoln  furnished  the  occasion  for  the  long-contemplated 

session  of  the  cotton  States ;  many  of  them  less  than  when  the 

embargo  and  the  "War  of  1812  infuriated  its  Federalists  almost  to 

the  point  of  armed  resistance  to  the  Washinfft^n  government; 

^^nd  a  few  of  them  less  than  they  had  when  the  passage  of  the 

^Btamp  Act  hegan  the  long  struggle  which  was  to  terminate  in  the 

^HAppendonce  of  America — it  certainly  is  not  the  sole  and  is  prob- 

^BQr  ti"t  the  principal  canso  of  this  partial  depopulation.    The 

eame  thing  is  going  on  over  extensive  areas  of  the  most  fertile 

^roortions  of  the  country.    There  are  men  still  living  who  can 

HNmembor  when  the  "Gkinesee  Country**  61Ied  the  same  place 

in  popular  imagination  as  a  frontier  wheat-producing  district 

of  marvelous  fertility  that  is  now  occupied  by  the  valley  of  the 

Bed  River  of  the  North.    Nor  was  it  or  is  it  only  in  one  or  a 

^6W  great  staples  that  the  rich  counties  of  central  and  western 

Jew  York  excelled.    In  all  the  products  of  the  field,  the  orchard, 

30  vineyard,  the  flock,  and  the  dairy  they  occupied  a  high  and 

some  the  highest  rank.     Indeed,  in  the  variety  of  its  agi'icuU 

i\  and  pastoral  productions  New  York  is  probably  unsurpassed 

among  the  States,  or  surpassed  by  California  alone.   Yet  with  all 

these  abounding  resources  for  the  support  of  a  prosperous  rural 

upulation,  fifty  of  its  fifty-fivecounties  north  of  the  Harlem  have 

|ewer  inhabitants  outside  of  their  cities  and  towns  than  they  had 

[years  ago.    Of  the  five  exceptions  to  the  general  rule  of  rural 

ease,  two,  Westchester  and  Kooklatid,  lio  imino<Uately  north 

of  New  York  city ;  two  others,  Franklin  and  Hamilton,  include 

tho  most  thinly  settled  portion  of  the  Adironrlack  wilderness;  and 

in  the  fifth,  Schenectady,  the  increase  during  the  decade  has  been 

just  twelve,  or  at  the  rate  of  about  one  eighth  of  one  per  cent. 

^^he  decrease  of  rural  population  has  thus  been  as  general  in  fer- 

^^le  Now  York  as  in  sterile  and  rock-bound  New  England.    The 

rural  population  of  Now  York  north  of  the  Harlem  in  1880  and 

tm  pares  as  follows : 
1880 i,aM,7«n 
1890 1,«8,BI8 
Decrawe 168,882 
Percc&Uxe  of  decrease.. 8'01 

on  the  nineteenth  century  began,  western  New  York  was 
almost  entirely  destitute  uf  whito  inhabitants.    Yet  so  rapid  are 
le  m<'  of  population  in  the   Unitod   States— in   which, 

irhst  ti:   ,,       .a-H  ago  was  a  mere  hamlet  clustering  around  the 
frontier  Fort  Dearborn,  is  now  a  mighty  municipality  with  a 
'  "     ,  *     '  of  the  historic  capitals  of  Europe 

lOftna  would  consider  all  the  region 
11  as  a  portion  of  the  old«t  %k^.\\»V 
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sections  of  the  country.    In  the  decades  immediately  ffncc 
1830  the  New  York  canal  system  gave  many  iwrtions 
State  advantages  not  possessed  in  equal  degree,  if  »t  all,  by  any 
other  equally  productive  and  extensive  section  of  the  then  set 
area  of  the  land.    The  development  of  the  railroad  system  of 
country  has  made  the  canals  of  far  less  relative  importance  to-day 
than  they  were  sixty  years  ago.    The  lessened  value  of  its  excep- 
tional transportation  facilities  and  its  consequent  nearness  to  the 
ocean  and  the  world  beyond,  might  be  thought  to  explain  the  de- 
crease of  population  of  rural  New  York,  were  it  not  that  regions 
which  never  enjoyed  those  facilities,  which  are  a  thousand  miloi 
from  the  Eiistcm  seaboartl,  and  which  were  not  thoroughly  set- 
tled until  after  the  railroad  Bystem  had  reached  a  considt 
stage  of  development,  show  a  similar  decreaaei.    The  nine 
eastern  counties  of  Minnesota  cover  an  area  of  5,682  square  \ 
that  is,  they  are  together  about  one  sixth  larger  than  Conr 
Only  forty  years  ago  thoy  were  an  unsettled  wilderness,  and 
every  one  of  the  nine  has  fewer  rural  inhabitants  than  it  hod 
years  ago.    Outside  of  the  cities  and  towns  these  counties  bod,  I 
18S0,  Ud,632  Inhabitants,  and  in  1890  hut  138,!S£9,  a  doorMM  of 
11,303,  or  at  the  rate  of  T'OO  per  cent,  a  ratio  of  decrease  but  slight 
less  than  in  rural  Now  York.    This  decrease  becomes  doubly  : 
ni6cant  in  the  light  of  the  fact  that  a  similar  loss  lias  taken  pi 
over  a  very  wido  aroa  of  which  this  corner  of  Minnesota  for 
only  the  northwestern  extremity.  From  the  time  a  traveler  dov 
the  Mississippi  leaves  St.  Paul  until  he  reaches  a  point  mora 
fifty   uiilos  south  of  St.   Louis,  or  during  the  joun 
places  which  are  over  five  hundred  miles  from  each  W:  \ 
line,  and  very  much  farther  following  the  bends  of  the  m 
there  will  only  ho  once,  and  that  while  traveling  loss  than  twc 
miles,  when  either  on  one  bank  of  the  river  or  the  other, 
UBuiUly  on  both,  he  will  not  be  passing  counties  which  had  1^ 
rural  population  according  to  the  eleventh  centtus  than  wore  cr 
ited  to  them  by  the  tenth.    Tlie  distance  back  from  the  rivwr  ' 
which  this  area  of  decreaso  extends  ranges  at  different  points  i 
tho  way  from  twenty  miles  or  less  to  moro  than  two  bnndzti 
If  the  counties  which  had  less  rural  population  in  18&0  thania 
1680  be  distinctly  colored  upon  a  map,  it  will  appear  thi 
Mississippi,  from  the  thirty-eighth  to  the  forty-fifth  parnl! 
the  center  of  a  very  large  tract  composed  entirely  of  such  < 
ties.    This  tract,  while  very  irrf'L-   '  "■  ^osftdt 

tirely  of  contiguous  counties,  as  i  ^dl  i 

is  practically  construed  by  the  modem  disciples  of  Elt 
Gerry.    It  extends  over  t      '"        of  tho  five  State*  if  *' 
Iowa,  Missouri,  Illinois,  i-  '-onsin.     It  haa  an  ;i 

$(juare  miles,  or  nearly  a  tlurd  more  than  that  of  all  the  ^ow '. 
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IadiI  States  combined,  and  not  ten  por  cent  less  than  that  of  Great 
Britain*  Of  the  l-ll  counties  into  which  this  tract  is  divided,  no 
less  than  138  have  lost  rural  population  sine©  1880;  and  the  aver- 
age increase  in  the  three  increasing  counties,  which  form  enclaves 
within  it,  lias  been  less  than  three  and  three  quarters  per  cent. 
The  following  is  the  result  of  a  comparison  of  the  rural  populo- 


Kunl  pcipoIaUoD  1880 2,6S2,620 

Rurml  population  ISdO 8,402,870 

OecnMM n9,7« 


» 


The  percentage  of  decrease  of  rural  population  in  this  rich,  fertile, 
and  comparatively  lately  settled  section  of  the  country  is  C*96, 
or  About  cue  fifth  less  than  in  New  York.  The  decrease  is  espe- 
cially general  in  the  counties  immediately  bordering  on  the  Mis- 
sissippi Kiver.  For  example,  every  Mississippi  River  county  in 
Iowa  has  lost  rural  populution.  Of  the  sixtc-OD  counties  on  the 
west  bank  from  Dakota  County,  Minnesota,  to  Clark  County, 
Missouri*  inclusive,  there  is  not  one  which  had  more  rural  inhabit- 
ants in  1890  than  in  1880;  and  of  the  seventeen  on  the  east  bank, 
lying  between  the  northern  boundary  of  Crawford  County,  Wis- 
consin, and  the  southern  boundary  of  Randolph  County,  Illinois, 
there  was  but  one.  Speaking  generally,  southern  and  eastern 
Iowa  lost  rural  population  during  the  decade,  while  northern  and 

item  Iowa,  still  in  1880  comparativuly  thinly  settled,  have 
ed,  and  in  some  sections  largely.  In  the  State  as  a  whole, 
however,  there  has  been  a  decrease  of  such  population  in  no  less 
thou  forty-three  out  of  its  niueiy-uine  counties.  Such  a  showing 
in  s  trans- Mississippi  State  not  yet  half  a  century  in  the  Union 
IB  one  well  calculated  to  arrest  attention. 

Whether  the  prohibition  laws,  which  have  been  in  force  dur- 
ing the  greater  part  of  the  decade,  have  been  unfavorable  to  the 
growth  of  this  State  or  not,  it  is  certain  that  their  existence  lias 
not  been  the  chief  cause  of  the  decrease  just  mentioned,  for,  if 
in  prohibition  Iowa  43  out  of  99  counties  have  a  diminished  rural 
population,  in  Illinois,  in  which  prohibition  does  not  exist,  the 
same  fate  has  overtaken  00  out  of  its  103  counties,  a  still  larger 
proportion  of  the  whole.  And  Illinois  is  the  principal  farming  . 
State  in  the  Union.  Almost  all  the  northwestern  part  of  the  last- 
named  State  has  fewer  rural  inhabitants  than  in  ISSU.    In  some 

ita  northern  and  central  portions,  the  area  in  which  there  has 
a  decrease  of  rural  population  In  the  decade  extends  entirely 
aorofts  the  State,  from  the  Mississippi  River  to  the  Indiana  border. 

the  southern  boundary  of  Iroquois  County,  Illinois,  lay  five 

ilee  south,  or  the  northern  bouudory  of  Warren  County,  Indi- 

tih»  t^azue  distance  north  of  its  actual  position^  tUo  ^«»X 
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Mississippi  area  of  decrease  would  form  an  unbroken  < 
tion  of  a  still  larger  contiguoufi  temtory  of  decreftsing  .  ■ 
extondini?  from  the  eastern  border  of  Illinois  to  Cape  Cod,  m 
from  Alabama  into  tho  Maritime  Provincea  of  '^  n 

minion.     Tho  portion  of  this  territory  lying  Wii .  nitl 

States  extends  into  fifteen  States,  covers  an  area  of  174^00  square 
miles,  or  over  a  third  more  than  that  of  the  British  Isles,  and 
comprises  283  counties.  Of  these  counties  27G  have  leaa 
population  than  they  had  in  1B80.  Of  tlie  thirteen  increasil 
counties  lying  within  the  lines  of  this  ton-i' 
by  the  decroasing  counties,  two  are  in  tlio  A 
them  comprise  the  suburbs  of  Cleveland,  Cincinnati,  LouUviU 
Indianapolis,  Daj-ton,  and  Columbus;  and  in  the  remaining  tl 
tho  increase  during  tho  decade  has  been  but  thirty-two,  or  at 
rate  of  less  than  one  sixteenth  of  one  per  cent. 

Taking  tbo  entire  area  together,  the  rural  population  in  1890 
and  18B0  compares  as  follows : 

1880 a.MS,OTO 

18W :■■  n 

Docreue t  ,.it 

PcroeiiUgc  of  deorvom C-Oft 

Tlus  tract,  beginning  in  tho  province  of  Now  Bruoewick. 
t^ds  over  all  New  England,  except  the  northern  ^ 

and  New  Hampshire  and  the  northeastern  cou:.  . 
over  large  portions  of  Ontario  and  Quebec ;  over  all  New  Yc 
north  of  the  counties  of  R-joldand  and  Wei.'  * 
western  New  Jersey,  and  large  areas  of  nni 
western  and  a  small  part  of  southwestern  Pennsylvania ;  over  < 
griNiter  part  of  Ohio,  except  its  north Wi-Mj^rn  ahtl  '   '  s  i 

ern  and  southern  counties;  over  a  couple  uf  Wi 
ties  lying  on  the  Ohio  border;  over  all  southeastern  and  much) 
central  Indiana;  over  a  number  of  the  Ohio  River  rountiM! 
Kentucky,  and  thence  over  a  long  and  in  place*  compftratls 
narrow  strip  of  central  Kentucky  and  Tennessee  Into 
Alabama,  in  which  State  it  includes  four  counties;  finally  .<.i;iiu| 
to  an  end  some  thirty  miles  south  of  the  Tenneeaeo  Riv**r,    The, 
Now  England  States,  with  Now  York  and  the  a^ljacenr 
of  Canada,  form  the  corajuict  portion  of  this  tmct.     I  - 
•Bouthom  boundary  of  New  York  it  Btretclie*  out  in  two  arm»,  *% 
to  the  east  and  the  other  to  the  we^t  of  tbo  Allpglmnic«. 
eastern  arm  is  much  the  shorter  of  the  two,  and  without  a  br 
reaches  only  to  th«  southern  boundary  of  C&rboa  County, 

:-   '  the  one  aid-         *        "      ",   '  tj| 

(  _         ^   Jersey,  on 

very  short,  it  being  not  orer  Bve  or  six  miles  to  the  } 
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nolhor  area  of  counties  with  decreasing  niral  population  begina 
nd  extends  down  over  Berks  and  Chester  Counties,  Pennsylvop 
ia,  Salom  County>Xew  Jersey,the  twonorthorumost  of  the  three 
ilaware  counties,  and  the  three  most  northerly  of  the  counties 
the  Eastern  Shore  of  Maryland,  comprising  in  all  eight  counties 
and  some  four  thousand  square  miles  of  territory.    This  southern 
extension  of  the  region  of  decrease  liust  mentioned,  both  in  Penn- 
sylvania and  ou  the  Eastern  Shore  of  Maryland,  very  nearly  ap- 
proaches the  northern  prolongations  of  still  another  district  in 
which  the  rural  populatiou  was  less  in  1H!K)  than  iu  1.S80.    The 
^principal  portion  of  this  district  lies  in  Virginia,  in  which  State 
Hit  comprises  forty-five  counties.     On  the  south  it  extends  into 
^■one  of  the  border  counties  of  North  Carolina,  and  on  the  north 
^Httretchos  over  southern  and  western  Maryland  np  into  central 
^■Pennsylvania.   It  has  an  area  of  24,002  square  miles,  divided  among 
sixty  counties,  of  which  Henrico  County,  Virginia,  containing  the 
city  of  Richmond,  is  the  only  one  which  has  not  less  rural  popu- 
lation than  it  had  ten  years  ago.    In  Virginia,  with  two  excep- 
tions, all  the  decreasing  counties  lie  east  of  the  summits  of  the 
Blue  Ridgo  range,  and  these  decreasing  counties  include  nearly 
the  entire  Piedmont  and  midland  section  of  the  State.    Some — but 
by  no  means  all — of  the  tide- water  counties  lying  on  or  near  the 
Chesapeake  Bay,  owing  probably  to  the  growth  of  the  oyster  and 
rucking  industries,  have  gained  population.    The  rate  of  decrease 
D  this  group  of  decrexising  counties  has  been  somewhat  less  than 
n  most  of  the  others.    The  rural  population  in  1880  and  1600  of 
the  area  referred  to  compares  as  follows : 

1890 MM7» 

UM S0S,41S 

I>eereu« 47»26S 

Feruetitige  of  ilecrctae. »^.**4 4  98 

The  last  two  groups  are  apparently  detached  extensions  of  tti^ 
rn  arm  of  the  great  northeastern  decn^asing  district.  The 
estem  arm  of  this  district  has  a  general  southwest  and  northeast 
direction,  roughlj'  parallel  to  the  trend  of  the  Appalachian  sys- 
tem and  to  the  west  of  it.  As  before  stated,  a  western  offshoot  or 
projection  from  this  arm  crosses  the  entire  State  of  Indiana,  and 
comes  within  five  miles  or  less  of  connecting  it  with  the  great 

la  of  decreasing  counties  which  has  the  Mississippi  River  for  its 
oenter.  In  northwestern  Ohio  and  northern  central  Indiana  there 
18  a  tract  in  which  the  population  outside  of  the  cities,  towns,  and 
Tillages  has  increased  during  the  last  ten  years.  Many  if  not 
most  of  these  counties  lie  in  the  region  in  which  natural  gas  has 
been  so  extensively  made  available  during  the  last  ten  years ;  but 
whatever  be  the  cause,  the  rural  or  extra-urban  populatiou  oC  <.V^ 
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tract  has  increased,  and  itsoparates  tho  great  noHlieaKtctrn  areal 
decreasing  counties  from  a  mucli  smaller,  but  still  an  impor 
and  well-defined  one,  comprising  twenty-five  counties  in  aoutbom 
Michigan,  bLx  in  northern  Indiana,  and  the  northwestemmosl 
county  of  Ohio.  This  tract,  which  therefore  includes  thirty-threo 
counties  in  all,  and  covers  an  area  of  18,373  square  miles,  or  aboiit 
equal  to  the  combined  area  of  Vermont  and  New  Hampst 
quite  regular  in  its  outline.  It  includes,  with  the  exceptfc 
a  couple  of  counties  on  the  T^ke  \fichigan  shore,  prarticaDy  ; 
the  counties  of  the  southern  half  of  the  lower  pf^ninsula. 
counties  in  the  immediate  vicinity  of  Chicago,  and  which  ha^ 
gained,  perhaps,  as  a  result  of  the  enormous  growth  of  that  cdlj 
separate  this  area  of  docreaso  central  in  southern  Michigan 
that  of  which  the  Mississippi  River  is  the  center. 

The  rural  population  of  this  area  in  Michigan,  northern  Indi* 
ana,  and  northwestern  Ohio  at  the  tenth  and  eleventh  oensoWA 
compares  as  follows : 

1880 , 77ft,Ooa 

18M :i»,42a 

I>e«K*)w ...    4S,eso 

Feroootage  of  deerMuo »....        6*il* 

There  are  some  clusters  or  groups  of  decreasing  ooant 
scattered  over  the  cotton  States.  Thus,  in  northern  Mububi} 
aud  southweatom  Tennessee  there  is  a  group  of  some  eight 
ties,  each  of  which  has  lost  rural  population.  This  group  is  ve 
nearly  connected  through  northern  Alabama  with  the  groat 
creasing  group  of  the  Eastern  and  Central  States.  There  Is 
other  group  on  the  Mississippi  and  Big  Black  Rivers  in  Mini** 
sijipi  and  Louisiana,  snveral  in  central  Georgia /p  "  'njiia^and 
a  well'defined  one  in  that  part  of  Florida  wlii<  ,  lasBonth- 
western  Georgia.  Compared,  however,  with  the  Kortbom  and 
border  States,  the  decrease  in  the  far  Southern  States  is  by  oo 
means  noteworthy. 

There  are  in  the  far  West  counties  which  show  tb«  wmal 
fluctuations  of  frontier  communities,  in  which  a  too  rapid  boom 
ia  not  infrequently  followed  by  a  pcrioil  of  doprowion  in  which. ^ 
emigrants  are  more  numerous  than  immigrantK.  Thy  decay 
the  mining  industries  of  Nevada  and  the  adjacent  portions 
California  and  Utah  has  caused  a  relatively  very  heavy  d* 
in  the  population  of  this  region,  a  doiTrcaso  which  ho' 
the  citiMS  as  well,  though  ustially  not  to  so  great  an 
the  more  isolated  mining  camps  and  the  farming  sf 
E-ndent  upon  the  mines  for  a  ■ 
rith  the  exception  of  a  few  of  r_ 
which  the  satue  iu£iuQnc«s  haw  upparoutly  boon  hi 


in  the  Central  and  Eastern  Stales,  there  has  of  course  been  in  the 
trans-Missouri  States  no  decrease  of  rural  population  in  the  proper 
sense  of  the  term. 

East  of  the  Missouri  and  north  of  the  cotton  States,  nearly  all 
the  well-settled  agricultural  neighborhoods  have  fewer  inhabit- 

ts  than  they  had  ten  years  ago.    It  is  possible  to  travel  from 

ihf  Bay  of  Fvindy  to  the  southern  bend  of  the  Teunessee  River,  a 

iiitance  of  fifteen  hundred  miles,  and  not  pass  through  a  single 

nniy  in  which  the  rural  population  is  not  less  than  it  was  ten 
[years  ago;  or  go  all  the  way  from  Boston  to  western  Iowa,  except 
for  the  space  of  about  five  miles,  through  couuties  with  less  rtiral 
population  than  they  had  in  1880. 

The  better  adapted  for  farming  a  community  east  of  the  Mis- 
souri may  be,  the  greater  the  apparent  pr<jlMibiUty  that  it  lost 
rurttl  population  during  the  last  ten  years.  As  a  rule,  iu  the  older 
States  it  was  only  the  mountain  sections,  and  other  regions  con- 
taining mineral  wealth  or  resources  other  than  purely  agricultural 
ones,  which  showed  a  gain  of  extra-urban  population.  Districts 
situated  near  great  cities,  and  well  adapted  for  early  vegetables 
and  fmita,  have  in  some  instances  gained,  but,  as  a  rule,  commu- 
nities which  depend  upon  farming  as  distinguished  fn)m  trucking 
have  fewer  Inhabitants  than  they  had  iu  1830. 

In  that  great  section  of  country  comprising  New  England, 
Now  York,  Pennsylvania,  Delaware,  Maryland,  the  District  of 
Columbia,  Virgiua  cast  of  the  Blue  Ridgo  Mountains,  Ohio, 
Indiana,  Michigan  south  of  the  forty-third  parallel,  Illinpis,  Wis- 

kconsin  south  of  the  forty-fourth  parallel,  Iowa  oast  of  the  nine- 
ty-fourth meridian,  and  the  southeast  corner  of  Minnesota,  there 
are  some  72G  counties,  and  of  these  no  less  than  ^50  have  lost 
population  since  the  tenth  census  was  taken.  Each  of  the  New 
r  England  States,  New  York,  Maryland,  Ohio,  and  Dlinois  had 
^Lfewer  rural  inhabitants  than  it  had  in  18S0.  Pennsylvania  is 
Htbe  only  one  of  the  older  Northern  States  to  show  any  subston- 
^ptial  increase  of  extra-urban  population,  the  gain  during  the  de- 
Hcade  being  at  the  rate  of  about  7*39  per  cent.  In  this  State  the 
"  growth  has  doubtless  been  due  to  other  causes  than  the  increase 

kof  classes  directly  dependent  upon  agriculture. 
The  general  tendency  to  a  loss  of  rural  population  is  manifest 
in  regions  which  differ  in  the  character  of  their  soil  as  widely  as 
does  a  rocky  and  sterile  hill  town  in  New  England  from  a  rich 
prairie  county  in  Illinois  or  Iowa,  and  whose  climatic  conditions 
\r&  as  unlike  as  are  those  of  the  Mississippi  in  the  latitude  of  St 
^aul  and  of  the  James  at  Richmond,  Virginia,  or  as  those  of 
"ermont  and  Alabama.  In  some  of  the  districts  in  which  the 
Jofts  is  marked,  hay  and  rye  are  the  staple  crops,  in  others  wheat, 
others  maize,  and  iu  others  tobacco.    In  the  decreaslu^  4\sb- 
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tricta  tho  averngo  density  of  80ttlement,  exclosivo  of  the  popu1»- 
|,tion  of  thecities  and  towns,  varied  in  1S80  all  the  vray  from  twenty^ 

to  the  square  mile  in  l^Iii^esota  to  nearly  or  quite  sixty ; 
"Kew  Jersey,    Tho  average  density  in  the  great  >f 

of  decrease  was  in  1880,  31  to  the  square  mile,  ai 

the  Virginia  group  it  was  in  1880;  39,  and  in  1890,  37;  in 
Ifjchigau  group  it -was  in  1880»  1*^,  and  in  1890,39;  and  in 
eastern  group  it  was  in  1880,  45,  and  in  1890,  43. 

While  probably  every  census  has  revealed  more  or  less  marl 
decreases  in  particular  neighborhoods,  at  no  previous  census 
so  large  a  portion  of  the  country  Rhow  a  loss  of  its  ruml  popul 
tion.  Still,  while  the  area  over  which  the  decrease  eitend*t  \»  cob 
paratively  large,  the  tendency  to  a  loss  of  rural  poiv'  ■  '  M 
no  means  a  new  one.  There  are  counties  as  far  w< , 
which  have  been  losing  rural  i>opulation  for  the  last  twenty  year 
As  already  stated,  there  are  Massachusetta  towns  which  ha^ 
less  population  than  they  had  at  the  close  of  tho  last  great  Frei  _ 
War.  There  are  Virginia  counties  which  have  fewer  inhabitants 
than  they  had  one  hundred  years  ago.  It  is  a  curious  circum- 
stance that  among  these  counties  is  Caroline,  best  known  to  per- 
sona who  are  not  Virginians  by  its  association  with  the  name  of 
the  mover  of  the  Resolutions  of  1798.  Colonel  Taylor,  who  la- 
bored no  less  earnestly  for  the  improvement  of  agriculture  Ut&n 
for  the  maintenance  of  tho  strictest  construction  of  ' 
tion,  seems  by  the  result  to  have  had  even  leas  svi 
former  than  in  the  latter  object  of  his  desire.  In  the  ad  joinia 
State  of  Maryland,  the  county  of  Charles,  l>'ing  on  the  P 
few  miles  below  Mount  Vernon,  h»is  to-day  twonty-five 
fewer  inhabitants  than  it  had  when  the  proprietor  of  Mount 
Vernon  was  inaugurated  £rst  President  of  the  United  States 

While  the  country  regions  have  been  losing  popnlation 
gaining  it  but  slowly,  tho  cities,  towns,  and  villagt^s  have,  as] 
rule,  grown  rapidly,  except  in  Nevada.    While  indi*  •  ■  ■- 
have  differed  widely  in  their  respective  rates  of  iri  ii 

cities  of  the  country  be  classified  according  to  t^izo,  \\,  will 
found  that  large  cities  and  small  towns  aro  alikv  growing] 
ly,  and  that  the  difference  in  the  rate  of  their  growth  is  not 
groat.    To  this  statement  Now  England  is  an    i 
not  a  real  exception.    In  the  New  Kngland  Static  .„  - 
between  1,000  and  2,000  inhabitants  each  in  ISOt),  have 
lost  pnpulution  during  the  decade,  while  those  with  T 
and  4,0iX>  inhaViitants  have  gained  but  little,  and  th' 
tweeu  4,000  and  8,iXKl  very  much  less  than  have  pUoM  of 
grade  in  othf '  ■"    '    nsoffchc  Tiioexphn     ' 

u  that, Mb*  •tod, thoi<<  i expend  i 

and  other  local  subdivisions  in  other  States,  and,aa  ftu'  tl 
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>f  thorn  contain  more  or  less  rural  popnlation,  while  many  of  the 
less  j)0[ialaus  are  purely  rural.  An  accurate  idea  of  the  relative 
rates  of  growth  of  the  different  grades  of  places  can  therefore  be 
obtained  only  by  excluding  the  cities  and  towns  of  the  New  Eng- 

tland  States  from  the  comparison.  In  the  following  table,  the  cit- 
|ies,  towns,  and  villages  of  the  country  are  classified  according  to 
[the  number  of  their  inhabitants  in  1H90 ;  the  number  of  each  class 
in  IStMJ  is  given,  together  with  the  aggregate  population  in  1890 
and  1880  of  the  cities  which  in  1890  were  in  each  cUiss,  the  in- 
^^rease  during  the  decade,  and  the  percentage  of  that  increase. 
^nn  the  coliunn  to  the  extreme  right  is  given  the  percentage  of  in- 
crease of  each  class  of  cities,  exclusive  of  those  in  the  New  Eng- 
land States: 
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From  the  above  table  it  appears  tbat,  as  a  rule,  the  cities  which 
^now  have  a  quarter  of  a  million  or  more  inhabitants  have  not  in- 
creased during  the  decade  as  rapidly  as  those  having  a  smaller 
'ion.    The  difference  would  have  been  even   much  more 
1  than  it  is,  if  it  had  not  been  for  the  wonderful  growth  of 
Chicago.    The  ten  cities^  outside  of  New  England,  with  more 
^quarter  of  a  million  inhabitants  each,  have  gained  at  the 
10"28  per  cent  during  the  decade,  while  the  rate  of  increase 
tlie  2,8fll  cities,  towns,  and  villages  having  in  1890  from  1,000 
CfjOOO  inhabitants  each,  averaged  60.19  per  cent,  or  nearly  one 
greater.    Among  the  various  classes  of  cities  included  in 
Jl  phices,  there  was  daring  the  decade  no  important  dif- 
in  the  rapidity  of  growth  perceptible,  although,  on  the 
rhole,  the  places  with  from  30,000  to  250,000  grew  slightly,  but 
ily  elightly,  more  rapidly  than  those  having  less  than  20,000. 
longh  the  smaller  cities  considered  together  have  grown  as 
iijr  &s  bare  th«  larger,  the  difference  among  the  TQis^^^:cNA'<i«) 
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Tfttes  of  growth  of  tho  citiMof  the  Bume  clasB  are  likely 
greater  in  the  smaller  cities  than  in  the  larger.      An    ■ 
■mailer  places,  and  especially  among  those  with  less  \.. 
inhabitants^  instances  of  an  actnal  decrease  in  population  darii 
the  ilecarle  are  not  unnsual.    The  contrary  is  true  for  th-^  ' 
cities.    During  the  decade,  every  one  of  the  101  cities 
1880  h.id  upward  of  20,000  inhahitants,  g.<iined  in  population  m<: 
pt  less  rapidly.    Of  the  ft3  cities  which  in  1880  had  between  W 

d  80,000  inhabitants  each,  only  three,  and  of  the  110  having  i 
1880  from  8,000  to  12,000  inhabitants  only  six,  have  loss?  iK>pTil»Hd 
than  they  had  ten  years  ago.  But  out  of  tho  333  places  which  i 
1880  had  a  population  of  from  4,000  to  8,000  each,  no  less  than  i 
suffered  during  the  decade  a  net  lose  of  inliabitants,  and  amo| 
the  still  smaller  places  the  proportion  of  those  whoee  popal 
tion  decreased  was  still  greater.  Taking  all  the  cities  togrth4 
however,  their  increase  was  so  great  and   ^  '   r 

in  the  Dakotas,  Idaho,  Arizona,  and    Loui:^  ii 
population  constitute  a  larger  percentage  of  the  entire  popv 
tion  than  it  did  in  1880.    In  all  but  the  last  of  these  tho 
population  in  1880  was  very  small,  and  during  tho  decodfi 
greater  (>ortion  of  the  immigrants  to  them  have  not  soagbt 
cities. 

For  some  reason  the  cities  and  towns  of  Louisiana  have  grown 
very  slowly  during  the  decade,  but  even  in  this  State  the  propor* 
tion  of  urban  to  the  total  population  has  fallen  but  one  tenth  of 
one  per  cent. 

Although  four  of  the  five  States  and  Territories  in  which  the 
urban  population  constituted  in  1800  a  less  propfirtion  of  Urn  iif* 
gregale  number  of  inhabitants  than  in  18^  lie  wholly  or  fiartialtr 
west  of  the  Missouri,  in  some  of  the  trans-Missouri  Stata  tb* 
growth  of  the  cities  has  been  phenomenally  rapid.  Thna, 
Washington  the  urban  population  in  1880  was  but  14,474>  wli 
in  1800  it  wns  153,0,13,  or  more  thi»n  ten  times  as  groAt.  la  U 
'Seattle,  Tacoma,  and  Spokane  Falls  had  but  •I.Odl  inhabitantx, i 
^n  years  later  98,765,  or  nearly  twenty  timeci  an  many.  U 
significjint  of  the  altered  conditions  of  modem  V  '  .;  «Ur 
proi>orti<in  of  the  population  of  Washington— i  us  MtO 

ment  of  which  dates  back  but  a  little  over  forty  yuars,  wli 
spreads  over  more  than  eight  times  the  area  o^  *'  ' 

and  which  is  not  yet  a  manufacturing  State — r 
over  H,(KH)  inhabitants,  than  was  the  cose  in  Mo:; 

IHIO,  nearly  two  centuries  and  a  quarter  ■"'• 

ding,  and  when  it  had  long  been  the  prjn 
Statfl  in  the  Union. 

In  the  three  Piwiifio  States  m  a  whole  very  n*--""^"' .i...t- 

the  entire  pop\L\&Uon  tctvUIu  in  citius,  tho  urban  ; 
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Bring  901,644,  as  against  n  rural  population  of  0G9,643.  Tu  this, 
in  some  other  respects^  the  conditions  of  Ufo  iu  California  sug- 
st  reeemblancDS  to  those  existing  in  the  Australian  colonies. 
LuBtralia>  together  with  New  Zealand  and  Tasmania,  had  iuUHOl 
population  slightly  loss  than  that  of  the  United  States  in  17iK). 
This  population  is  scattered  over  an  area  several  times  more  ex- 
pnHive  than  was  that  of  this  country  before  Napoleon  sold  \\% 
luisiana;  and  yet  in  Australia  a  larger  proportion  of  the  entire 
population  resides  iu  cities  of  8,0CM}  inhabitants  or  upward  than 
is  the  case  in  the  United  States  even  to-day. 

The  ratio  of  urban  to  rural  population  is  increasing  rapidly 

ror  almost  all  the  civilized  world.    In  many  countries  large  areas 

ave  recently  experienced  an  absolute  loss  of  rural  inhabitants. 

be  census  of  ISiil  shows  that  the  population  of  the  urban  suni- 

kry  districts  of  England  increased  since  ISSl  about  hfteen  per 

^nt^  as  against  an  increase  in  the  rural  districts  of  lees  than  four 

pr  cent.    Some  of  the  more  purely  rural  counties  of  Kngland 

[LOW  an  actual  decrease  of  aggregate  population,  as  do  no  lees 

ban  nine  of  the  twelve  counties  of  Wales  and  sixteen  out  of  the 

thirty-three  counties  of  Scotland.    In  the  last-mentioned  country 

the  rural  population  of  the  entire  kingdom  is  a  fraction  loss  than 

was  teu  years  ago.    In  Ireland  the  contrast  is  still  greater.    Out 

its  thirty-two  coimties  there  are  only  two  which  have  not  less 

ttpulation  than  in  1881.    These  two  are  Dublin  and  Antrim,  con- 

iuning  the  cities  of  Dublin  and  Belfast  respectively.   The  sixteen 

sh  cities  and  towns  with  10,000  inhabitants  or  over  have  in- 

ed   on  the  average  at  the  rate  of  something  over  six  per 

^nt^  while  the  rest  of  the  country  has  suffered  a  loss  of  nearly 

reive  per  cent.    In  France  the  increase  of  total  population  in 

Ive  yeaj-a  from  1886  to  1891  was  but  124,289,  while  the  gain 

population  of  the  fifty-six  cities  having  over  30,000  in- 

^bitants  wcks   340,399.      Outside  of  these  cities  there  vras  an 

deorease    of    216,107.     In    Germany  two  thirds  of    the 

increase  of  population  between  1885  and  1890  was  in  the  150 

places  having  over  :^,000  inhabitants  each,  although  these  places 

^ntain  not  more  than  one  fifth  of  the  entire  population  of  the 

Bnpire. 

H  Something  over  a  century  ago  Jeflferson,  in  his  Notes  on  Vir- 
■nia,  arguing  against  the  establishment  of  manufactures  in  this 
^^untry,  declared  that,"  generally  speaking,  the  proportion  which 
the  aggregate  of  the  other  claasea  of  citizens  bears  in  any  State  to 
^at  of  its  husliandmen  is  the  proportion  of  its  unsound  to  its 
H^altliy  parts,  and  is  a  good  enough  barometer  whereby  to  meas- 
ure its*  degree  of  corruption."  Popular  feeling  almost  everywhere 
»eems  to  view  with  something  of  Jelleraou's  apprehension  that 
chaiigv  in  the  proportion  of  urban  to  rural  popul&ivoxk.  \iicy«  v> 
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rapidly  going  on-    In  almost  alt  countries  tliow  who  d 
change  existing  systems  of  tfixHtion  try  to  enlist  in  their 
this  popular  feeling  by  ascribing  the  decUne  of  rural  ]>opalati<^ 
to  the  operation  of  the  fiscal  machinery  tb  "  ':e.     Thus, 

free-trade  England^ "  fair-traders"  assert  that  -cheme  of 

taliatory  duties  is  required  to  arrest  the  depopuJation  of  the  mnl 
districts.    In  France  an  extremely  protective  ta^    "^  '  '•ijtiy 

been  adopted,  largely  at  the  demand  of  the  agr.  M»t^ 

In  the  United  Stat<>s,  on  the  other  hand,  those  who  ar6  opposeii 
protective  taxes  are  equally  positive  in  their  ass'    ''  '    '  sai 

taxes  are  the  principal  cause  of  the  decrease  ot  :  in 

muny  fertile   sections.    Doubtless,  like    other  local  conditio] 
tariff  changes  may  help  or  hinder  the  operation  of  the  g^eni 
causes  which  are  at  work  the  world  over.    Those  causes^howe^ 
were  not  set  in  motion  by  legislation,  and  could  not  b© 
nently  checked  by  it,  unless  it  should  take  so  drastic  a  form 
be  fatal  to  the  material  welfare  of  the  whole  community. 

That  the  urban  shall  grow  more  rapidly  than  the  rural  pops 
lation  is,  under  present  conditions,  an  economic  ncoesaity. 
generally  low  prices  of  agricultural  products  during  the  last  f< 
years  unite  with  most  other  available  data  to  show  that  the  su 
ply  of  such  products  is  iucreasing  at  least  as  fast  aa  and  proltal 
faster  than  the  increase  in  aggregate  population*    In  this  co 
although  the  census  of  ISIK)  showed  an  increase  of  but  twelTo 
cent  in  the  rural  population,  and  of  less  than  twenty-five  por 
in  the  aggregate  population,  the  average  prodaoUon  of  wheat 
the  decade  preceding  the  census  of  1890  was  ffi       '     r  por 
greater  than  that  for  the  decade  precaHug  tlu-  of  i 

that  of  oorn  forty-three  per  cent  greater,  and  of  oate  eighty-fi 
per  cent  greater.    In  the  cotton  belt,  the  only  agriculturai 
of  the  older  States  in  which  there  has  been  any  congMfmlil^i 
crease  of  rural  population,  we  see  in  the  great  over; 
cotton  for  several  years  in  succession  what  would  ne* 
pen  in  other  staple  products  if  as  large  a  proportion  ■  .1    ;  ■  ■   [« 
lation  as  formerly  attempted  to  earn  their  living  > 

In  a  neighborhood  in  which  all  the  tillable  \u..  . 
thirty  years  or  more  ago,  as  is  the  case  in  all  or  j 
counties  of  the  older  States  in  which  the  rural  p( 
diminished,  there  are  general  causes  at  work  to  hri 
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result     The  constant  and  steady  improvement 
aaohinery  enables  fewer  hands 
to  cultivate  the  land  with  >  , 
same  number  of  men  as  formerly, 
necessary.    P-   ' 
whon  its  pru. 
eoMily  rttised  crop«  of   the  trans-M 
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.tee,  or  perhaps  beoautso  the  conserTatism  which  is  so  marked  a 
ait  of  agricultural  populations  makes  it  exceedingly  difficult  to 
bring  abnnt  any  radical  change  in  agricultural  methods,  higher 
farming  has  not  made  much  prof^r^s*  It  must  also  be  remem- 
bered that  both  in  Europe  and  the  United  States  tlio  birth-rate  is 
ilimiiiiHhiut?.  One  of  the  results  of  this  diminution  is  that  the 
ildren  constitute  a  smaller  proportion  of  the  entire  population 
an  formerly,  and  consequently  a  total  population  of  the  name 
legate  number  contains  more  workers. 

other  cause  of  decrease  in  the  aggregate  population  of  rural 
unities,  and  one  perhaps  as  potent  as  either  of  those  already 
entioned,  is  the  ever-increasing  competition  of  factory-made 
da  with  the  product*  of  the  handicrafts.  There  must  be  fewer 
d  fewer  country  tailors,  shoemakers,  blacksmiths,  carpenters, 
and  other  artisans  who  can  earn  their  living  in  competition  with 
the  machine-made  goods  which  the  steadily  de<;reaHing  cost  of 
railroad  transportation  enables  the  grettt  factories  in  the  manu* 
facturlng  cities  and  towns  to  send  into  every  neighborhood  and 
Mell  more  cheaply  than  the  isolated  mechanic  working  with  his 
'Bi^u  hands  or  with  simple  and  inexi>ensi  ve  machinery  possibly  can. 
Those  who  are  forced  to  give  up  the  attempt  to  earn  their  bread 

i»y  working  at  their  trade  in  their  old  homes  among  their  neigli- 
K>r8  must  seek  employment  in  the  cities.  The  whole  tendency  of 
bo  factory  system,  combined  with  the  cheapening  of  transporta- 
ion  rates,  is  to  draw  away  from  the  country  districts  almost  all 
the  population  not  directly  engaged  in  tilling  the  soil.    The  social 

itid  intellectual  attractions  of  city  life,  especially  for  the  brighter 
nd  more  active-minded  of  the  country  youth,  are  unquestionably 
Dwerful  factors  in  building  up  the  cities  at  the  expense  of  the 
Duntry  districts.    The  two  last-name^l  causes — ^namely,  the  dimi- 
ution  of  the  number  of  rural  handicraftsmen  in  all  localities 
easily  accessible  by  railroad  from  large  cities,  and  the  attract! ve- 
ioss  of  city  life  to  portions  of  the  country  population,  when  city 
e  is  brought  witliiu  tho  range  of  their  observation — aredoubtless 
chiefly  responsible  for  the  fact  that  the  decrease  of  the  rural  popu- 
tion  has  been  most  general  in  precisely  those  portions  of  the 
luntry  in  which  cities  and  towns  are  most  numerousand  in  which 
e  railroad  facilities  are  the  best. 
In  this  country  it  is  possible  that  the  actual  decrease  in  rural 
pnlnlion  during  the  decade  was  not  so  great  as  the  census  would 
To  properly  fill  up  the  schedules  of  the  eleventh  census 
1  so  much  work  upon  the  part  of  the  enumerators  that  the 
owed  them  in  country  districts  wore  iu  many,  if  not  in  most 
rly  in  >  to  give  them  a  reasonable  compensation 

v-'-i'  ,.re  County,  Maryland,  is  a  very  thickly 

m,  and  yet  in  this  county  &  vvaixiVwit  lA  "\ts.- 
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telligeut  and  industrious  enumerators  working  from  ton  to  twej 
hours  a  day  were  not  able  to  average  a  daily  wag6  of  morft  Uu 
two  dollars  each,  out  of  which  they  had  to  proride  a  team  and) 
pay  its  expenses  and  their  own  while  away  frf>m  their  hon 
Under  such  conditions  it  is  not  impossible  that  sonio  of  the 
conscientious  euumeratorB  may  liave  slighted  remote  coraera  < 
their  districts.    As  the  complaint  of  the  inadequacy  of  the 
was  quite  general,  and  entirely  justiBahle,  it  is  possible  thai  tt 
were  considerable  omissions  in  many  rural  neighborhoods. 


AJT  AGRICULTURAL  REVOLUTION. 

Bt  PRof.  CLARBNCS  M.  WKKD. 

DURING  the  last  half-century  the  agriculturiata of  theUnitf 
States  have  constantly  suffered  frmn  the  Attacks  of  ti 
classes  of  organisms,  which  have  disputed  with  them  tha 
sion  of  their  crops.    These  organisms  are^  firsts  the  noxious  is- 
sect^ ;  and,  second,  the  parasitic  fungi    To  these  tiny  foes 
ican  agriculture  yields  annually  many  million  dollars'  wo 
her  choicest  products.    They  form  an  omnipresent  host  of 
gatherers,  taking  possession  of  the  farmer's  crops  and  onfor 
their  onerous  demands  without  process  of  law^  unless  prevent!^ 
measures  are  vigorously  prosecuted.    They  are  no  rospeciera  i 
persons:  like  the  rain,  they  fall  upon  the  fields  of  boih  th«  jB 
and  ihe  unjust. 

The  authorities  best  able  to  judge  have  estim&lefl  the  anno 
loss  in  the  United  States  due  to  these  littl 
half  a  billion  dollars.  Noxious  insects,  ac< 
Riley,  the  distinguished  entomologist  of  our  National  Department 
of  Agriculture,  occasion  losses  in  the  United  .States  which  sn 
"  in  the  aggregate  enormous,  and  have  been  variously  mlimalT^  j. 
at  from  $300,000,000  to  $400,000,000  annually/'  and  pnnieitioj 
— the  rusts,  smuts,  blights,  mildews,  rots,  an<i  -■-  '  -r  malii 
growing  plants — according  to  compet^mt  ji  .'_■«,  cause 

equal  or  greater  loss.    In  single  States  and  single  s^^asoiui  tfe# 

damage  is  often  frightful  in  oxtontv    Durin'j-  - -'  »>  -  i^rw^i 

chinch-bug  epidemics  the  loss  in  Illinois  o* 
insect  has  amounted  to  over  $73,iiiMt,(>00  a  year ;  .. 
marked  by  an  outbroak  of  such  a  groftt  crop  | 
much  more  severe  than  is  ordinarily  aapposed. 


premised  his  bitlief  that "  the  insects  of  U 
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;c  a  profit  from  tho  agricnlttire 
State  as  do  the  farmers  themselves." 

Fortunately,  however,  much  progress  lias  recently  been  made 
in  a  knowledge  of  efficient  means  of  preventing  this  vast  drain 
upon  oar  productive  system.  By  the  introduction  of  a  simple 
mechanical  contrivance  for  the  application  of  insecticides  and 
fungicides,  the  methods  of  combating  these  foes  have  been  revo- 
lutionized ;  and  in  nmny  localities  where  the  production  of  special 
crops  had  been  abandoned  new  life  has  been  put  into  their  de- 
velopment. This  contrivance  is  commonly  called  the  spraying 
machine.  It  consists  essentially  of  a  force  pump  and  spray  noz- 
sle  connected  with  a  reservoir,  by  means  of  which  certain  sub- 
Btanceo  that  havo  a  destructive  effect  upon  insect  and  fungous 
life  may  be  rapidly  and  evenly 
istributed  over  the  outer  sur- 
faces of  trces.shrubSf  vines, and 
herbaceous  plants. 

In   America   the   spraying 

machine  seems  to  have   first 

come  into  general  use  to  pre- 

ent  the  injuries  of  the  codling 

oth  or  apple  worm.    This  is 

a  very  destructive  and  widely 

distributed    insect,  for   which 

there  ha^l  before  been  known 

no  remedy  that  can  compare 

ith  spraying  in  cheapness  and 

fficiency.     These  worms  hatch 

rom  eggs  laid  in  the  calyx  ends 

f  the  newly  formed  apples  by 

small,  chocolate-colored  moth 

represented  at/  and  g.  Fig.  1), 

he«e  eggs  are  do]>ositod  in  spring  or  early  summor,  from  the  time 
the  young  apples  are  as  large  as  peas  until  they  attain  the  size  of 
small  hickory  nuts.  The  eggs  are  placed  on  the  outside  of  the 
fruit,  and  tho  resulting  worms  nibble  at  the  skin,  finally  biting 
through  and  eating  toward  the  core.  They  continue  feeding  for 
ree  or  four  weeks,  when  they  become  throe  fourths  of  an  inch 
ng,  whitish  or  pinkish-whito  in  color,  and  of  tho  general  form 
own  in  Fig.  1,  e.  They  are  now  full  grown  as  larvie,  and  leave 
pplc'S  to  spin,  in  some  temporary  shelter,  slight  silken  cocoons 
n  which  they  transform  to  pupa)  (ti),  to  change  a  fortnight 
into  fnll-dodged  moths.  These  moths  deposit  eggs  about 
"  ftir  a  secund  brood  of  worms. 
'  r  preventives  of  codling-moth  injury  included  such 
ive  measures  as  banding  the  trees  wvth.  -^Ss^  Q.V 


F(o.  1. — CoDLiKo  UoTii:  0,  it\jurod  applet 
&,  plooo  irbera  flfff  1b  kid;  «,  l&rva;  ^, 
pDpB ;  •',  oocoon ;  jf ,  /,  math  ;  A,  bud  ttf 
lurva.    (Alter  KUc}.) 
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hay  or  loose  cloth,  to  entice  the  larrse  to  spin   ■" 

tbem,  and  the  feeding  of  fallen  fruit  to  stock.    A  - 

to  theee  methods  lay  in  the  fact  that  the  vortos  were  only  d«<- 

atmye*i  afier  they  had  done  their  injury.    Bat  now,  thftii  ■ 

spraying  machine,  the  fruit-grower  crtn  place  in  the  calvA 

the  young  apples  a  few  particles  of  jwison,  which  as  a  rale  will 

kill  the  newly  hatched  worms  before  they  enter  the  fruit,    Ft<c 

thia  purpose  three  or  four  ounces  of  London  purple  or  Parii*  groca 

are  thoroughly  mixed  with  a  barrel  of  water.    The  applu  trmfl 

are  sprayed  with  this  mixture  just  after  the  blossftrr 

fallen  off.    Tbe  poison  particles  are  thus  distributed  > 

in  a  fine  mist,  and  when  the  water  in  which  they  are  s 

(not  dissolved)  ovaiKtratcs,  tliey  are  loft  high  and  dry  a 

leaves  and  fruity  there  to  remain  a  menace  to  insect  enemifl 

several  weeks.    In  the  course  of  time  the  combined  action  of 
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flu.  2. — Vxxu  ConcDUo :  a,  Urra ;  A.  pop* ; 
C  bertle— oMupillIvil ;  d^  fluiu  skowmf 
cruaeDl  uuirlu    (.Alter  Bitcy  ) 
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and  dcW;  wind  and  sunshine  dissipate  their  poisonous  pr 
By  thus  destroying  the  first  hroiKl  of  worms  one  is  s.- 
troublo  of  fighliiig  the  second  brood. 

For  many  years  it  has  been  very  difficult  to  pr^-^■'- 
and  other  stone  fruits  on  account  of  the  injuries  of  i 
culio.     The  adult  of  this  species  is  a  t^muU,  hat 
(Fig.  2,  c),  which  appears  in  the  orchard  early  in  : 
U()on  the  foliage  and  flowers  until  the  fruit  is 
then  attacks  the  young  plums,  gnav 
hanger,  aud  cutting  orescent-shaped  i  .   ,  ; 

pones  of  oviposition*    The  eggs  hatch  inloniinate  ifru 
upon  the  pulp  for  a  few  weeks,  riiimog    ' 
them  to  fall  to  the  ground.    The  ctu*w 
fruit,  enter  the  soil  a  short  <' 


Befiidcft  stune  fruits  Uiia  insect  atu 


AN  AQRICULTdRAL   REVOLUTION. 


ng  a  d\rarfing  and  malformation  that  are  very  vexatiouH  to  the 
torticiilturist.  All  appln  thus  damaged  is  shown  in  Fig.  3. 
B  The  eggs  of  tho  curculio  are  deposited  beneath  tho  akin  of  the 
miit,  and  the  larva*  rt-main  concealed  until  full-grown.  Conse- 
juently  the  early  stages  of  the  insect  can  not  be  reached  by  spray- 
ing. Fortunately,  however,  the  parent  beetles  can  be  killed  before 
many  eggs  are  deposited,  by  sparsely  coating  the  foliage  and  fruit 
th  jwison  from  tho  spraying  machine,  and  thus  the  plums  will 
saved.  The  priwticability  of  this  has  been  proved  repeatwlly 
'y  commercial  orchardists. 

In  addition  to  the  insects  aifecting  orchard  fruits,  there 
hosts  of  enemies  to  the  foliage.  Nearly  all  of  the  latt<tr,  fortu- 
nately, are  also  open  to  dt-struc- 
Lion  by  means  of  the  spraying  ma- 
chine. Tho  canker  worm  is  one 
!>f  the  most  destructive  of  these 
Eoliage  pests;  at  occasional  inter- 
bs  during  the  last  century  it  has 
RnudH<I  thousands  of  orchard  and 
■ihadu  trotfs  in  many  parts  of  Can- 
ada and  the  United  States.  Its 
erent  stages  are  shown  in  Fig. 
Tho  damage  is  done  by  the 
pnns  or  larvje  which  hatch  from 
of  small  cylindrical  eggs 
usually  deposited  upon  the 
irk  (»f  the  trees.  The.*!e  larva?  feed  upon  the  parenchyma  of  the 
ves,  and  t«ouietimes  cause  a  badly  infested  orchard  to  appear 
brown  and  seared,  as  if  scorched  by  tire.  They  continue  feeding 
for  several  weeks  before  becoming  fuU-growu.  Then  thoy  descend 
to  the  ground,  burrow  into  the  soil  a  short  distance,  and  spin 
ailkcn  cocoons  within  which  they  change  to  the  pupa  or  chrysalis 
.te,  remaining  in  this  condition  a  few  weeks,  when  the  moths 
ue  forth.  The  two  sexes  of  these  moths  differ  greatly  :  the  male 
has  large,  well-developed  wings,  while  the  female  (6)  is  wing- 
The  latter  is  of  an  ash-gray  color.  On  emerging  from  the 
irysalis  she  crawls  to  the  base  of  the  tree  and  ascends  the  trunk 
u  distance;  here  the  male  Hnds  her,  and,  after  mating,  she 
loeits  her  eggs  on  the  twigs  or  branches  of  the  tree. 
The  canker  worm,  like  nearly  all  similar  leaf-eating  cater- 
lars,  is  BO  easily  destroyed  by  sprapng  that,  while  in  years  ]>a8t 
as  greatly  dreaded  by  orchardists,  it  now  inspires  little  fear. 
The  three  insects  above  mentioned  are  all  examples  of  those 
having  1  '  i'»uth-pai*ts,  and  which   in   couscfinonce 

■  '^  piece  by  piece  the  tissues  of  leaf,  st(?m, 
account  that  they  are  open  to  defttr^<&\Knxv. 
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by  placing  particles  of  poiaou  upon  the  surfaco  of  the  food>pl 
A  largo  proportion  of  our  injurious   insects  have  auch   bit 
mouth-partfl,  but  there  is  also  an  important  class  which  have*,  i 
stead  of  jaws,  a  pointed  beak  that  they  push  into  tho  cells  of 
plant  and  suck  out  the  sap.    Insects  of  this  kind  can  not  lie  i 
stroyed  by  coating  the  food-plant  with  particles  of  poisoa.  1 
the  particles  will  not,  bo  taken  into  the  alimenl-ft  ■ 
soquently  one  must  UHe  against  them  some  insert  _  hi 

by  contact.    There  are  several  such  insecticides  in  common 
the  most  important  perhaps  being  an  emulsion  of  k« 
and  water,  called  the  kerosene  emulsion.     It  is  usti>:        ,     jiai 
by  adding  two  parts  of  kerosene  to  one  part  of  a  solution  made 
by  dissolving  half  a  pound  of  hard  soap  in  a  gallon  of  bojlii 
water,  and  churning  the  niixtui-e  through  a  force  pump  uiiti]_ 
whole  forms  a  creamy  mass,  which  will  thicken  into  a  jel 
substance  on  cooling.    The  emulsion  thus  made  isd-'-  ■- ' 
using  with  nine  parts  of  cold  water,  and  is  then  spi : 
upon  the  offending  insects,  killing  them  by  simple  contacL   Ama 
the  more  important  pests  against  which  thi.^t  iuM^'cticide  is  ua 
may  mention  the  apKides  or  plant  Hce,  the  chinch-bug,  tho  vi 
cabbage  wurnis,  the  lice  of  domestic  animals,  etc. 

These  examples  will  perliai>s  suffice  to  illustrate  how  vsiuBl 
an  adjunct  the  spraying  machine  has  become  in  prvveutingi 
injuries  of  tho  hordes  of  destructive  insects  thai  i  ooT 

farms,  orelmrds,  and  gardens.    Turning  now  to  the  l  : -,-ijsi 

noxious  organisms — the  parasitic  fungi — we  shall  6nd  that  it  ptoj 
on  equally  important  r*1?f  in  their  subjection. 

As  tho  first  illustration  under  this  hea^Liug  we  will  take 
downy  mildew  or  brown  rot  of  the  grape,  a  diseaae  which  f^ 
many  years  has  troubled  the  viueyardists  of  tho  Eastern  half  < 

the  United  States,  and  haa  prori^ 
especially  destructive  in  the 
fruit  belt  of  northern  *  >'         d« 
the  southern  shone  of  I . 
hafi  often  destroyed  n- 
tire   crop,  and  several     ^i 
threatencNl  to  nito  the  vineya 
dustry  over  a  wide  area. 
iiately,  however,  this  'i'-" 
been  averted  by  the  : 
duction  of  the  ^ 
The  brown  rot  of  grapes  is  a  diseased  r 
caused  by  the  preieenco  of  a  minute  par 
that  dev.  * 

only  the 

o/t«o  appears  aa  a  wMtish,  mildow-lil 
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tho  dUoaBe  its  other  common  name  of  downy  mildew.    This  fungvs 
repr<>du<'es  by  means  of  minute  particles  called  spores,  corre- 
Bpoiulin^  in  function  to  the  seeds  of  higher  plants.    If  one  of  these 
spores  lights  upon  a  moist  leaf,  its  inner  contents  diride  into  a 
number  of  distinct  particles,  which  soon  escape  through  an  open- 
ing in  the  spore  wall ;  then  each  particle  swims  about  in  the  film 
of  water  for  a  short  time — resembling  a 
little  animal — when  it  becomes  quiet  and 
iends  out  a  minute  tube  which  i>ene- 
rates  the  skiu  of  the  leaf.    It  then  con- 
tinues to  develop  inside  the  leaf,  push- 
ing about  between  the  cells,  and  forming 
he  mycelium  or  vegetative  portion  of 
he  fungus.    As  there  is  little  nourish- 
lent  to  be  found  between  the  cells,  this 
iiyoeliutu    develops    minute    processes, 
hich  push  through  the  cell  walls  and 
absorb  the  cell  couteuts.  A  small  section 
of  an  affected   loaf,  greatly  magnified, 
Ss  represented   at   Fig.  5,  the  unshaded 
double-walled  spaces  showing  the  leaf 
cUs,  tho  shaded  part  between  the  walls 
ih<^  mycelium  of  the  fungus,  and   the 
rejections  a,  a,  the  procesaes  or  suckers 
that  penetrate  the  cells.     When  these 
vegetative  portions  of  the  fungus  have 
develoi>e<l  in  the  leaf  to  a  certain  extent, 

they  send  out  through  the  breathing  poi-es  or  stomatu  their  fruit- 
ing branches,  which  bear  upon  their  tips  the  small  oval  spores 
.{Fig.  '•)•    These  fruiting  branches  form  the  so-called  mildew  on 
he  plant,  and,  as  they  only  api>ear  under  certain  atmosphuric 
onditions,  the  mycelium  may  exist  in  the  vine  for  some  time 
fore  this  outward  manifestation  of  its  presence  is  seen.     On 
ibis  accoimt  a  whole  vineyard  sometimes  appears  to  be  invaded 
by  the  mildew  in  a  single  night. 
^K      From  the  above  description  it  will  be  readily  seen  that  this 
^■fungus  can  not  bo  sucees.sfully  combated  after  it  has  established 
itself  within  the  tissues  of  the  host.    To  prevent  its  injuries  one 
Tist  also  prevent  its  Ingress  to  the  plant.    Fortunately,  this  can 
done  by  coating  the  green  parts  of  the  vine  with  some  sub- 
itAnce  having  a  destructive  effect  upon  the  spores  of  fungi.    Tlie 
lie  of  copper  have  such  an  effect,  and  in  consequence  they  have 
imo  int^j  general  use  as  fungicides.    They  were  first  experimented 
on  a  Urge  scale  in  tlie  vineyards  of  France,  and  gave  such 
(.-..-v  r,,ui,ifu  that  they  were  adopted  in  a  practical  way 

.this  use  for  them  has  Ua^iAV^  \««b. 
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known  for  more  than  a  decade;  yet,  thanks  to  the  remarkaWe 
series  of  investigations  and  experiment*  carried  on  by  tht»  Division 
of  Vegetable  Patholo^'  of  the  Department  of  Agriculture — at  firet 
nnder  the  dir<!Ctiori  of  Prof.  F.  Lamson-Scribnur,  and  later  that  of 
Mr.  B.  T.  Galloway — assisted  to  a  considerable  extent  by  several 
of  tlie  State  experiment  stations,  tlieir  efficacy  is  already  well  at- 
tested, and  they  are  in  practical  usf  over  a  larpe  territory.  The 
fungicides  most  commordy  employed  are  the  Bordeaux  miirture, 
a  combination  of  copper  sulphate,  lime,  and  water;  eau  celeste,  & 
combination  of  copper  sulphate,  ammonia,  and  water ;  and  varioiis 
solutioiiH  of  carbonate  of  copper.  These  fungicides  are  sprayed 
upon  the  plant  early  in  the  season,  before  the  ingress  of  the  disease* 
producing  fungn.s,  in  such  a  way  that  after  the  Water  evaporates 
the  leaves  and  stems  will  bo  coated  with  minute  [wirticles,  usually 
crystals,  of  a  salt  of  copper.  These  tiny  sentinels  stand  guani 
over  the  plant;  when  a  fungus  spore  falls  upon  the  leaf  and  sends 
out  its  germinating  tube,  the  latter  comes  in  contact  with  the 
copper  crystal  and  is  destroyed. 

The  fungicide  generally  used  for  the  downy  mildew  of  gra 
is  eau  celenie.  It  is  first  applied  in  spring,  a  few  days  before  thf 
vines  btossoni.  One  or  two,  and  rarely  thi-ee,  additional  applicar 
tions  are  afterward  made  at  intervals  of  about  two  weeks.  In 
1890  I  made  a  special  investigation  of  the  results  of  spraying 
against  this  disease  in  northern  Ohio,  visiting  many  of  the  vino- 
yards  personally  and  sending  out  numerous  letters  of  inquiry. 
As  a  result  I  was  able  to  publish  in  the  Bulletin  of  the  Ohio  Ex- 
periment Station  (Vol.  Ill,  page  2(i2)  tlie  following  paragraph: 

"  The  early  part  of  the  season  of  1690  was  peculiarly  favorable 
to  the  development  of  downy  mildew,  and  consequently  an  excel- 
lent opportunity  was  offered  to  test  the  value  of  eau  celeste  as  a 
preventive.  It  has  stood  the  test  in  a  remarkable  manner,  and 
the  efficiency  of  the  preventive,  when  properly  applied,  has  been 
proved  beyond  question.  All  accounts  agree  in  this  respect,  and 
show  that  while  the  crops  on  the  unsprayed  vineyards  averaged 
from  one  half  a  ton  to  a  ton  per  acre,  the  sprayed  Wneyards 
yielded  two  to  three  tons  per  acre.  Such  results  need  no  comment : 
they  speak  for  themselves." 

For  many  years  pear  trees,  both  in  the  nursei-y  and  orchard, 
have  been  seriously  affectetl  by  a  fungous  disease  that  causes  the 
leaves  to  drop  during  the  summer  prematurely,  sometimes  as  early 
as  June  or  July.  It  also  often  develops  x[\yo\\  the  young  i)ears, 
causing  a  spotting  and  cracking  of  the  fruit.  The  mycelium  of 
this  fungus  grows  between  and  through  the  cells  of  the  pear  leaf, 
causing  circular  brown  spots  to  appear  upon  the  surface;  these 
spots  gradually  enlarge  as  the  mycelium  spreads  through  the 
tissues,  and,  finally,  the  whole  surface  being  affected,  the  leaf 
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[■withers  and  falls  off.     By  means  of  fungicides  and  the  spraying 
f  machine,  hortieulturisty  are  now  able  to  prevent  this  <iisease  com- 
Ipletely.    A  large  number  of  experiments  in  controUiug  it  have 
['been  remarkably  successful,  and  the  difference  between  sprayed 
and  unsprayed  trees  has  been  graphically  illustrated  by  Mr.  Gal- 
loway at  Fig.  7_,  tlio  engravings  being  faithful  reproductions  of 
photographs  from  Nature.    Recent  experiments  have  proved  that 
the  so-c-alled  apple  sc.oh — a  disease  which  ruins  a  large  percentage 
of  the  apple  crop  every  year — may  also  be  prevented  by  spraying 
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with  fungicides;  and  many  other  of  the  most  destructive  plant 
!  diseases  are  already  under  control,  while  experiments  and  investi- 
gations are  continually  progressing,  with  a  view  of  bringing  into 
subJE^ction  thosn  which  are  yet  out  of  nmch. 

It  was  naturally  to  bo  expected  that  the  fruit-consuming  public 
I  would  object  at  first  to  purchasing  fruit  which  they  knew  had 
[been  sprayed  with  poison.    This  is  shown  in  the  recent " grape 
\"  in  New  York  city,  and  the  present  attitude  of  certain 
Cnglish  journals  toward  the  importation  of  American  apples.   But 
when  the  spraying,  with  either  the  insecticides  or  fungicides  now 


commonly  in  use,  is  done  with  proper  rcferenoe  to  thf>  time, 
methofis,  Hn<l  contlitions  of  treatment,  tliere  is  no  danger  to  the 
consumer.  Botli  practical  experience  and  chemical  t^sts  have  re- 
petttedly  shown  that  apples  sprayed  early  in  the  season  with  Paris 
grt>en  or  London  ]}urplu  retain  none  of  the  puisoii  at  the  ttnic  of 
ripening.  The  most  recent  demonstration  of  this  appears  in  the 
last  report  of  the  experimental  farm^  of  Canada.  A  peck  of 
Rhode  Island  greening  apples  that  had  been  sprayed  twice  with 
Paris  green  (one  pound  to  two  hundred  gallons  of  water)  were 
carefully  gathered,  without  rubbing, and  tested  for  arsenic.  "The 
process  to  which  they  were  submitted  is  one  that  affurdii  extremely 
accurate  results,  and  is  considered  the  most  delicate  of  all  for  the 
detection  of  arsenic.  It  is  capable  of  revealing  the  presence  of 
one  fifty-thousandth  part  of  a  grain  of  arsenic.  If  twenty-three 
thousand  bushels  of  apples  contained  two  and  a  half  grains  of 
arsenic,  the  minimum  fatal  dose  for  an  aiiult,  the  poison  could 
have  been  detected  by  this  metho*!."  Notwithstanding  the  most 
careful  analysis  no  tra<!es  of  jwison  were  found  ;  and,  in  conclusion, 
the  chemist  states :  "  I  am  of  the  opinion  th.it  further  exiierimcnts 
of  this  nature  would  only  serve  to  corroborate  this  negative  result, 
and  to  prove  that  there  are  no  grounds  on  which  to  base  a  sub- 
picioo  that  o\ir  sprayed  ai>plos  are  ])oisonous.  The  insoluble 
chnract^^r  of  this  poison  precluding  its  assimilation  by  the  apple, 
if  such  were  possible,  the  iufiuitesinial  part  of  Paris  green  that 
Lean  remain  on  the  apple,  the  frequent  rains  subsequent  to  the 
H^raying,  ...  all  go  to  substantiate  the  argument  that  there  is 
"not  the  slightest  danger  of  poisoning  in  using  spraywl  apples.'* 

There  is  abundant  evidence  of  a  similar  nature  concerning  the 
use  of  copper  salts  on  grapes.  In  France,  where  a  large  proportion 
of  the  grape  crop  is  converted  into  vnua,  elaborate  investigations 
have  shown  that  practically  none  of  the  copper  salts  are  present 
in  wine  from  sprayed  vineyards.  Prof.  B.  Fallot,  of  the  School 
of  Agriculture  at  Montpellier,  in  recording  the  results  of  one  of 

h these  investigations,  says:  "The  figures  obtained  have  proved 
once  more  that  wines,  after  the  grapes  have  received  numerous 
treatments  with  large  quantities  of  salts  of  copper,  contain  scarcely 
a  tnwe  of  this  substance,  and  are  entirely  harmless." 

Such  is  a  meager  and  imj^rfect  outline  of  this  most  recent 
improvement  in  the  art  of  agriculture,  which  I  have  ventured  to 
call  an  agricultural  revolution.  This  impi'ovement  has  been 
brought  about  by  the  combined  efforts  of  the  entomologist,  the 

I  botanist,  the  chemist,  the  mechanician,  and  the  agriculturist. 
Evory  step  forward  has  been  the  result  of  careful  study  and  ex- 
|)eriineiit,  and  the  whole  subject  is  a  striking  illiistnition  of  the 
practical  benetit  agriculture  may  derive  from  scieutiGc  investigi 
lion  and  systematic  experimentation. 


ri 


;ae 

■ 


6^9 


TffK  POPULAR  SClKIfQE  MONTOLY. 


I 


GHOST  WORSHIP  AND  TREE  WORSHIP. 

Bt  (JBANT  ALLEN. 
IL 

PROVIDED  with  this  tiniversal  master-key,  then,  wo  n4o  do*^ 
proceed  to  unlock  many  intricate  pozsles  of  tree  and  pU^ 
worship  which  liave  hitherto  baflle*!  us.     How  full  of  nieanic 
from  our  (irosent  staiidpuini,  for  example,  is  Mr.  Turner's  stat 
iiieut  that  at  a  certaiu  spot  in  the  t&land  of  Savaii  there  was ' 
old  tree  inland  of  the  village,  which  was  a  place  of  rrf  :_ 
murdorors  and  other  cafiital  offenders!     If  tliat  tree  wa>- 
by  the  criminal  he  was  safe,  and  the  avenger  of  blood  conid  pn 
sue  no  farther,  but  wait  investigation  and  trial.    It  is  said  ll 
the  king  of  a  division  of  Upohi,  called  Atim,  once  Iiv*>d  at  ll 
spot.     After  he  died,  the  house  fell  into  det^ay  ;  but  the  treo  wa 
fixed  on  as  representing  the  departed  king,  and  out  of  respect  f^ 
his  memory  it  was  made  the  substitute  of  a  living  and  royal 
lector/'*    Not  less  striking  is  the  case  of  the  large  tre*,  . 
dia  peltaia,  in  which  "a  family  god  of  the  same  nam^  '    ..„ 
native  one  of  the  tree)  "was  supposed  to  live;  and  henco  do  oi 
dar«l  to  pluck  a  leaf  or  break  u  branch."    In  all  these  r-  1i 

primitive  cases  it  is  noticeable  that  it  is  a  family  goa 
believed  to  inhabit  the  tree.    We  stand  as  yet  quite  close  to 
original  form  of  worship  which  is  almost  •      "     ■   •  ly  domti 
and  directed  straight  at  the  lieads  of  the  funm,  .-a.    Aft«r  j 

this,  it  is  interesting  \o  read  that  on  the  closely  relatod  Sava|:v 
Island  the  kings — who  wonid  of  cotirs*?be  th^  ^  liuite  of  roch 

divine  ancestors,  ami  therefore  themselves  b4ti  md  prioste — 

**  were  supposed  Ui  cause  the  food  to  grow  " ;  and  tliat  •*  the ' 
got  angry  with  them  in  times  of  scarcity,  and  killerf  *^ 
as  one  after  another  was  killeil,  the  end  of  it  was 
wished  to  bo  king."  f     Readers  of  The  Golden  Bongh,  bowuTt^ 
will  be  more  likely  to  suspect  that  the  kings  were  sacr-''" 

same  principle  as  the  Rex  Nemorensis,  and  that  at  1  

stock  got  exhausted  by  too  rapid  nwing  up  of  the  whole  availaMr 
supply  of  ilivinity.     Indeed,  the  proper  keeping  up  of  t^-    ^^ 
god's  family,  in  cases  where  godship  has  Ui  \ifiy  (or  its  di 
the  unpleasant  incident  of   final  sarritice,  ^^ 

must  be  an  endless  source  of  anxiety  and  ii    

politimans.    Where  the  safety  of  the  crops  and  of  t  i 


feel  tlie  atrain  imposed  npon  their  consciencos  harder  than  thoy 
can  bear. 

One  of  the  most  striking  pieces  of  evidence  I  have  been  able  to 

» obtain,  liowever,  is  that  of  the  Taneso  in  the  New  Hebrides,  who, 
»ays  Mr.  Turner,  in  a  passage  I  have  already  partly  quoted, "  have 
no  idols.  The  banyan  tree  forms  their  sacred  grove  or  temple  for 
religious  worship.  .  .  .  The  spirits  of  their  departed  ancestors 
were  among  their  gods.  Chiefs  who  reached  an  advanced  age 
■were  after  death  deifiwl,  addressed  by  name,  and  prayeil  to  on  vari- 
ous occasions.  They  were  supposed  especially  to  preside  over  the 
growth  of  the  yams  and  the  different  fruit  trees.  The  first  fruita 
were  presented  to  them,  and  in  doing  this  they  laid  a  little  of  the 
fruit  on  some  stono  '*  (query,  a  gravestone  ?)  "  or  shelving  branch 
of  the  tree,  or  some  more  temporary  altar  of  a  few  rough  sticks 
from  the  bush,  lashed  together  with  strips  of  bark,  in  the  form  of 

table  with  its  four  feet  stuck  in  the  ground.  All  being  tjuiet,  the 
chief  acted  as  high  priest  and  prayed  aloud  thus :  '  Compassionate 
father,  here  is  some  food  for  you ;  eat  it ;  bo  kind  to  us  on  account 
of  it,'    And  instead  of  an  amen,  all  united  in  a  loud  shout.^'* 

In  Fiji,  once  more,  the  first  fruits  of  the  yam  harvest  are  pre- 
sented to  the  ancestors  in  the  Nanga  or  sacred  stone  inclosure ; 
and  no  man  may  tasto  of  the  new  crop  till  the  presentation  has 
been  made,  a  trait  found  also  among  other  savages.  The  yams 
thus  offered  are  piled  up  in  the  inclosure,  and  no  one  is  allowed  to 

kuch  them  under  pain  of  severe  ghostly  punishment.    A  mission 

,er  told  Mr.  Fison  that  when  he  visited  the  spot  he  saw  among 

the  weeds  that  grow  there  numerous  yam  vines  which  hml  sprung 

from  the  piles  of  decayed  offerings — a  most  suggestive  fact  in  the 

light  of  the  origin  I  conjecturally  assign  to  cultivation.! 

In  all  these  cases,  and  many  others  that  might  be  quoted,  it  is 
to  ancestral  spirit-s  as  such  that  the  offering  is  uiatle.  But  often 
our  authorities  mention  gods  rather  than  ghosts,  though  the  dis- 
tinction between  the  two  is  probably  but  a  small  one.  Among  the 
Basntos,  for  instance,  when  the  corn  has  been  thrashed,  it  is  left 
in  a  heap  on  the  thrashing-floor,  and  can  not  be  touched  till  a 
religions  ceremony  has  been  performed  to  sain  it.  The  owners 
bring  a  new  vessel,  never  used,  to  tlie  spot,  in  which  they  boil  a 
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uniiK  a  iiuw   vusat^i,  iivvn     uncii,  vu    vjir   »[n»\i,  iii  wiiiuu    iiuuj'   wu   u    ■ 

H  little  of  the  com  as  a  sacrificial  duty.    Then  they  throw  a  few  ^B 
"  handfuls  on  the  heap,  saying :  "  Thank  you,  gods ;  give  us  bread  ^^ 


■ 


1o>morrow  also.'*  When  this  has  been  done,  the  rest  may  safely 
bo  caton.J  Many  other  cases  are  recorded  by  Mr.  Frazer  in  the 
Appendix  to  The  Golden  Bough. 


•  Op.  fit.,  p.  Hit). 
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But  if  any  doubt  exists  that  these  gifts  are  in  every  case  thank- 
offerings  to  the  ghosts  or  ancestors  who  caused  thetrops  to  grow, 
it  will  be  removed  by  the  consideration  that  often  the  first  fruitB 
are  offered  not  to  spirits  or  gotls  at  all,  but  to  the  divine  king  him- 
self, who  is  the  living  representative  and  earthly  counterpart 
his  deified  ancestors. 

In  Ashanteo  a  harvest  festival  is  held  in  September,  when  th« 
yams  are  ripe.  During  the  festival  the  king  eats  the  new  yams, 
but  none  of  the  people  may  eat  them  till  the  close  of  the  festival, 
which  lasts  a  fortnight.  During  its  continuance  the  groeaest 
liberty  prevails;  theft,  intrigue,  and  assault  go  unpunished,  and 
each  sex  abandons  itself  to  its  passions.  The  Hovas  of  Madagas- 
car present  the  first  sheaves  of  the  new  grain  to  the  sovereign. 
The  sheaves  are  carried  in  procession  to  the  palace  from  time  to 
time  as  the  grain  ripens.  So  in  Burma,  when  the  pangcdi  fruits 
ripen,  some  of  them  used  to  be  taken  to  the  king's  palace  that  he 
might  cat  of  them:  no  one  might  partake  of  them  before  the 
king.* 

Those  cases,  with  many  others  of  like  sort  which  I  forbear  to 
quote,  strikingly  display  the  exact  equivalence  of  the  king,  the 
ghost,  and  the  god  in  the  savage  mind ;  for  we  find  what  is  offered 
here  to  the  living  chief  is  offered  there  to  his  dead  predecessor, 
and  yonder,  again,  to  the  great  deity  who  has  grown  slowly  oat 
of  him.  The  god  is  the  dead  king ;  the  king  is  the  living  god,  and 
the  descendant  of  gods,  his  dolficd  ancestors. 

Almost  equally  to  the  point  is  a  statement  of  Mr.  MacdonaM's 
about  the  Blantyre  negroes.  "  When  there  is  no  rain  at  the  projwr 
season,"  he  says,  **  there  ensues  much  distress.  Famine  is  dreaded 
above  all  other  evils.  After  private  offerings  have  all  failed,  tl 
chief  of  the  country  calls  a  national  meeting  for  supplicatioi 
Much  beer  is  brewed  and  offered  to  the  spirit.  Tlie  chief  addressei 
his  own  god ;  he  calls  on  him.  to  look  at  the  sad  state  of  matters 
for  himself,  and  think  on  the  evils  that  are  impending.  He  re- 
quests him  to  hold  a  meeting  with  all  the  other  gods  that  have  an 
interest  or  influence  in  the  matter.  .  .  .  After  the  supplication 
there  is  a  great  dance  in  honor  of  the  god.  The  people  throw  op 
water  toward  the  heavens  as  a  sign  that  it  is  water  that  is  prayed 
for."  [Say  rather,  as  a  sympathetic  charm  to  make  the  rain  fol- 
low.] "They  also  smear  their  bodies  with  mud  or  charcoal  to 
show  that  they  want  washing.  If  rain  do  not  como,  thoy  must 
wash  themselves  in  the  rivers  or  streams.  If  rain  fall,  they  ar* 
soon  washed  in  answer  to  their  prayers.  "When  the  good  crops 
follow,  they  present  as  a  thanksgiving  some  the  first  heads  of 
maize  and  some  pumpkins.^'  f 
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This  etriking  passage,  remarkable  enough  in  itself,  hecomea  all 

ihe  more  important  when  we  remember  who  are  the  gods  to  whom 

puch  prayers  are  offered  and  snch  thanksgivings  duo.    They  are, 

1  Mr.  Macdonald  himself  informs  us,  the  deified  relatives  of  the 

chief.    "  The  chief  of  a  village/'  says  this  acute  observer, "  hos 

lother  title  to  the  priesthood.    It  is  his  relatives  that  are  the 

rillage  gods.    Every  one  that  lives  in  the  village  recognizes  theso 

loda ;  btit  if  any  one  remove  to  a  new  village,  he  changes  his  gods. 

le  rtK'ogiiizes  now  the  gods  of  his  new  chief.    One  wishing  to 

ray  to  the  god  (or  goils)  of  any  village,  naturally  desires  to  have 

lis  prayers  presented  through  the  village  chief,  because  the  latter 

|b  nearly  related  to  the  village  god,  and  may  be  expected  to  be 

ptter  listened  to  than  a  stranger."  • 

Almost  equally  explicit  as  to  the  true  nature  of   primitive 

jhosts  and  primitive  tree  worship  is  Sir  William  Hunter.    "A 

pngiil  village,"  he  says,  "  has  usually  itfl  local  god,  which  it 

lores  either  in  the  form  of  a  rude  unhewn  stone  or  a  stump,  or 

tree  marked  with  red  lead."     [Probably  a  substitute  for  the 

t)lood  of  human  victims  with  which  it  was  once  watered.]    "  Some- 

imes  a  lump  of  clay  placed  under  a  tree  does  duty  for  a  deity ; 

fcnd  the  attendant  priest,  when  there  is  one,  generaJly  belongs  to 

3no  of  the  half-Hinduized  low  castes.    The  rude  stone  represents 

fcho  nnn-Aryan  fetich ;  and  the  tree  seems  to  owe  its  sanctity  to 

fche  non-Aryan  belief  that  it  forms  the  abode  of  the  ghosts  or  gcxls 

3f  the  village."  f 

Omitting  the  mere  guess-work  about  the  fetich  (whatever  that 
aay  mean),  and  the  gratuitous  supposition,  hazarded  out  of  defer- 
I  to  the  djnng  or  dpfunet  creed  of  Max-Mullerism,  that  ances- 
>r  worship  must  necessarily  be  a  "non-Aryan  "  feature, this  lucid 
count  shows  us  the  cuU  of  the  sacred  tree  in  a  very  simple  and 
%t\y  fonn  as  mere  ordinary  worship  of  the  ancestral  ghosts  in  the 
'  where  they  are  believed  to  make  their  home,  without  com- 
plications of  any  sort. 

From  these  na^ve  and  primitive  types  of  sacred  tree  to  the 

iark  groves  of  cedar  or  cypress  that  surrounded  the  fetich-stone 

shrines  of  civilized  Hollas  is  not  surely  a  very  far  cry.    We  are 

eady  well  on  the  track  of  the  groves  of  Artemis,  well  within 

aght  of  the  "opaca  silvis  redimita  loca  dese,"  where  Phrygian 

notaries  worshiped  with  awful  rites  the  mysterious  goddess  who 

ulei*  over  Dindima's  height.    Existing  savages  or  low-caste  On- 

staU  thus  give  us  the  keynote  that  enables  as  to  understand  these 

usage  and  antique  superstition. 

f  our  own  stniggling  civilization  wo  shall 

1  YAtu  for  obvious  braces  of  this  earliest  and  crudest 
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form  of  tree  worship,  where  the  ghost  itself  is  actually  ffopl 
to  inhahit  tlie  branches  of  the  sacred  pine  or  the  ancestral  popUr. 
"The  peasant  folklore  of  Earopo,"  says  Mr.  Tylor,  "still  knowt,^ 
of  willows  that  bleed  and  weep  and  speak  when  hewn;  of 
fairy  maiden  that  sits  within  the  fir  tree ;  of  that  old  tree  in 
guard  forest  that  must  not  be  felled,  for  an  elf  dwells  within; 
that  old  tree  ou  the  Heiuzeuberg  near  Zell,  which  uttered  iu  co^ 
plaint  when  the  woodman  ent  it  down,  for  iu  it  was  Oar 
whoso  chatiel  now  stands  upon  the  spot.    One  may  still  look  oo 
whore  Francouian  damsels  go  to  a  tree  on  St*  Thoma-  -mock 

thrice  solemnly,  and  listen  for  the  indwelling  spirit  tt  ^-    _  -^-uv 
by  raps  from  within  what  manner  of  husbands  they  are  to  have.^ 
Those  cases  fall  at  once  into  place  if  we  recollect  that  elree 
fairies  are  mere  minor  varieties  of  ancestral  spirits,  and  that  < 
Lady  often  replaces  for  modem  votaries  the  older  and  pF0-ChrJ«tt8ui 
divinities  of  very  ancient  origin. 

Other  inataucea  collected  by  Mr,  Tylor  are  hardly  less  ohTioudy 
explicable  on  similar  principles.  Here  are  a  few  select  cases  from 
savage  peoples.  The  North  American  Indians  of  the  far  West  irill 
often  hang  offerings  on  trees, "  to  propitiate  the  spirits."  Darwja, 
in  the  Voyage  of  the  Beagle,  describes  the  loud  shouts  with  whi 
the  Indians  of  South  America  will  often  greet  some  sacred  Ir 
standing  solitary  on  sumo  high  part  of  the  Pampas,  a  laudmoilL^ 
visible  from  afar,  and  therefore,  one  might  almost  be  inulii 
guesa  from  analogy,  occupying  the  summit  of  some  antique 
row.f  Libations  of  spirits  and  mat^  wore  poured  into  a  hole 
its  foot  to  gratify  the  soul  of  the  indwelling  deity.  So,  i 
New-Zealanders  hang  an  offering  of  food  on  a  branch  at  a  ! 
place,  or  throw  a  bunch  of  rushes  to  some  romarkaUle  treo  m 
offering  to  the  spirit  that  dwells  within  it.     And  in  \C'  .-».■««" 

we  must  remember  that  to  the  sas'age  mind  the  wui       ^         sti 
meaus  what  it  has  half  ceased  to  mean  with  us  through  long : 
use— the  actual  ghost  or  surviving  double  of  a  dci 
man.    Worship,  it  seems  to  me,  lies  at  the  very  roL< 
as  distinguished  from  mere  mythology ;  and  the  basis  or  core 
worship  is  surely  offering — that  is  to  say,  the  pr  -   •     *;   -     f 
gho.st  by  just  such  gifts  of  fuud,  drink,  slaves,  i  .«  ihc 

savage  would  naturally  make  to  a  living  chief  with  whom  bo 
desired  to  curry  favor. 

I  do  not  wish  to  deny,  however,  that  in  InUtr  ncta^ns  of  eve 
tion  the  worship  or  reverence  oii 
come  to  be  envisaged  in  the  min'i.  .;  .......   ...  .. 

eronce  paid  to  the  actual  trunk  or  to  some  vajrua  »: 
surrounding  forest.    Thus  the  Y- 
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and  shmy  trinkeba  on  any  very  large  and  conspicnous  tree ;  they 
sacrifice  horses  and  oxen  under  its  spreading  brancheni,  Bxing  the 
beads  on  the  boughs;  and  they  chant  extetnporiacd  son^^  to  the 
Spirit  of  the  Wood,  to  whom  they  dedicate  offerings  of  horsehair, 
an  emblematic  devotion  of  their  most  valued  possession.*  Yet 
even  here  wo  see  from  the  essentially  religious  act  of  sacrifice 

Jiat  a  gliost  is  supposed  to  reside  iu  the  tree;  and  it  would  take  a 

irery  delicate  investigation  indeed  to  show  that  in  any  particular 

under  examination  no  interment  ever  took  place  under  the 

acred  tree.    Whenever  we  see  a  shajjod  stone  standing  at  the  head 

Pof  a  little  mound  or  diminutive  barrow,  we  naturally  infer  that  a 

burial  has  taken  place  there ;  whenever  we  see  a  sacred  tree,  unless 

grave  reason  exist  to  the  contrary,  we  naturally  infer  a  ghost  and 

interment.    For  the  case  stands  thus :   We  know  that  in  many 

istances  savages  inter  their  dead  under  the  shade  of  great  treea 

^e  know  that  swell  trees  are  thereafter  oftnn  accounted  sacred. 
We  know  that  young  shrubs  or  bushes  are  frequently  planted  on 
graves  in  all  countries.  We  know  that  whatever  comes  up  on  or 
out  of  the  grave  of  a  relative  is  counted  as  an  embodiment  or 
representative  of  the  ghost  within  it.    The  presumption  is  there- 

tore  in  favor  of  any  particular  sacred  tree  being  of  funereal  origin 
.nd  significance;  and  the  on««  of  proving  the  opposite  lies  with 
he  person  who  asserts  some  more  occult  and  less  obvious  explana- 
non. 

Even  where  newly  grown  trees  acquire  a  factitious  or  artificial 

sanctity,  one  can  still  see  through  the  account  some  abiding  rolio 

of  the  same  antique  funereal  origin.    Fot  instance,  we  learn  that 

when  our  old  friends  the  Kaudhs  settle  a  new  village,  a  sacred 

cotton  tree  must  be  planted  with  solemn  rites,  and  beneath  it  is 

placed  the  stone  which  enshrines  and  enibixiies  the  village  deity.f 

Now,  what  is  this  stone  ?    Possibly,  to  be  sure,  a  mere  casual 

bowlder,  picked  out  at  haphazard ;  but  far  more  probably,  as  all 

anaV'gy  would  show,  the  holy  monolith  or  headstone  of  some 

ancient  chief  of  the  parent  village.     Nothing  is  more  common 

than  for  migrating  people  to  carry  with  them  their  sacred  stones, 

b^heir  country's  gods,  their  lares  and  ponates,  their  ark,  their  tera- 

^Lhim;  nothing  more  common  than  to  take  up  the  bones  of  their 

^BoM'phs  out  of  Kg>'pt  for  interment  in  the  new  laud  which  their 

^Bords  and  gods  give  them.    In  any  case,  however,  be  this  as  it  may, 

^Biho  performance  under  the  cotton  troo  is  clearly  on  the  very  face 

of  it  a  mimic  interment.    Considering  what  we  know  in  other 

tv^^"  "f  the  Kandhs,  it  would  not  surprise  one  to  learn  that  a 
^:  .11  deity  used  once  to  bo  provided  for  the  new  village  by 

*  T>tof,  PHtnltlv*  OoUtire,  toL  I.  p.  HU,  quotbg  Cwtrin. 
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the  simple  prooeeB  of  rianghlaritiy  *  lapeHluouB  moriah  at 
ston^p  exacUj  aa  in  meduBTal  Earope*,  and  long  before  a  guardian 
spirit  wa«  prorided  for  a  brid^ci.a  town  vaU.or  anjr  othor  un- 
pcrtant  building,  by  immoring  a  human  Ticiini  alive  into  the 
solid  maeonry — a  cnrions  and  horrible  aapentiiion  to  whidi  I 
shall  have  occasion  to  recur  more  folly  farther  on  in  my  aryo- 
ment. 

Bome  heradf  bad  soch  a  sacred  foundation  tree— tbo  holy  i 
of  Romnlos — whose  v^ry  name  ooaneeted  it  at  once  wich  the  ori| 
of  the  city  :  and  so  cIiA^ely  was  it  bound  np  in  the  popular  mi 
with  the  fortunes  of  the  state,  that  the  withering  of  its  tmnk 
r^^arded  in  the  light  of  a  public  calamity.    80,  too,  to  this  day, 
London  has  still  her  London  Stone,  which  probably  dates  l>ack  1 
the  earliest  ages  of  the  Roman  town,  or  of  tho  little  Oltic 
that  once  preceded  it.    TIub  Lomlon  Stone  was  for  ages  1 
as  the  representative  and  embodiment  of  the  entire  comi 
Proclamations  and  other  important  businesses  of  state  were  I 
acted  from  its  tup;  thu  defendant  in  triids  at  tl 

court  was  sommoued  to  attend  from  London  ::! os^ 

the  stone  itself  spoke  with  the  united  voice  of  the  assembli 
citizens.    Of  the  similar  sacred  stone  at  Bovey  Traoey  in  Devoe*' 
shire>  Ormerod  tells  us  that  the  mayor,  on  the  first  day  of  his  ' 
nre  of  office,  used  to  ride  round  it  and  strike  it  with  a  stick, 
cording  to  the  Totnes  Timee  of  May  13, 1SS{,  tho  young  men ' 
Uie  town  were  compelled  on  the  same  day  to  kiss  the  magic  1 
and  to  pledge  allegiance  in  upholding  the  ancient  rights  and  pnJ 
lieges  of  Bovey.*    In  tbeso  two  cases  we  can  clearly  ob;^' 
one  and  tree  alike  are  regarded  aa  the  embodiment  of 
town,  or  village;  and,  iis  I  bcUovo,  they  derive  their  r 
the  foundation  god  or  spirit,  who,  as  I  shall  have  occu'-i' n 
hereafter,  was  profaably  killed  on  tho  sput,  to  provtdu  a  specific  < 
artificial  deity  for  the  new  creation. 

Elsewhere  we  get  still  clearer  evidence  that  Jt  is  the  Khosl,  no 
the  mere  tree,  to  whom  tho  adoration  of  the  worshipers  is  pC 
manly  offered.    "A  clump  of  larches  on  a  Siberian 
Mr.  Tylor,  **  is  the  chosen  sanctuary  of  a  Turaniai. 
beneath  it  stand  gayly  decked  little  idols  in  wunu  fur  coats,  vach 
set  up  under  a  great  tree,  on  whose  br"      ' 
reindeer  hides  and  household  goods.'*  f    < 
sent  the  ancestral  spirits  protected  from  the  . 
as  in  life,  by  their  thtck  fur  coTorings,  ai 
relations  with  all  that  is  necewary  to  mal:- 
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Me  for  them  in  the  now  world  they  are  supposed  after  death  to 

(inhabit. 
Even  more  striking  and  conclusive,  from  our  present  point  of 
view,  is  another  of  Mr.  Tylor'a  woU-selected  cases.  "  In  Esthonian 
districte,"  he  says, "  within  the  present  century,  the  traveler  might 
often  see  the  sacred  tree,  generally  an  ancient  lime,  oak,  or  ash, 
standing  inviolate  in  a  sheltered  spot  near  the  dwelling-house; 
and  old  memories  are  handed  down  of  the  time  when  the  first 
blood  of  a  slaughtered  beast  was  sprinkleil  on  its  roots  that  the 
cattle  might  prosper,  or  when  an  offering  was  laid  beneath  the 
holy  linden,  on  the  stone  where  the  worshiper  knelt  on  his  bare 
knees,  moving  from  east  to  west  and  back,  which  stone  ho  kissed 
thrice  when  ho  hjid  said, '  Receive  the  food  as  an  offering !  * "  *  To 
this  case  I  say  confidently,  "Either  ancestral  spirits  or  the  devil." 
Within  the  last  two  huodred  years,  indeed,  there  were  old  men  in 
Gothland  who  would  still  go  to  pray  under  a  great  tree,  as  their 
forefathers  had  done  in  their  time  before  thenu 

That  single  sentence  of  Mr.  Duff  Macdonald's  already  quoted, 
tells  us  more  about  the  meaning  of  all  these  rites  than  pages  of 
conjectural  talk  as  to  indwelling  divinities.  "It  is  the  gi-eat  tree 
at  the  veranda  of  the  dead  man's  house,"  says  this  acute  and 
original  observer,  "  that  is  their  temple ;  and  if  no  ti-eo  grow  there, 
they  erect  a  little  shade,  and  thoiti  perform  their  simple  rit«s."  f 
Mr.  Macdonald  has  lived  long  among  the  people  whose  faith  and 

kpnfcctice  he  so  clearly  describes.  He  thoroughly  understands  their 
ideoB  and  point  of  view ;  and  I  confess  I  attach  a  great  deal  more 
importance  to  his  trained  evidence*  in  such  a  delicate  matter  than 
to  a  vast  amount  of  uncertain  classical  argument.  Moreover,  the 
Blantyre  negroes  are  still  in  the  most  primitive  stage  of  religion  ; 
the  process  of  god-making  goes  on  among  thom  to  this  hour  as  an 
every-day  occurrence.  We  catch  tho  pb«numeuon  of  the  manu- 
facture of  deity  in  the  earliest  stages  of  its  evolution. 

On  the  whole,  then,  I  think  all  the  evidence  is  congruous  with 
the  theory  that  tree  worship  originated  in  ancestor  worsliip  or 
ghost  worship,  and  with  no  alternative  theory  whatsoever.  This 
l^is  the  hypothesis  that  fits  all  the  facts,  harmonizes  all  the  dis- 
^Pcre])ancies,aiid  reduces  to  a  plain  meaning  all  the  seeming  absurd- 
ities of  strange  savage  creeds  and  still  stranger  ceremonies.  And 
lo  say  the  truth,  no  other  hypothesis  as  to  the  origin  of  worship 
has  e%'er  been  offerc<l.  Mr.  Spencer's  ghost  theory,  independently 
rrived  at  almost  siraultuuoously  by  Mr.  William  Simpson,  alone 
ivcs  UB  a  real  explanation  of  the  facts  under  notice.  We  find 
urselvBs  face  to  face  at  the  outset  with  the  very  curious  phe- 
early  races  who  people  the  whole  world  with  imagi> 
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nary  or  nonexistent  beings  of  a  most  sbadowy  <■ 
who  treat  these  queer  creatares  of  their  own  fa..,.  ...^u  a^-..'d 
respect  and  tenderness  that  they  Bctnally  offer  to  them  food  and 
drink,  and  all  the  other  Ihinsa  the  sax'ago  holJs  most  dear,  out  of 
pure  apparent  superabundance  of  philanthropy.  Why  oa  earth 
should  they  take  the  trouble  to  begin  making  presents  of  food  and 
drink  to  mere  wood-spirits  or  oreads  with  whom  they 
earthly  oonnoction  or  interest  of  any  sort  ?  Here,  as  elsew 
c*€^t  lejyremier  pas  qui  coUte,  The  offerings  mode  to  tree-spiri' 
are  precisely  the  same  in  kind  as  the  ofTirings  nia<]e  to  dead 
tions.  Dead  relations  are  buried  under  trees ;  the  nearer  wo 
to  primitive  customs,  the  more  do  we  see  that  the  tree-spint  is  t 
ghost,  and  the  more  does  ererybody  who  has  anything  to  do  wi 
him  recognize  and  admit  the  patent  fact.  It  is  only  when  we  havi 
moved  very  far  away  from  primitive  usage  and  primitive  modes 
of  thought,  that  we  begin  to  find  tree-gods  whose  gh  *'■  ■> 
uncertain,  and  tales  about  their  origin  in  which  their 
manity  is  ignored  or  forgotten.  The  lowest  savages  never  sevm 
harbor  the  faintest  doubt  that  the  gods  whom  they  worship  in  tre^ 
or  stone  or  temple  are  nothing  more  or  less  than  their  own  ghostly 
ancestora 

Again,  all  the  prerogatives  which  Mr.  Frozor  assigns  to  aocred 
trees*  are  also  prerogatives  of  the  deified  ancestor,  Tlius,  tnwft 
or  tree-spirits  are  bolievod  to  give  rain  and  sunshine.  Bat  we  saw 
this  was  precisely  tlie  function  of  the  ancestral  ghosts  among  Mr. 
Duff  Macdonald's  Blantyre  negroes,  as  indeed  it  is  in  endless  nth 
cases  which  1  nee<l  hardly  recall  to  the  anthropological 
Once  more,  tree-spirits  make  the  crops  grow.  Of  this  boUel 
Frazer  gives  many  interesting  examples.  Among  the  Mundorii 
"the  grove  deities  are  held  responsible  for  *'  ps.  *nd  or* 

especially  honored  at  all  the  great  agricultural  t  <"   Swedi»b 

peasants  stick  a  leafy  branch  in  each  furrow  of  their  oomfiel 
believing  that  this  will  insure  an  abundant  crop.     ^~ 
tribes  of  Qilgit  in  India,  the  sacred  tree  is'a  spocies 
usual  an  evergreen — and  at  the  beginning  of  sowing,  the 
mix  their  seed-corn  with  sprigs  of  this  holy  eonif*  *"    "• 
all  above  a  bonfire  of  the  sacred  cedar  wood.    Bui 
all  fours  with  the  common  belief,  on  which  I  i 
enlarge,  that  it  is  the  deified  ancestors  who  make 
forth  her  increase, and  that  all  crops  are  the  imn:' 
"  compassionate  father,"  to  whom  the  savage  : 

boons  which  make  up  oil  his  happiness.     Fu .- 

spirit  causes  the  herds  to  multiply,  and  blesses  wamo&  with 
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childroii.  But  thiH  is  a  uutural  function  of  the  ancestral  ghosts, 
who,  R3  the  fathers  of  the  tribe,  are  often — nay,  one  may  even  say 
habitually — envisaged  undor  phallic  gniaes.  It  is  also  a  well- 
-known function  of  tbp  sacred  stones,  which  originate  m  standing 
"  stones  or  grave  slabs  (as  I  have  endeavored  to  show  elsewhere), 
and  which  arc  nniversally  regarded  as  of  phallic  potency.  Indeed, 
to  this  day  barren  women  in  Brittany  go  to  pray  at  ancient  mono- 
liths (thinly  Christianized  by  having  a  small  cross  stuck  on  top) 
for  the  birth  of  children,  which,  says  tho  Hebrew  poet  appositely, 
"are  tho  gift  of  Jahveh"*    Thus  every  one  of   the  attrihutej 

•  claimed  for  the  tree-spirits  turns  out  on  examination  to  be  also  an 
attribnte  of  tho  ancestral  ghost. 

There  are,  I  think,  three  main  objects  of  human  worship  all 
the  world  over.    Tiio  first  is  the  ghost,  or  actual  soul  of  the  dead 

tman,  which  gets  sublimated  or  magnified  in  course  of  time  into 
tho  spirit  or  shade,  and  then  into  the  god.  The  second  is  tho 
sacred  stone.  The  third  is  tho  sacred  tree.  And  these  three  are 
one.  The  ghost  is  tho  core  and  central  reality  of  the  whole  vast 
snperstmctnre  of  faith  and  practice.  Tho  sacred  stone  derives  its 
sanctity  from  standing  at  tho  head  of  tho  dead  mail's  gnive.  The 
sacred  tree  owes  its  position  equally  to  its  identification  with  the 

r  spirit  of  the  chief  or  father  who  lies  buried  beneath  it.    In  the 
striking  and  almost  prophetic  words  of  a  great  poet,  Qod  is  in- 
deeil  **  the  shade  cast  by  the  soul  of  man."  t 
How  easily  these  throe  forms  of  primitive  godhea<l  run  into 
one  another  has  already  been  abundantly  pointed  out  in  many 

I  departments.  The  whole  of  The  Golden  Bough  is  from  one  point 
of  view  one  long  exposition  of  tho  intorchangeability  of  the  mau- 
goii  and  the  tree-spirit  or  corn-spirit — an  interchangoability  which 
may  surprise  us  the  less  when  we  remember  that  to  this  day  one 
half  of  Chrifitondom  confi<iently  identifies  its  own  man-god  with 
a  piece  of  consecrated  wheaten  wafer.  Mr.  Frazer  shows  us  how 
the  slain  god  and  the  corn  or  the  tree  absolutely  merge  in  tho 
minds  of  their  worshipers,  so  that  at  last  it  becomes  almost  im- 
possible to  separate  Ihem  in  thought  one  from  the  other.  I  believe 
I  the  same  thing  to  be  true  of  sacred  stones.  Men  worshiped  stones, 
identified  stones  with  their  fathers,  talked  of  themselves  as  de- 
scended from  atones,  looked  upon  the  stones  with  affection  and 
rereronco,  prayed  to  them,  made  gifts  to  them  of  wine  and  ghee,  of 
milk  and  honey,  till  they  almost  forgot  there  was  ever  any  differ- 
H  enca  at  all  to  speak  of  between  stones  and  humanity.    The  Laches, 

^B  *  Frkpw,  Um  frardro  god,  In  a  pfaalllc  ddVf :  lb«  arii  ct  Kbem  repreeeolfl  ■  gBrdea,  nd 
^■Kb«tD  UlmMlf  u  tlnjs  phallic.  Fartillt;,  I  take  It,  li  the  ooauofm  not«  ol  all  Umbo  coo- 
^ecpUoua. 

f  Sidobvnie,  Scmgi  befon  Soarise. 
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SBj-s  Pif^'lrahiU,  "  worshiped  every  etone  as  a  gc^d,  jw  they  sail 
that  they  bod  all  been  men."    Armga  tellt  us  the  ancient  Pern- 
vians  paid  honor  to  "  very  large  stones,  saying  that  they  were  ooc« 
men."    In  the  American  Report  of  the  Bureau  of  Ethnolo] 
1S80,  several  stories  are  told  as  to  the  metamorphosis  of  men 
stones  from  the  Iroquois  legends.     According  to  Dorman, 
Oneidaa  and  Dokotae  claim  descent  fp'-m  Mone^,  to      *      '    ih 
ascribe  both  souse  and  animation.     What  is  all  tLi  .-arl 

men's  way  of  expressing  the  fact  that  these  stones  which  C 
worship  represent  the  ghosts  of  their  deceased  ancestors  ?  Sooii 
timc'ri,  indeed,  we  get  au  init-r^ting  connecting  link, as  in  Arriagm' 
prvgnunt  sUtttment  thiit  the  Man^tiiyoc  or  idol  worshiped  in  P( 
a»  the  i>atrt>n  of  the  village  *'  is  sometimes  a  stone  aii''  ~-  Hmi 
a  mummy";   in  other  words,  it  depended  upon  cil  j; 

whether  the  people  reverenced  the  body  itsolf  or  the  grarestone 
that  covered  it,**  • 

And  if  men  became  stones,  bo  too  do  stones  give  birth  to  mra. 
We  get  a  classical  instance  of  this  in  the  legend  of  DeucalioxL 
Beside  the  road,  near  the  city  of  the  Ponopa'ans,  lay  the  stcmes 
out  of  which  Prometheus  made  men.  Manke,  the  first  man  in  the 
Mitchell  Island. came  out  of  a  stone.    On  Francis  Isln  Mr. 

Tumer,"close  by  the  temple  there  waa  a  seven-feet  ^  l;* 
sandstone  slab  erected,  before  which  oflTerings  wore  laid  as 
peoplo  united  for  prayer";  and  the  natives  hero  iold  him  that 
of  their  gods  had  made  stones  become  men.  "  In  Melanesia,'*  sa; 
Mr.  Andrew  Lang, "  matters  are  so  mixed  that  it  is  not  easy  to 
decide  whether  a  worshipful  stone  is  the  dwulliug  of  n  ' 
soul,  or  is  of  spiritual  merit  in  itself,  or  whether  Iht 
spirifs  outward  part  or  organ."  And,  indeed,  a  sort  of  general 
confusion  between  the  stone,  the  tree,  the  ghost,  and  tha  auotscior 
at  la&t  seems  to  pervade  the  mind  of  the  saviige  evorjnfrberv; 
"  Tlie  curious  anthropomorphic  idea  of  stones  being  husbands  and 
wives,"  as  Mr,  Tylor  calls  it— an  idea  familiar  to  the  Pijiaus  as  to 
the  Peruvians  and  Lapps — is  surely  explicable  at  once  by  the 
existence  of  headstones  to  men  and  women,  and  the  ccmfuaioa 
between  the  mark  and  the  ghost  it  commcmorat<^. 

I  have  introdiit!od  this  question  of  the  sacre<i  atone  at  so  VV^ 

length,miiinly  because  of  the  close  analo^jy  which  

it  and  tho  similar  question  of  the  Hacred  tree.     :    . ,  ^  .  .  .„  li 

fashion,  Mr,  Oalton  t«Us  as  how  ou  one  of  his  South  Afrii 

wanderings  he  passed  "a  magnifi-  ' 

fill  the  Damaraa.  .  .  .  The  savagt-^ 

great  delight."  f    But  I  also  wish  to  point  oat  how  liut 


ft 
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interchangeability  of  all  tho  various  forms  of  the  ghost  extends 
even  to  what  might  Boem  the  impossible  cases  of  the  sacred  stone 
and  the  coru-spirit.  At  first  sight  it  would  almost  look  as  if  there 
could  be  no  conceivable  community  of  any  sort  between  these  two  i 
very  distinct  and  unlike  manifestations  of  the  ancestral  ghost  or 
the  slain  man-god.  Yet  in  Mr.  Gregor's  Folk  Lore  of  the  Northeast  ^ 
of  Scotland,  I  find  the  following  very  interesting  passage,  which 
clearly  shows  the  occasional  oijuivalencG  of  the  two  ideas:  "It^j 
WAS  be1iovo<l  by  some  that  a  very  mysterious  animal,  which  whenj^| 
met  witli  by  the  reapers  among  the  com  had  the  appearance  of  a  ^^ 
gray  stone,  but  which  could  change  its  shape,  lived  among  the  ^j 
com.  When  met  with,  a  small  quantify  of  the  crop  was  left^f 
standing  around  it,  and  the  ears  of  grain  only  were  cut  off.  This  ^\ 
animal  looks  like  the  hedgehog."  *  Readers  of  The  Golden  Bough  i 
will  be  very  familiar  with  this  "mysterious  animaV  which  ie  in  j 
point  of  fact  nothing  more  or  less  than  the  corn-spirit  itself,  hiding,  I 
as  it  were,  in  ita  own  vegetal  etu1x>diment.f  The  rye  wolf,  the 
harvest  goat,  the  cock,  pig.  and  horsey  are  all  various  avatars  of  | 
this  polymorphic  spirit;  and  now,  in  the  interesting  Scotch  case  ' 
above  quoted,  we  find  him  similarly  and  tmexpectedly  equated 
with  a  gray  stone. 

There  is  one  more  point  of  considerable  imjKirtance  to  which  I 
wish  to  call  attention  in  passing,  before  I  qiiit  this  part  of  my 
eubjeot,  and  that  is  the  question  of  the  immolation  of  the  man- 
god  as  a  deliberate  mode  of  producing  a  corn-spirit  or  guardian 
soul  of  vegetation  for  the  growing  crops.  Of  the  practice  itself  { 
there  can  not  now  remain  the  slightest  doubt  after  the  brilliant 
demonstration  given  by  Mr.  Frazor  in  his  epoch-making  work. 
But  it  may  have  seemed  a  hard  saying  to  some  when  I  attributed 
th*>se  immolations  to  the  definite  de.sii-V!  to  mannfaoiuro  artificially 
an  indwolUng  spirit  for  the  growing  corn.  Novortheloss,  such 
definite  manufacture  would  seem  much  less  curious  to  primitive 
man  than  to  his  modem  and  more  squeamish  or  humane  descend- 
ants. Wo  must  recollect  that  the  chiefs  or  kings  of  primitive 
peojdes,  being  the  offspring  of  the  deified  ghosts  who  form  the 
tribal  gods,  are  therefore  necessarily  divine.  That  kings  are  gods, 
Mr.  Fruzer  has  now  abundantly  shown  us;  and  we  luaruetl  from 
Mr.  Loftie  how  the  divinity  uf  the  Pharaoh  formed  a  prime  ele- 
ment in  the  faith  of  the  p>Tam id-builders  in  Egypt.  Now,  this 
boiiig  so,  nothing  is  more  natural,  when  you  want  a  deftartmental 
god  for  any  particular  purpose,  than  to  roloaso  before  its  time  one 
of  these  divine  souls  from  its  fleshly  tabernacle,  and  turn  it  loose 
upon  Bi^ice  to  perform  whatever  work  you  may  happen  to  require 


";—  "''!•—  f^—'z^,  ToXk  Lore  of  tho  .Korthoaet  of  Scotluid,  p.  181. 
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of  it.    Wo  must  romeml>eT  in  this  coaneotfon  - 

really  helieve  in  the  world  and  the  life  beyond  t:. .  p, . .. .  ^ 

it  is  all  very  ordinary  reality.    Thus,  slares  are  sacridced  on 

tombfl  of  their  masters  to  bear  them  company  in  their  ghosttl^rJ 

"The  practice  of  sending  messengers  to  the  world  beyond' 

graTe,"  says  Mr.  Macdonald,  *'  is  found  on  the  west  coast    A  cl 

summons  a  si  ^  "vers  tohim  a  mdse«ge,and  f' 

head.    If  the  'pgels  anything  that  ho  wn: 

sends  another  slave  as  a  postscript"     Kor  arc  all  the  victii 

unwilling  st^erers.    Wives  perform  suttee  of  their  own  acoa 

on  the  pyres  of  their  husbands ;  young  men  offered  themsalTc 

TolontarUy  for  the  fatherland  to  Baal ;  Marcus  Curtius  devoted 

himself  by  It^aping  into  the  gnlf  in  the  forum. 

A  curious  analogy  elsewhere  will  make  this  point,  I  hope,  both 
clearer  and  more  certain.  It  is  a  practice  with  early  or  uuderelopiMl 
races  to  supply  an  artificial  guardian  god  or  spirit  for  a  building 
in  precisely  the  same  way  as  I  suppose  the  guardian  god  or  spiz 
for  the  growing  crops  to  have  been  supplied  by  agricnltur 
namely,  by  killing  a  human  victim,  whose  blood  was  sor 
actually  used  as  cement  for  the  walls,  so  that  his  ghosFt  roigl 
itvere,  be  implicitly  bound  up  in  the  ■>  les  and 

building.  There  is  a  legend  current  i:.  -  ..  tad,  says  . , .  ,  _.1| 
that  the  Picts  bathed  their  foundation  stones  with  human  blood: 
and  St.  Columba,  not  much  more  advance*!  in  thought  than  hts 
heathen  coutemporaritfB,  "found  it  necessary  to  buri*  St  Or 
alive  beneath  the  foundation  of  his  monastery.''  As  tiie  cl 
icier  phrases  it,"Columbkillpaaid  to  his  !■  '  'V 
for  us  that  onr  roots  should  jibsk  into  t, 

d  to  them,  'It  is  permitted  to  you  that  some  one  of  you 
under  the  earth  to  consecrate  it'"    Oran  aor  ^  '   '  "     " 
Even  in  modem  Europe  such  usages  snrvi  v . 

H    broken  dam  of  the  Nogat  had  to  be  repaired  in  1403,  the  p 

"     being  advised  to  throw  in  a  living  man,  are  said  to  h—  ' 
beggar  drunk  and  utilized  him  for  the  purpose.    Thnri  i 
declares  that  to  make  the  castle  of  Liebenstein  ' 

_     nablo,  a  child  was  bought  for  hard  money  of  its  m  ... 

f     in.    Jfotice  hero  the  analogy  to  Kandh  custom  with  i 
The  child  was  eating  a  coke  while  the  ir 

^it  cried  out, "Mother,  I  see  thee  still";     ;....  

"  Mother,  I  se©  thee  a  little  still " ;  Anally,  as  they  put  in 
||one,  "Mother,  now  I  sep  tlieo  no  r 
mgen,  says  Mr.  Tylor,  to  whom  I  am 
cases,  sank  as  fast  as  it  was  built;  bo  they  took  a 
girl,  and  aat  her  at  a  table  with  toys  IP  '■    '   '' 
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played  and  ate,  twelve  master  masons  closed  a  vault  over  her ;  and 
witli  clauglng  music  the  wall  was  raise<l,  and  stood  firm  ever  after- 

tward.  In  Italy,  again,  the  bridge  of  Arta  fell  in  time  after  time 
till  they  wallwl  iu  the  master  builder's  wife,  the  last  point  being  a 
BigniGcant  detail,  which  brings  us  very  near  to  the  saorificinl  sav- 
age pattern.  At  Scutari,  in  Servia,  onco  more,  the  fortress  could 
only  be  satisfactorily  built  after  a  human  victim  was  wailed  into 
^  it;  so  the  throe  brothers  who  wrought  at  it  decided  to  oiler  up  the 
B  first  of  their  wives  who  came  to  the  place  to  bring  them  food. 
And  so,  too,  in  Welsh  legend,  Vnrtigorn  could  not  finish  his  tower 
til!  the  foundation  stone  was  wetted  with  the  blood  of  a  child  born 
of  a  mothbr  without  a  father — a  common  trait  in  the  generation  of 
mau-guds. 

tin  PoljTicsia,  where  we  always  stand  nearer  to  the  roots  and 
beginning  of  things,  Ellis  hoard  that  the  central  pillar  of  one  of 
the  temples  at  Maeva  was  planted  upon  the  body  of  a  human  vic- 
1     tim.    Among  the  Dyaks  uf  Borneo,  a  slave  girl  was  crushed  to 
■  death  under  Uie  first  post  of  a  house.    Even  in  Japan,  a  couple 
P  of  centuries  since,  when  a  great  wall  was  to  be  built,  "some 
wretched  slave  would  offer  himself  as  a  foundation."    Observe 
here,  too,  the  further  important  fact  that  the  immolation  in  this 
caeo  was  appai-ently  quite  voluntary.    Mr.  Tylor,  indeed,  treats 

tall  these  instances  as  though  the  victim  were  offered  up  to  appease 
the  earth-demons ;  but  one  of  his  own  authorities.  Mason,  was  told 
by  an  eye-witness  that,  at  the  building  of  the  new  city  of  Tavoy 
in  Tennasserim, "  a  criminal  was  put  in  each  post-hole  to  become 
a  protecting  demon,"  Hero  we  have,  I  think,  the  more  probable 
explanation,  an  explanation  which  exactly  accords  in  every  point 
with  the  principles  and  practice  of  the  Kandhs  and  the  other 
human-sacrificing  savages. 

In  October,  1S81,  the  king  of  Ashauti  put  fifty  girls  to  death, 
that  their  blood  might  be  mixed  with  the  mud  used  to  repair  the 
royal  palace,  injured  by  an  earthquake.  "Some  years  ago,  the 
piers  of  a  railway  bridge  under  construction  in  central  India  were 
twice  washed  away,  when  uearly  finished,  by  the  floods,  and 
rumor  spread  abroad  among  the  Bheels  of  the  neighboring  junglua 
that  one  of  them  was  to  be  seized  and  sacrificed  by  the  engineers^ 
who  had  received  such  manifest  proof  of  mysterious  opposition 
to  their  work."  *  Scbrader  says  that  when  the  great  railway  bridge 
over  the  Ganges  was  begun,  every  mother  in  India  trembled  for 
her  child. f  Mr.  Baring-Gould  has  contributed  a  striking  article 
on  ''  -^  -iV ;  r^t*  tct  Murray's  Magazine  for  March,  1887;  and  he 
dii  'f.  Tylor  in  attributing  the  practice  of  immolation 

(r.  Iio  desire  to  produce  a  protecting  spirit 
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for  the  edifice  to  be  erected.*    XJbicini  well  defines  a  stah  ic  as  ** 
ghost  of  a  person  wbo  has  been  immurod  in  the  walls  of  a  bnili 
in  order  to  make  it  more  solid."  f 

It  is  not  houses  alone,  however,  that  are  thus  protected  by  ftn 
artificially  made  guardian.  The  vikings  used  to  "redden  th«lr 
roUera"  with  human  blood.  That  is  to  say,  when  a  warship  was 
launched,  human  victims  were  bound  to  the  rollera  over  which 
the  galley  was  run  down  to  the  sea,  so  that  the  stem  wn«  Hprinklod 
with  their  blooil.J  The  last  trace  of  such  consocmtion  among 
onr«e]ve«  i.s  the  breaking  of  a  wine-bottle  over  i  '*s  bowa. 

Captain  Cook  found  the  South  Sea  Islanders  flinuL____^  l 
their  war-canoes  with  the  blood  of  human  victims. 

Furthermore,  aa  the  position  of  protecting  spirit  is  rather 
dignified  and  beatified  one  than  otherwise,  it  is  kept  ren.sonabl 
enough  in  the  family  of  the  king,  the  founder,  or  tho  m. 
builder.    Tliis  is  a  common  trait  in  all  stories  of  tho«o  hum 
sacrifices,  and  it  helps  to  bring  them  into  line  with  the  similaf 
stories  of  com-8pirit«  and  self- immolated  gods.     For  it  w  the 
dearly  beloved  son  that  is  especially  cboson  for  such  solf-r: 
tion.    Thus,  wo  read  in  the  Book  of  Kings  that  when  I '. 
Bethelite  built  Jericho, "  he  laid  the  foundation  thereof  in  Abiram 
his  firstborn,  and  sot  up  the  gates  thereof  in  his  younp 
Segub."    And  may  we  not  put  down  in  the  same  category  * 
of  Remus,  represented  in  legend  as  brother  of  Romulus,  thJo  fuundeH| 
of  Rome  ?  ^B 

To  sum  up,  then,  I  would  say  in  one  word,  while  I  accept  in  all 

their  main  results  Mr.  Frazor's  remarkable  concl':  '        -nvr 

that,  in  order  to  understand  to  the  very  bottom  th'-    .-^...     ,  trt* 

worship,  we  must  directly  afliliate  it  upon  primitive  ancestor  oi 

ghost  worship,  of  which  it  is  an  aberrant  and  hi^ly  specialised 

ofFslioot. 
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lospiwa  to  the  Eogliab  joaruftl  Iron,  Ltoatenant  Apoctolow,  of  tb«] 
nsvy,  liaa  some  marvelous  |iUdi  Tor  ex|ieiliUi)g  ocean  nATlgatmii.    II*  i 
«xliiMte(l  L(i  noino  D&rai  offiocrs  in  Oile«u  a  new  nt^lc  of  vtip,  UaTinf  no  * 
pnddio,  bnt  instead,  '*  a  kind  of  running  eliititHod  gear  riglit  rooad  tb*  ^ 
hall  under  the  water-line,  and  a  rcrolving  miTlianUm  irlilcb  witt  iintpfl  the  alnj 
trvm  Liverpool  to  New  York  io  twenty -eight  hooru."    To  tbotte  wlio 
litnid  to  audtirtake  ttiia  voyage,  be  ttften  tbo  alternative  of  a  rabmarfnifl  | 
"  witbi'Ql  rock,  roll,  or  ribmtion.  and  with  ft  good  rappi;  of  oiygvo  tbd  Iijp4mf«a' 
dnriiig  tli«  tbort  vojagc/' 


*  Sac  alao  Oriimn,  Tmboidc  UyHuiiogy,  vul.  ii,  |t,  M4,  tad  Polk  lart  KMori,  ««L  f 

n*lladM  «t  CbctiU  ]*oitatAlr«*  4«  ta  nAomutlf,  p.  1M. 
VigAnwo  md  Porcll,  C<ui^  Poatilcain  Boreitf^  voL  !» |pt.  419. 
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THE  STORY  OF  A  COLONY  FOR  EPILEPTICS. 

Bv  EDITH  BEL13BS. 

I^^OME  twenty-soven  years  ago,  a  numter  of  gentlemeu  inter- 
^P  ested  in  social  and  pbilanthropic  questions  met  together  at 
Bielefeld,  in  "Westphalia,  to  consider  Mhat  could  be  done  to  alle- 
viate the  sufferings  of  ejiileptic  patients,  and  prevent  their  being 
,  a  burden  to  themselves  and  to  their  fellows.  Epilepsy  was  at  that 

Rtne  alarmingly  prevalent  in  North  Germany,  no  less  than  one 
nth  per  cent  of  the  population  being  afflicted  with  the  disease. 
There  wa«  hanlly  a  village  but  had  its  epileptics,  men,  women, 
and  children,  who  passed  their  days  just  waiting  for  the  coming 
^t  those  awful  paroxysms,  which  rendered  them  at  once  the  ter- 
Dr  and  the  derision  of  their  neighbors.  Many  of  these  people  were 
all  of  life  and  energy,  willing,  nay,  eager  to  woi*k,  for,  as  they 
^oU  knew,  in  stefidy  work  lay  their  one  chance  of  warding  off 
ie  doom  thot  threatened  them.  Every  day  epileptics  sit  with 
sided  hands  brings  them  the  nearer  to  hopeless  idiocy.  It  is 
is  that  renders  their  fate  so  infinitely  pathetic.  Work  they 
tust,  unless  they  are  to  l>ecome  insane ;  and  there  is  no  work  for 
Eiem  to  do  I  Musters  do  not  care  to  run  the  risk  of  employing  men 
rho,  at  any  moment,  may  be  stricken  helpless.  Thus  thousands 
are  compelled  to  pass  their  days  in  enforced  idleness,  an  idleness 
fraught  with  disaster  to  themselves,  and  with  the  loss  of  much 
,  food  service  to  the  community.  It  was  to  pnt  an  end  to  this 
ite  of  tilings,  so  far  at  least  as  Westphalia  was  concerned,  that 
le  Bielefeld  committee  began  its  work.  The  problem  its  mem- 
prs  had  to  face  was  how  to  arrange  a  condition  of  life  under 
^hich  the  labor  of  epileptic  patients  might  be  rendered  economic- 
ally productive.  This  they  set  to  work  to  solve  in  an  eminently 
practical  fashion,  by  opening  a  labor  home  for  epileptics.  This 
h'une,  Bethel  as  it  is  called,  has  now  developi^  into  one  of  the 
most  imjtortant  labor  colonies  in  Europe.  What  gives  a  special 
interest  at  present  to  Bethel  is  that  a  committee  has  just  been 
formed  for  the  purpose  of  establishing  a  similar  institution  in 
England. 

Bethel  was  started  in  a  very  humble  way.  A  small  farm  was 
bought  at  Spnrenberg,  near  Bielefeld,  with  money  raised  by  vol- 
untary subscriptions,  and  there  the  first  patients  were  installed. 
A  committee  of  management  was  appointed  to  watch  over  the 
working  of  the  Home,  which  was  placed  under  the  direction  of 
Herr  Unsold,  a  kindly,  energetic  man,  a  practical  farmer,  too,  as 
well  as  a  skillful  organizer.  There  were  at  first  only  four  pa- 
dents,  but  before  many  weeks  had  passed  tie  house  was  full. 
30  inmates  all  lived  together  as  one  family,  and  cu\\.\N&\f^  *CGk%i 


664 


TBS  POPULAR  SCIENCE  MONTHLY. 


land  attached  to  tho  hompstea^l.  The  discipline  maintain 
of  the  lea^t  irksome  kind,  the  men  being  allowed  as  much  as 
flible  to  go  their  own  way,  so  long  as  they  obeyed  the  doctor's 
orders.  Steady  work  and  regular  hours  were,  however,  insisted 
upon,  and  the  patients  were  required  to  pass  the  greater  part  of 
their  time  in  the  open  air.  They  were  supplied  with  light,  nour- 
ishing food,  and  a  moderate  quantity  of  tea  and  coffee.  No  in- 
toxicants were  allowed  to  b«  brought  to  the  farm,  and  only  a  lim- 
ited amount  of  tobacco.  The  mon  were  carefully  guarded  from 
everything  that  could  excite  or  irritate  them;  and,  at  the  same- 
time,  infinito  trouble  was  taken  to  render  their  lives  as  bright  and 
cheerful  as  possible.  The  beneficial  efTects  of  this  regime  were 
soon  apparent.  The  physical  and  mental  condition  of  the  pa- 
tients  improved  rapidly,  and  the  attacks  to  which  they  were  lia- 
ble became  less  frequent  and  less  severe.  The  fact  of  all  around 
thorn  being  subject  to  the  same  misfortune  as  themselves,  seemed 
to  deprive  that  misfortune  of  half  its  terrors;  a  fit  became 
merely  an  unimportant  episode  in  life  when  it  no  longer  rendered 
him  whom  it  befell  a  pariah  among  his  fellows. 

The  fame  of  tlie  Labor  Home,  and  of  the  good  work  being 
done  there,  soon  spread  through  North  Germany,  and  applications 
for  admission  arrived  from  all  parts.  By  1870  the  success  of  the 
undertaking  was  so  marked  that  the  committee  of  management 
felt  justified  in  reorganizing  it  on  a  much  more  extensive  8cal& 
An  appeal  for  funds  having  been  liberally  responded  to,  a  small 
estate  adjoining  the  old  homestead  was  bought^  and  ou  it  a  build 
ing  woa  erected  largo  enough  to  receive  one  hundred  and  eight; 
patients.  The  new  homo  wiis  placed  undor  the  care  of  the  We 
phalian  Brotherhood,  an  order  of  laymen  who  devote  themselves 
entirely  to  practical  philanthropic  work.  So  far  the  institution 
had  been  reserved  entirely  for  men;  it  was  now,  however,  re- 
solved to  admit  both  women  and  children.  The  new  departure 
was  not  an  iinqualified  success.  Female  epileptics  are,  oddly 
enough,  much  more  difficult  to  manage  than  male:  they  are  more 
passionate  and  less  tractable;  they  seem,  too,  less  able  to  grasp 
the  fact  that  rules  must  be  obeyed.  Their  somewhat  flighty  waya 
made  them  a  disturbing  element  in  Bethel ;  and  it  soon  becam« 
evidout  that  they  must  not  be  allowed  to  remain  there  in  the 
same  building  as  the  men.  Difficulties  also  arose  in  connection 
with  the  children,  owing  to  the  impossibility  of  keeping  them 
apart  from  the  older  patients,  some  of  whom  were  by  no  m' 
desirablo  companions  for  them.  A  brief  experience  showed,  t 
that  many  disadvantages  result  from  cluji>bing  together  in  the 
same  house  a  large  number  of  patients  of  different  ranks  in  life 
and  in  different  stages  of  their  common  disease.  The  patients  are 
required  to  contribute  to  the  expenses  of  the  Home  according  to 
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their  TDPans.    This  Decessitatee  their  being  divided  intoclaeseB; 

^ond  it  was  found  very  difficult,  when  thoy  were  all  living  together, 

^ho  provide  first  and  second  class  patients  with  the  comforts  for 

^■^doh  they  paid,  without  exciting  the  jealousy  of  tho  third-class 

^^PKent^j  many  of  whom  are  wlmittod  free.     And,  what  was  much 

more  serious,  it  was  proved  that  people  subject  only  to  occasional 

attacks  suiFered  severely  from  being  brought  into  close  contact 

with  those  who  were  already  sunk  in  idiocy.    Thus,  there  wore 

strong  reasons  for  making  a  radical  change  in  the  organization  of 

the  Labor  Home ;  and,  after  much  anxious  consideration,  its 

^managers,  principally  by  the  influence  of  Dr.  von  Bodelschwingh, 

^Jdecided  on  a  btild  move.    They  resolved  to  give  up  the  large  new 

^■liouse  entirely  to  the  female  patients,  and  to  provide  other  homes 

for  the  boys  and  the  men. 

On  one  side  of  the  B'^thel  estate  the  great  Teutoburgian  For- 

tcat  stretches  for  miles  away,  forming  a  barrier,  as  it  wore,  be- 
tween it  and  tho  outside  world.  The  forest  is  traversed  by  little 
■valleys,  each  separate*!  from  its  fellows  by  high  ridges  densely 
covereii  witli  trees.  Before  the  colony  was  started  the  only  hu- 
man habitations  to  \)Q  found  in  these  valleys  were  a  few  small 
homesteads  and  some  Jager-huts.  Although,  here  and  there,  little 
patches  hafl  boon  cleared,  no  serious  attempt  had  been  made  to 
bring  the  forest  land  under  cultivation,  tho  amount  of  labor  re- 
quired for  the  work  being  too  great  for  any  ordinary  capitalist  to 
^  be  willing  to  undertake  it.  The  Bethel  institution,  however,  occu- 
»ie8  a  different  position  from  that  of  an  ordinary  capitalist;  its 
(difficulty  is  to  provide  work  for  its  workers,  not  workers  for  ite 
?ork.  Thus  the  forest  offered  it  the  very  thing  it  stood  most  in 
aeed  of — an  almost  boundless  field  for  the  employment  of  the  un- 
lekilled  labor  of  its  epileptic  patients.  The  land  was  supposed  to 
[be  of  little  value;  tho  managers  of  Bethel,  therefore,  secured 
4pon  easy  terms  the  two  valleys  which  lay  nearest  their  estate, 
Itogether  with  the  honses  and  other  buildings  which  stood  there. 
f  Hither,  by  degrees,  they  transferred  all  their  male  patients.  In 
compliance  with  the  strongly  expressed  wish  of  the  men,  instead 
of  building  a  few  large  houses  for  them  to  live  in,  it  was  decided 
to  utilize  the  little  homesteads  which  were  already  there  and  to 
erect  others  of  a  similar  kind.  The  patients  themselves  were  set  to 
I  work,  and  soon  quite  an  important  village  sprang  up.  There  are 
3(ta^8  for  tlie  old|  for  the  young,  and  for  the  middle-aged ;  for 
montftlly  or  physically  feeble,  and  for  the  mentally  or  jihya- 
^ically  strong.  Some  are  reserved  entirely  for  imbeciles,  while 
lers,  remote  from  the  rest,  are  set  aside  for  the  hopelessly  insane. 
''  '  ii'sfor  poti|jlo  in  all  stages  of  tho  disease, 
d  all  ranks  and  stations;  for  one  of  the 
;rottt  ii  '  ifae  cottage  system  now  in  force  ia  BeUiftV — 
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the  whole  colour  is  Bethel — is  that  it  admits  of  ' 

olassliicaiion  of  patieutx.    Each  house  is,  to  :> 

autonomous,  the  ten  or  twelve  persona  who  live  in  it  fonxtinfc.  i 

it  were,  a  sell  'nuny.     At  the  hijatl  of  it  iti  a  TT 

generally  a  A>  Jian  Brntbcr,  who  passes  his  wL' 

the  patients,  working  with  them,  and  throwing  himself  heart  i 

soul  into  th(>ir  interests. 

Meanwhilf),  Dr.  von  Bodelschwingh  and  his  ooUeagnea  hail 
been  com[jelled  to  grapple  with  another  serious  diiBcuIiy.  As  lh« 
colony  increased  iu  size  it  b4*carae  evnileut  tliat^  if  it  were  to  i 
tinuo  a  success,  other  occupations  besides  agriralturp  must 
provided.    Some  of  the  patients  were  too  weak  \'  y  to 

the  fatigue  and  exposure  of  an  ouV-of-door  life  ii^  ..  i..i- 1  ;  othea 
especially  the  artisans,  manifested  a  decided  distaste  for  thewc 
As  it  is  of  the  utmost  importance  that  epileptics  should  ha^ 
genial  occupation,  it  was  decided  to  open  workshops,  so  thM 
men  might  be  able  to  practice  the  special  craft  in  which  Iht^y  hi 
been  trained,  or  for  which  they  had  the  va< 

One  by  one  various  industries  have  been  esfccii      _     

In  very  early  days  a  regular  building  department  was  organn 
and  attached  to  it  are  now  workshops  for  p  ' 
amiths,  ami  cabinet-makers,  as  well  as  a  bi:  .  s»i| 

mill.    Shoemakers''  and  tsilors'  shops  have  also  been  opened, 
linen  mill,  too,  now  gives  occupation  to  a  uumbt-rof  f' 
while  the  printing  office  and  the  book-binding  w> 
pride  of  the  whole  place,    Thns,  when  an  artisan  bow  amvea 
Bethel  he  can  at  once  be  set  to  some  work  to  which  he  is 
tomed,  a  fact  which  contributes  not  a  little  to  his  happiness,  t\ 
an  epileptic,  after  a  certain  age,  seems  almost  incapable  of  lur 
ing  hia  hand  to  a  new  occupation.    Most  of  the  things 
consumed  iu  the  colony,  but  if  there  \h  any  surplus  stoclc4 
sold  in  Bielefeld.    The  organizing  of  these  inilustrii.4  was  no  enST 
task.    An  attempt  was  made  at  6rst  to  employ  as  ovcrstfers  in 
workshops  snch  of  the  patients  as  were  skilled  artisans^  bat 
proved  a  failure.    Epileptics  are,  as  a  rule  J:  n  initiatii 

and  they  have  neither  the  patience  nor  the  b-  -.      „  r  j1 
for  directing  the  labor  of  others,  especially  when  thcee  oi 
themsfflvftH  of  defect!  '''^ct.    It  therefore  became  ne 

to  appoint  a  paid  ovt  i  i  eai:h  factory,  on  arrangomoai  \ 

has  nmtHrially  iucreaseii  the  working  expensea  of  ths  eolool 
From  tirat  to  last,  in  foot,  tli-  *    '  ' 

what  costly  experiment.    In 
their  management.  Dot  only  arc  tuey  now  u 

then:  i&  1'^   ■-•-■*"*■  *^--^ ' ■-■: 

wiriotiti  < 

labor  oversoerSf  nnuther  is  the  enormoas  am' 
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|hat  is  wastocl.    It  must  not  be  forgotten  that  a  munber  of  the 
ipio  employed,  nvtin  tho  mcwt  akilUMl  among  thorn,  are  at  timfta 
'  irresponsible  for  their  actions.    A  man  may  do  good  steady 
work  for  months,  and  then,  for  some  inexplicable  reason,  sud- 
denly soize  tim  coat  he  is  sowing  or  the  book  he  is  binding  and 
tear  it  into  ntoma.    Work  done  under  such  conditJous  can  uover 
be  lucrative.    But  although  financially  the  workshops  are  a  fail- 
Biire,  in  every  other  resi>ect  they  are  a  dttcided  success.    They  give 
^^arioty  and  inU^reat  to  life  in  the  colony,  and  they  huvo  indirectly 
a  most  beneficial  effect  upon  the  tnorale  of  tlie  patients,  many  of 
rliom  have  become  much  more  alert  and  mentally  vigorous  sinoe 
have  b<x*n  working  at  their  old  trudus. 
Agriculture,  however,  is,  and  always  must  be,  the  staple  in- 
try  of  the  colouy ;  and  as  agriculturists  these  epileptics  arc 
linly  doing  good  work — work,  too,  which  from  your  to  year 
ends  to  become  more  proiluctive.    They  have  already  cleared 
brought  to  a  state  of  high  cultivation  much  of  the  land  they 
possess  in  the  forest,  and  they  have  completely  transformed  tho 
great  Sonne.    Until  they  took  it  in  hand  this  marshy  common 
produced  nothing  but  thistles  and  heather;  now  it  yields  fairly 
good  crops  of  barley,  outs,  and  potatoes.    Parts  of  it  have  even 
been  turned — and  with  the  best  results — into  vegetable  gardens, 
lower  gardens,  and   fruit  orchards.     Miirkot   gardening  is   un- 
SoubtMly  the  most  profitable  industry  carried  6n  iu  the  colouy. 
It  is,  too,  the  calling  for  which  the  majority  of  male  epileptic 
patients  show  the  most  marked  preference.    Men  wiio  are  dead  to 
|U  other  emotions  seem  to  derive  intense  delight  from  their  own 
pial  allotments.    They  will  work  in  them  from  morning  until 
it,  and   there  is  neither  bound  nor  limit  to  the  care  they 
E>eBtow  ou  them.    They  watch  over  their  plants  and  seedlings 
rith  infinite  tenderness,  and  talk  about  their  early  vegetables 
and  first  strawberries  with  enthusiasm.    The  crops  they  obtain 
are  surprisingly  gowl  considering  the  soil  they  have  to  deal  with. 
Not  only  do  they  supply  the  entire  colony  with  the  fruit  and 
r^otablus  it  requires,  but  they  carry  on  a  thriving  trade  with 
the  manufacturing  towns  in  the  neighborhooJ.    For  fifty  miles 
Ikround  the  fruit  and  the  flowers  raist^d  in  the  Bethel  hothouses 
in  great  request.    In  connection  with  the  flower  garden,  a 
irge  building  is  sot  aside  for  drying  seeds  and  storing  bulbs,  a 
aofit  profitable  undertaking.    Tlio  colonists,  in  mldition  to  rais- 
ng  their  own  vegetables,  grow  their  own  corn,  feed  their  own 
II  "  'ir  own  butter  and  cheese.    Their  well-stocked 

ftr  ^^htful  places,  and  tho  dairies  attached  to  them 

)  perfect  moileLa  of  what  dairies  should  be. 

H  '  "  ■■'    ""'      "         '      which  fall  to  the  lot  of  tho 

iding  HuitabVfe  occxxv^'u^ya.  \so.x 
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the  women.    There  are  few  thinjus  femulo  epileptics  are  capat 
if  doing.    They  can  wash,  dean,  aud  eew,  th-^ 

il>ervision ;  but  they  dislike  gardening,  and  cl- 
beyond  their  power.    They  can  not  be  relied  upon  to  lay  tablj 
or  to  do  anything,  in  fact,  which  requires  memory  or  att 
Their  helplessnefis.  however,  is  evidently  merely  the   rta 
prerioufi  neglect ;  for  the  young  girls  who  are  trained  at  B«l 
exhibit  comparatively  few  of  the  defects  which  chorftctoriae 
women  who  go  there  later  in  life.    First  and  second  class 
patients  are  now  lodged  in  large  cottages,  but  the  third  cU 
remain  in  the  great  building  which  was  originally  osnii 
them.    The  first  floor  of  it  has  beon  turned  into  a  «ort  of  rest 
rant  for  the  whole  of  the  colony^  six  hundred  of  the  patientT 
dining  there  every  day,  and  the  food  for  all  the  houses  in  the 
immediate  neighborhood  being  cooked  there.    The  womi^ji  and 
girls  are  entirely  under  the  care  of  the  Deacouesse&i  some  fifty  I 
whom  are  stationed  in  the  colony. 

The  pleasantest  part  of  Bethel — the  one.  too,  in  which  peril 
the  most  valuable  work  is  being  done — is  that  set  aaidfl  tc 
dren.    The  brightness  and  gayety  which  prevail  there  are 
indescribable.    Far  from  being  depressed  by  their  afHiction,  i| 
little  patients  seem  to  look  at  life  through  glosses  of  ovon  bright 
rose  than  healthy  children.    They  are  munj  exoitablu,more  ke 
alert,  more  easily  moved  by  every  passing  emotion.    They  Uterall/ 
dance  with  delight  at  the  merest  trifles,  and  make  tl>"- 
ground  ring  with  penis  of  the  merriest  laughter.     Kot 
there  are  specks  in  the  sunsldne  even  there,  for  on  one  and  all ' 
fell  disease  casts  its  shadow.    There  are  wild  outbursts  of  j 
just  when  the  games  go  most  guyly,  heart-breaking  9t»bs  of  whic 
no  one  knows  the  cause.    In  the  midst  of  a  class,  a  bright,  intet 
gent  girl  falls  to  the  ground  a  shrieking  maniac ;  &  boy, 
with  light-hearted  fun,  lifts  his  bat,  and  in  a  trice  he  is  a 
strong  men  might  shrink  from.    Wherever  tli'  iron; 

be,  whether  at  work  or  at  play,  some  guardian  na ,  ay*  * 

hand,  for  no  one  knows  the  moment  at  which  they  may  ^ 
stricken.    About  one  hundred  and  fifty  > '   ' '  now  altCBA- 

^ing  the  schools  in  Bethel.    There  they  aj  ■  y  well  tat 

tcording  to  their  capacity.    Some  of  them  learn  with  goito 
felons  quickness;  but,  uufortuuat<)ly.tht  _   "     '    ':'iByU 

with  equal  speed.    The  greatest  care  is  I  itini 

talent  they  may  possess;  and  special  imporumco  is  atlacli 

their  acquiring  dexterity  in  the  tiso  of  their  H v 

have  passed  through  the  ordinary  course  of 

to  a  sort  of  technical  school,  •  -ty  jirr  ; 

some  handicraft  which  will  oi*^..'.-  .ut«m  hitui   v~.  -^a^  Lutu 

AS  self-Bupporting  coVonvsU, 
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It  is  noteworthy  that  none  of  the  children  who  have  heen 
rought  up  in  Bethel  have  ever  lost  their  reason,  at  least  not  so 
ng  as  they  have  remained  in  the  institution.  Indeed^  the  medi- 
il  statistics  prove  that  not  three  per  cent  of  the  epileptic  patienta, 
f  all  ages,  who  take  up  their  permanent  residence  In  the  colony, 
ecome  insane.  Unfortunately,  thirty  per  cent  of  them  are  al- 
eady  imbecile  when  they  arrive,  and  of  these  very  few  recover 
heir  senses.  This  success  in  warding  off  insanity  is  not  so  much 
be  result  of  any  special  medical  treatment  the  patients  receive  in 
lethel  as  of  their  being  kept  steadily  at  work  and  being  pre- 
>rved  from  all  unwholesome  excitement.  But  choefing  as  the 
ledical  reports  on  the  condition  of  the  patients  ar&  in  one  ro- 
poct,  in  another  they  are  decidedly  depressing.  The  investiga- 
ions  into  the  causes  and  symptoms  of  epilepsy  which  have  been 
ried  on  in  Bethel  have  led  to  the  adoption  of  remedies  by  which 
tie  sufferings  it  entails  are  materially  lessened,  but,  so  far  at 
»ast,  no  cure  for  the  disease  has  been  discovered.  By  submitting 
the  conditions  of  life  as  arranged  in  the  colony,  epilepsy  may 
rendered  dormant  for  years ;  those  suffering  from  it  may,  for 
11  practical  purposes,  become  as  able  as  their  fellows ;  but  the 
Taint  of  the  disease  still  remains.  Worry  or  excitement  may  at 
[ly  time  leatl  to  a  return  of  the  disorder.  Out  of  3,300  patients 
'Bated  in  Bethel,  only  228  were  dismissed  as  cured,  and  even  of 
leae  several  were  obliged  later  to  return  to  the  institution. 
Great  hopes  are  entertained  by  the  managers  of  Bethel  that 
time  the  colony  may  become  self-supporting.  So  far,  however, 
expenses  have  been  twice  as  great  as  its  regular  income.  Dur- 
,g  the  year  18IH)  there  were  1,277  patients  in  Bethel,  1,073  of 
horn  wore  there  on  January  1,  1891.  Of  these,  the  first  class 
id  one  hundred  pounds  a  year,  the  second  class  fifty  pounds, 
d  the  third  class  twenty-one  pounds  a  year  or  less.  These  terms 
elude  board,  lodging,  and  medical  attendance  for  all  classes,  as 
ell  oa  clothing  and  washing  for  the  third  class.  Only  twenty- 
ire  per  cent  of  the  patients  belong  to  the  first  and  second  classes, 
d  the  remaining  seventy-five  per  cent  to  the  third  class.  Al- 
ough  theoretically  the  terms  for  the  lowest  class  are  twenty-one 
lounds  a  year,  as  no  one  is  refused  admittance  merely  because  he 
not  pay  the  fees,  the  majority  of  those  belonging  to  it  pay 
adorably  less,  and  many  of  them  nothing  at  all.  During  the 
r  I61K)  the  patients,  roughly  speaking,  paid  on  an  average 
elve  pounds  per  head,  whereas  they  cost  on  au  average  twenty- 
ve  pounds  per  head.  The  working  expenses  of  the  colony  for 
at  year  were  £31,155,  while  the  foes  paid  by  the  patients  amount 
ily  to  £12,351.  To  this  amount  must  be  addtnl  the  value  of  the 
idea  produced  in  the  colony  and  sold — viz.,  i:3,452.  At  the  end 
tfao  year  there  would  thus  have  been  a  deficit  of  £15;i5^,\l  c»\^ 
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Bide  aid  had  not  been  ^ven.  The  Prorincial  St&nde,  which 
their  pauper  imbeciles  to  Bethel,  however,  voted  a  contribu 
of  £3,839,  and  tVi^m  was  raised  by  voluntary  8\2b6criptioi 
Three  thousand  four  hundred  and  fifty-two  pounds  does  not,o1 
course,  represent  the  full  value  of  the  work  done  by  the  colomsU 
in  the  course  of  a  year.  Their  labor  is  in  a  great  meAsare  cm* 
bodied  in  the  real  property  now  held  by  the  institution,  in  the 
two  thousand  acres  of  land  which  have  bf*D  brought  under  cul- 
tivation, and  the  various  houses  and  other  buildings  which  have 
been  erected  in  the  colony,  together  with  their  furniture,  etc. 
Much  of  this  real  property  is  the  produce  of  epileptic  labor,  aud 
its  value  is  estimated  at  i:i.i:t,420.  If  Bethel  had  restricted  its  en- 
terprise to  farming  and  market  gardening,  it8  balance-sheet  would 
no  doubt  bo  more  satisfactory  riding;  but, on  the  other  hand,  its 
usefulness  as  an  institution  would  have  been  impaired.  The  col- 
ony was  established  as  a  philanthropic  experiment,  and  as  such  it 
is  a  brilliant  success.  Thoee  responsible  for  its  management  have 
acted  wisely  in  choosing  to  postpone  indefinitely  the  day  of  its 
economic  independence,  rather  than  sacrifice,  in  the  slightast  di 
gree,  the  interests  of  the  suflFerers  under  their  care. 

The  colony  is  at  present  in  a  most  flourishing  stat^,  and  it 
increasing  in  size  and  usefulness  from  ye^r  to  year.  The  village 
itself  is  charming,  with  its  quaintly  fonne<l,  bright-colored  bouses, 
which  stand  out  in  bold  relief  from  the  dark  forest  behind  them. 
The  Church,  the  headquarters  of  the  Westphalian  Hrothers,  and 
Saropta,  the  homo  of  the  Deaconesses,  are  quite  imposing  buil 
ings ;  and  there  are  also  public  baths,  a  hospital,  a  museum, 
even  a  savings-bank.  Hermon  and  Bethany,  the  cottages 
served  for  first-class  patients,  are  most  attractive  abodes;  th< 
stand  In  the  midst  of  beautiful  gardens,  and  have  lawn-te: 
courts  attached.  It  is,  however,  the  air  of  general  prosperi 
about  the  plnro  which  renders  it  so  delightful.  All  the  peopl 
are  well  clothed — well  fed,  too,  as  one  may  see  by  their  faces. 
sorts  and  conditions  of  men  are  there,  all  hard  at  work — at  worl 
too,  with  their  hands,  be  they  princes  or  beggars.  That  is  the  la 
as  of  the  Medos  and  Persians :  there  is  no  "  leisured  **  class  ii 
Bethel.  It  is  this  incessant  work  and  bustle  that  makes  the  vil* 
lago  so  cheerful.  The  people  have  no  time  to  brood,  no  time  to 
wonder  why  their  lot  should  be  cast  thus  apart  from  their  fellowa. 
Considering  their  condition,  it  is  startling  to  note  the  expression 
of  content — nay,  happiness — on  the  faces  of  many  of  these  col 
nists ;  oven  the  imbeciles  among  them  seem  at  le:i.st  to  have  fou 
rest.  Of  course,  it  is  not  always  thus;  ghastly  scenes  are  wi' 
nessed  from  time  to  time ;  and  here  and  there — but  only  in  thi 
hidden  nooks  romoto  from  other  dwellings — one  comes  across 
something  that  is  hardly  human.    These  eleven  hundred  colonis' 
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form  a  wonderfully  united  little  community.  The  sense  of  their 
[cowmnn  afULcliou  seoms  to  draw  them  very  close  together,  "whilo 
ithe  knowledge  of  their  own  dependenoe  teaches  them  to  be  over 
I  ready  to  give  a  helping  hand — to  give  it,  too,  gently,  tenderly. 
[Epileptics  have  a  terrible  cross  to  bear  at  the  best;  but  in  Bethel 
|it  is  lighter  than  olsowhere.  In  the  world  such  people  are  bur- 
<lens  on  the  labor  of  others,  pariahs  whom  all  men  shun ;  in  their 
awn  colony,  however,  they  are  respected  citizens  doing  good  work 
the  world,  and  living  upon  terms  of  equality  and  sympathy 
rith  their  fellows. — The  Contemporary  Review. 


THE  BROOKLYN  ETHICAL  ASSOCIATION. 
Bt  lewis  g.  janes,  m.  d. 

^HE  philosophical  evolutionist  looks  for  iho  regeneration  of 
socioly  ami  the  advancement  of  civilization  by  means  of  the 
voluntary  action  of  individuals,  rather  than  by  the  multiplication 
:>f  state  agencies.  Society,  to  him,  is  not  an  artificial  mechanism, 
3old  tovfether  by  legal  compulsion,  but  an  organic  growth,  depend- 
ing for  its  strength  and  utility  upon  the  intelligent  volition  of 
its  constitupnt  units.    To  effect  results,  however,  the  units  must 

Ijiot  illustrate  an  individualism  which  is  antagonistic  and  repel- 
lent, but  an  individualism  inspired  by  the  social  sentiment — the 
dvisiro  and  purjwso  to  co-operate  voluntarily  in  all  wise  efforts  for 
the  common  good. 

I     As  the  coercive  functions  of  the  state  decline,  and  the  divorce 
»f  church  and  government  becomes  more  complete,  efforts  for  the 
uoral  and  social  improvement  of  the  people  are  relegated  more 
itid  more  to  the  control  of  voluntary  organizations.    This  is  espe- 
tially  true  as  the  importance  and  indeed  the  necessity  of  applying 
he  method  of  science  to  the  solution  of  the  great  social  and  po- 
itical  problems  of  the  day  is  recognized  by  the  public  mind.    It 
IS  not  surprising,  therefore,  in  a  country  where  the  government  is 
Df  the  pei>i>le,  by  the  people,  and  for  the  people,"  to  note  that  the 
lucationof  the  people  in  religious  matters  has  already  passed  out 
>f  the  control  of  the  state,  while  in  social  and  political  concerns 
roluntary  associations  arc  rapidly  takiug  the  place  of  tlie  state 
the  instruction  of  the  people,  and  even  in  the  enforcement  of 
o  hiw  and  the  adminis?tration  of  justice.    The  Citizens*  Associa- 
iion,  the  Society  for  the  Prevention  of  Crime,  the  Societies  for  tlje 
Prevention  of  Cruelty  to  Children  and  to  Auimala,  labor  urgani- 
'  commiltces.  the  Prison  Reform  Associa- 
_  nco  Association  are  factors  in  the  training 
a Dt  people  for  good  citizeuship,  and  in  the  administra,Uct^<A 
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affairs  wlijch  are  not  second  in  importance  to  the  authorized  acd 
legalized  agencies  of  the  state. 

Among  the  voluntary  associations  which  are  doing  eSective 
work  in  the  moral  education  of  the  people,  and  in  the  wise  direc- 
tion of  public  sentiment  toward  the  practical  solution  of  oursociid 
and  political  prohloms^the  Ethical  Society  holds  a  unique  and  im- 
portant plare.  For  a  goodly  number  of  intelligent  minds — agnos- 
tics and  independents  in  their  theological  views — it  has  already  to 
a  large  extent  supplanted  the  Church  as  an  agency  for  moral,  and 
iu  a  qualified  and  unconventional  sense,  of  religious  education. 
Its  aim  is  broader  than  that  of  any  of  the  organizations  devoted 
to  specific  social  or  political  reforms ;  it  strives  not  only  to  afford 
the  means  for  wise  altruistic  efforts  in  applying  ethical  data  to 
the  practical  problems  of  social  life,  but  also,  and  in  a  special 
sense,  to  discover  the  true  scientific  and  philosophical  principle 
which  underlie  applied  ethics  and  sociology. 

The  work  of  Prof.  Felix  Adler  and  his  able  coadjutors.  Dr. 
Stanton  Coit,  Mr.  Salter,  Mr.  Sheldon,  Mr.  Weston,  and  Mr.  Man- 
gasarian,  as  teachers  of  a  noble  type  of  ethical  theory,  and  earnest 
workers  among  the  poor  and  ignorant  of  our  great  cities,  is  worthy 
of  all  praise,  and  has  received  the  cordial  recognition  of  many  who 
are  not  in  full  sympathy  with  the  philosophical  foundation  on 
which  the  able  and  scholarly  teaching  of  Prof.  Adler  and  his  dis- 
ciples apjiears  to  be  based. 

The  Brooklyn  Ethical  Association,  which  is  the  subject  of  this 
sketch,  has  no  connection,  however,  except  through  its  general 
sympathetic  attitude  toward  noble  workers  for  common  ends,  wi 
the  societies  over  which  Prof.  Adler  and  his  devoted  associaU 
preside.  This  association,  which  has  become  known  to  the  pubhc 
through  its  efforts  to  bring  the  problems  of  ethics,  sociology,  and 
religion  to  the  test  of  scientific  and  evolutionary  principles,  is  it- 
self a  product  and  illustration  of  natural  development.  It  did  not 
spring,  full  grown,  from  the  brain  of  any  individual,  and  its  ulti- 
mate success  has  doubtless  far  exceeded  the  expectations  of  any 
who  were  promoters  of  the  earliest  stages  of  its  growth.  Its  origi- 
nal nucleus  was  an  adult  class  in  ethics  connected  with  the  Su 
day  school  of  the  Second  Unitarian  Church  of  Brooklyn,  N. 
of  which  the  Rev.  John  W.  Chadwick  has  been  for  twenty-save 
yeara  the  honored  minister.  For  several  years  this  class  had  been^ 
conducted  by  Dr.  Lewis  G.  Janes,  using  as  text-books  such  sng- 
gostive  works  as  Spencer's  Data  of  Ethics,  Mill  on  Liberty,  Gra- 
ham's Creed  of  Science,  Sidgwick's  History  of  Ethics,  and  othep 
of  a  similar  character. 

In  the  season  of  1881-82  this  class  was  temporarily  in  charg 
of  Prof.  Franklin  W.  Hooper,  now  the  able   manager  of  ilrti 
Brooklyn  Institute  of  Arts  and  Sciences,  and  to  him  more  thiui 


tkTxy  othor  individual  the  organization  unci  initiatory  succc&s  of 
the  association  are  due.    He  was  made  its  first  president^  and  pre- 
sided  over  its  doliberations  for  two  years,  being  succofded  for  a 
like  term  by  Mr.  Z.  Sidney  Sampson.    At  the  close  of  Mr.  Sampson's 
aecond  term,  in  the  fall  of  1885,  Dr.  Lewis  0,  Janes  was  chosen 
as  his  successor,  and  has  been  re-elected  in  each  succeeding  year. 
^K      The  association,  which  at  first  assume*]  the  rather  formidable 
^Ritle  of  "  The  Association  for  the  Promotion  of  Moral  and  Spirit* 
^Pual  Education,"  continuing  for  a  time  its  Sunday  morning  meet- 
^ings  at  the  Second  Unitarian  Church,  met  also  in  private  i>arIors 
on  Friday  evenings,  and  during  its  first  season  devoted  its  sessions 
to  the  discussion  of  certain  fundamental  philosophical  problems 
and  to  the  study  of  Herbert  Spencer's  work  on  The  Study  of  So- 
ciology.   The  doctrine  of  evolution,  which,  indeed,  had  entered 
largely  into  the  discussion  of  ethical  topics  in  the  previous  studies 
sf  the  Sunday-school  class,  thus  inspired  and  directed  the  work  of 
the  association  from  its  inception.    Its  members,  ofi«n  differing 
in  theology,  in  politics,  and  in  speculative  views,  were  agreed  in 
^^nding  in  the  scientific  method,  especially  as  inspired  and  illn- 
Btoined  by  the  evolution  idea,  a  common  j>ou  sto,  on  which  they 
could  unite  in  fruitful  study  and  discussion. 

From  lRB3to  18B5  the  association  continued  its  meetings  in 
^^^ private  parlors,  studying  the  natural  evolution  and  ethical  foun- 
^Bdations  of  the  Oriental  religious,  with  preliminary  lectures  on  the 
^^Origin  of  the  Religious  Idea,  and  Fetichism ;  Confucianism,  Brah- 
manism.  Buddhism,  Zoroastrianism,  the  Religions  of  Ancient 
Egypt,  and  the  Hebrew  Religion  were  thus  reviewed  during  the 
first  season,  several  evenings  being  devoted  to  each  topic.    At  one 
meeting  Prof.  Charles  D.  B.  Mills,  of  Syracuse,  gave  an  interest- 
ing lecture  on  Our  Aryan  Home,  and  at  auother  Baboo  Amrita 
IXaI  Roy,  now  the  editor  of  the  Hindoo  Magazine  in  Calcutta,  de- 
scribed the  social  and  reli^ous  status  of  his  people  in  India  at 
the  prvsHut  day.    The  work  of  the  next  season  involved  a  similar 
treatment  of  the  Greek  and  Roman  Religions,  Primitive  Chris- 
Jtianity,  Gnosticism,  and  Neo-Platonism.    The  lectures  on  Primi- 
tive Christianity,  which  were  delivered  by  Dr.  Janes,  were  sub- 
sequently compiled  in  book  form  and  have  had  a  considerable 
salei.    Other  oo.oasional  lectures  of  this  period  were  printed  in  the 
I^Westminslor  Review,  the  Index,  Boston  Commonwealth,  Unita- 
^prian  Review,  and  elsewhere,  thus  reaching  and  creating  a  larger 
public  interest  in  the  association  and  its  work.    As  one  of  the  re- 
ilts  of  its  Oriental  studies,  the  association  obtained  honorable 
cognition  abroad,  and  became  the  authorized  recipient  of  the  first 
amplet*^  Eni^'lish  translation  of  that  monumental  work,  the  great 
epic  poi*m  of  India,  the  Mahabharata,  published,  mainly  for  gra- 
tuitous distribution,  by  the  Datavya  Bharfita  Karyala^^>«A.  "Caa 
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head  of  which  is  its  devoted  translator.  Baboo  Pratr^;  i  < 
Roy,  of  Calcutta.    This  work  han  now  reochwl  up-'. 
thousand  pages,  and  is  hardly  more  than  two  thirds  < 

In  snbseqnent  seasons  the  association  utodied  the  ) 
development  of  the  Kational  Movemont  in  Keligion,  Soc;... 
leniB,  viewed  in  the  Light  of  Hiatory,  and  the  works  of  Ralf 
Waldo  Emerson,  Thomas  Carlyle,  and  **  George  EUofc."     It«  mf 
berahip  had  expanded  so  far  beyond  the  original  thirty  or  fc 
who  comprised  the  Sunday-school  class  that  private  jwirlors 

contracted  for  its  meetings,  and  by  til 
^f  the  Second  Unitarian  Church  they  wej_    :  i___,___ 

Tostry,  and  subsoquontly  to  the  main  auditorium  of  the  chc 
Hero  wore  Inaugurated,  in  the  fall  of  I8ft8,  on  S.      ' 
the  notewortby  lectures  and  discussions  on  Evf  i 
tracted  the  favorable  attention  of  many  of  the  leading  minds 
Europe  and  America  to  the  association  and  its  work. 

Mr.  Herlj*Tt  Spencer,  to  whom  tlie  prug^rarame  of  Uiat  y<w_ 
was  submitted,  gave  it  his  cordial   indorBcment,  saying  in 
very  approciativo  letter:  '*  The  spread  of  the  doctriof  ^  r  -  '  -• 
is  both  surprising  and  encouragiug.    The  mode  of 
seems  to  me  admirably  adapted  for  popularizing  evo 
and  it  will,  I  lliink,  be  a  grent  pity  if  the  effect  of  miv.i  . 
tion  should  bo  limited  to  a  few  listt-ners  in  Bnwklyri." 
uptm  this  suggestion,  tlie  n^s(>ciatit)n,  which  had  now 
adopted  the  less  formidable  title  of  "The  Brooklyn  F»^  ' 
ciation,"  commenced  the  regular  publication  of  its  V 
one  being  first  isbucd  in  cheap  pamphlet  f»»mi,  and  ll 
each  season  subsequently  compiled  in  hand&)me  I'h'L  , 
Four  noble  volumes  now  constitute  the  lasting  memorial  of  (fe 
work  of  the  association  for  the  past  four  years  in  f 
evolution  views.    Under  the  titles,  respectivtdy,  oi 
Sociology,  Evolution  in  Science,  Philosophy,  and  Art,  and  Ha 
and  the  State,  the  leading  problems  of  physics,  biology,  philc 
phy,  sociology,  religion,  ethics,  and  practical  politics  hn\T 
ably  treated  from  the  standpoint  of  the  philoeophical 

Much  of  the  work,  and  admittedly  somo  of  *' 
the  assLioiation,  has  boeu  done  by   its  active  i.^ 
whom  distinctions  would  be  invidious.    Tlii^t  work,  whict 
involved  much  time  and  study,  has  btH*n  reud'*"-^  ......... 

the  lecturers.  Others,  not  active  membrHpu  of  1 1 
names  stand  in  tbo  lirnt  rank  of  the  \\ 
CJitvK  of  evolution,  have  cordially  co   ., 
may  mention  Prof.  Johu  Fiskf',"  Prof.  Jo 
D.  Cope,*  Mr.  Dnniol  ^ 
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P.  RoBsiter  W.  Raymond,  Mr.  C.  Staniland  Wake,*  Prof.  Oeorge 
^OuntoD,  Rev.  Jolm  C.  Kimball,*  Prof.  Tbunius  Davidson;  Dr.  E. 
H^Senjantin  Andrews,  President  of  Brown  University;  Dr.  Cliarles 
^De  Ganiiu,  Pniaidynt  of  Swartliinore  Collt'go ;  Dr.  L.  A,  W. 
I?  Allemaii,  Dr.  Francis  EUingwood  Abbott,  Prof.  Jost-ph  Honry 
HA  lien,  Mr.  Edwin  D.  itood,  Mr,  Arthur  E.  Konnelly,  Mr.  Thaddeue 
^B,  Wakeman,  I-tev.  Samuel  .7.  Barrows,  Mr.  DaaicI  S.  Reiusen, 
Hon.  RoswellO.  Horr,  Hon.  Edward  M.  Sbcpard,  Hon.  'Williaia 
J.  Coombs,  Prof.  Araos  G.  Warner ,•  Dr.  T.  D.  Crothers,  Rov. 
^Nicholas  P.  Oilman,  Rev.  E.  P.  Powell,*  Mr.  J.  W.  Sullivan, 
^piiss  Eliza  A.  Youuiaus,*  an<l  Mrs.  Mary  Treat. 

The  aasociatiou  has  been  fortunate,  not  only  in  the  character 
ind  ability  of  its  lecturers,  but  also  in  its  publishers.    The  two 
folumpft  on  Evolution  and  Sociology,  as  well  aa  The  Evolutionist, 
rhich  for  the  past  year  has  constituted  a  modest  bimonthly  organ 
^of  the  association,  were  published  by  James  H.  West,  of  Boston, 
whose  single-hearted  devotion  to  the  work  has  not  been  excelled 
[>y  that  of  the  active  members  of  the  association.    Since  IHItO  the 
lectures  have  been  published  by  Messrs.  D.  Appleton  &  Company, 
)f  New  York — the  publishers  of  the  works  of  Sponcor,  Huxley, 
rin,  and  other  eminent  scientific  teachers  of  our  time.    They 
re  met  with  cordial  recognition  from  leading  reviewere  and 
scientific  teachers,  and  are  having  a  steady  and  constantly  in- 
creasing sale.    The  aim  of  the  assnciation  has  been  to  combine  a 
3pular  ratMle  of  presentation  with  scii^nlific  accuracy  of  Ireat- 
nent;  and  this  end  has  been  fairly  achieved.    Each  lecture  is 
littod  to  criticism  by  competent  invited  speakers  when  deliv- 
\,  s<.)  that  inaccnrucios,  if  tlioy  nxist,  are  discovered  and  cor- 
"Cted,  and  both  sides  of  all  disputed  topics  are  fairly  presentod, 
'A  full  abstract  of  the  discussion  is  published  with  the  lectures, 
which  greatly  adds  to  their  value  in  many  instances  for  all  who 
iesiro  scientific  accuracy  and  have  faith  that  the  truth  is  best 
liacovered  by  the  free  use  of  the  enlightened  reason. 

The  membership  of  the  Bi-ooklyn  Ethical  Association,  which 
iiK<  gnuhialiy  grown  from  year  to  year  with  no  backward  steps, 
low  inclmics  between  two  and  three  hundred  ladies  and  gentle- 
men, of  whom  more  than  two  thirds  are  active  members,  resident 
^n  1-"'  1  and  New  York.    The  remainder  includes  a  number 

EK'nt  associate  members,  whoso  homes  are  in  dilTeront 
of  the  United  States  and  England,  and  fifty-five  corre- 
■'■■''  "-of  the  best^knowu  names  of 

■  ituro  the  worbl  over.    Among 
0  have  Eicoepted  membership  in  the  association  and  ex- 
^bmr  cordial  sympathy  with  its  work  are  Mr.  Herbert 
■  CoiTiisponditits  meabeci. 
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Spencer  and  Prof.  Thomas  H.  Huxley,  of  London,  V  I ; 

frod  Russol  Wallaco,  D.  C.  L.,  LL.  D.,  of  Pttrketone,  i. .  Fr 

land,  the  co-discoverer  with  Darwin  of  the  law  of  natural  - 
Prof,  William  Graham,  M.  A.,  of  Queens  College,  Rt>Ifa8t,  li- 
author  ()f  The  Creed  of  Scieuce,  Social  Probltitiis,  et<;. ;  M.  Tii    1 
bot,  of  Paris,  France,  editor  of  the  Revue  Philosophiqao,  perhapi 
the  most  eminent  advocate  of  the  doctrine  of  <      '     '   n  in  that 
country ;  Count  Goblet  d*A]vie)la,of  Bruseelt;^  15  author  of 

Evolution  of  Contemporary  Religious  Thought ;  Prof.  Brmt 
Haeckel,  of  the  University  of  Jena,  Sase- Weimar,  Germany,  \ 
thor  of  The  History  of  Creation,  Evolution  of  Man,  eU*. ;  PruLi 
Hjalmar  Edgren,  Chancellor  of  the  University  of  Ootlica 
Sweden ;  Baboo  Pratapa  Chandra  Roy,  translator  of  tho  Ma 
rata;  and  Baboo  Amrita  Lai  Roy, editor  of  The  Hindoo  Magaxii 
Calcutta,  India;  and  in  our  own  country.  Prof,  JoH»*ph  Lo  Coct^ 
LL.  D.,  of  the  University  of  California,  author  of  Evolution 
lated  to  Religious  Thought,  etc. ;  Prof.  William  Emmette  Col 
of  San  Francisco, member  of  the  American  Orient 
Edward  D.  Cope,  Ph. D.,  of  the  University  of  I'  „..,,...,.. ;a,m. 
thor  of  Origin  of  the  Fittest,  etc. ;  Prof.  Edward  S.  Morae,  of  lb* 
Poftbo<ly  Institute, Salem,  Mass.;  Prof.  John  Fiske.of  Cambrid^ 
Mass..  author  of  Cosmic  Philosophy,  etc.;  Prof.  Utia  T.  Masco,  1 
the  National  Museum,  Washington,  D.  C,  Presidont  of  tho  Amc 
can  Folk  Lore  Society ;  Prof.  Amos  G.  W  ^  ■.■nt( 

Public  Charities,  Washington,  D.  C,  re<t       ,  cfc 

of  Economics  in  the  Inland  Stanford  University,  California; 
William  J.  Potter,  of  New  Bedford,  Masa.»  Preei^     '     '    ' 
Religious  ABSOciation;  Rev.  Minot  J.  Savage,  •  : 
of  the  Evolution  of  Morality,  etc ;  Rev.  E  P.  Powell,  of  Chtit 
N.  Y.,  author  of  Our  Heredity  from  God,  etc.;  Andrew  Pic 
White,  LL.  D.,  late  President  of  Cornell  University  »nd  UniWl, 
States  Minister  to  Russia;  Mr.  Frederick  May  ' 
cord,  Mass. ;  Mr.  J.  W,  Alfred  Cluett,  of  Troy,  ^ 
C.  Kimball,  of  Hartford,  Conn.,  and  uthent. 

Though  the  association  is  {>erhap&  best  known  foe 
of  ©volution  views,  its  terms  of  membership  aro  eri 
xaatic  and  unsectarian,  being  conditioned  only  by  ffO(< 
acter  and  a  tacit  pledge  to  the  u- 
investigations.    Its  constitution  <  ..^ . 
ship  in  this  association  shall  not  be  reKordud  oe  ocn 
to  any  particular  form  of  rt  " 
other  religious  or  secular  con 
be  rfH|uirod  as  a  condition  of  xa^mi 
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asBociatioiu"    In  order  to  popularize  the  couditiona  of  mem- 
sliip  tUe  annual  dues  have  been  kept  vei^  low^  beiug  at  pres- 
ent only  two  dollars  per  annum.    The  conditions  for  non-resident 
lemberahip  are  similar  to  those  for  active  membership,  the  dues 
[jing  the  same,  and  non-roaident  members  being  entitled  to  i-oceive 
without  further  expense  "publications  of  the  association  of  a 
value  not  exceeding  the  annual  membership  fee."    Corresponding 
, membership,  which  does  not  involve  any  pecuniary  obligation  to 
le  association,  is  bestowed  on  such  persons  in  sympathy  with 
pits  aims  as  the  Board  of  Trustees  may  nominate  and  the  associa- 
tion elect. 

On  the  5th  day  of  February,  1891,  the  Brooklyn  Ethical  Asso- 
'ciation  was  duly  incorporated  under  the  laws  of  the  State  of  New 
_York,  its  objects  being  stated  as  follows  : 

**a.  The  scientific  study  of  ethics,  politics,  economics,  socio!* 
r,  religion,  and  philosophy,  and  also  of  physics  and  biology  as 
fctod  thereto. 

'b.  The  application  of  the  results  of  such  studies  to  the  prob- 
lems of  practical  pbilantliropy  and  statesmanship. 

"'c.  The  procurement,  preparation,  and  delivery  of  popular 
lectures,  expositions,  and  discussions,  and  the  circulation  of  the 
ae,  together  with  other  printed  matter  related  to  such  subjects. 
*d.  The  promotion  of  unity  and  harmony  among  the  friends 
of  progress  by  correspondence,  friendly  intercourse,  and  the  ap- 
plication of  the  scicntitic  method  to  social,  religious,  and  political 
reforms. 

"e.  The  mainteuanco  of  a  library  for  the  purpose  of  more 
effectually  carrying  out  the  objects  of  the  association." 

The  association  long  since  outgrew  whatever  theological  limi- 
tion  may  have  been  presumably  implied  by  its  connection  with 
Unitarian  society.    Its  membership  now  includes  a  minority  of 
fcvowod  Unitarians,  together  with  orthodox  Congregationaiist*, 
episcopalians,  Catholics,  Friends,  and  people  of  other  diverse  re- 
ligious connections,  as  well  as  agnostics  and  liberals  of  various 
stripes  and  degrees  of  belief  or  unbelief. 

The  Ruocess  of  the  association  in  recent  years  and  the  extension 
of  its  work  into  new  fields  of  practical  investigation  have  been 
dne  in  no  small  degree  to  the  faitb,  wisdom,  energy,  and  enthusi- 
asm of  Mr.  Jam<*s  Avery  Skilton,  for  three  years  its  corrospond- 
Iotary  and  an  untiring  worker  in  its  behalf.  Mr.  Skilton  is 
crof  Plymouth  CTtiurch,  a  graduate  of  the  Rensselaer  Poly- 
InslituLe  of  Troy,  N.  Y.,  and  the  Wesleyan  University  of 
QWD,Conii..and  with  a  thorough  scientific  education  com- 
'  lical  aflairsand  long  acquaintanco 

,  the  doctrine  of  evolution  as  ox- 

I  -r,  Mr.  Fifiko,  and  its  ablest  ttdvoca.ts&  v&. 


n 
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Europe  and  Anioricft.    With  a  oloHr  inrnght  into  Lh»3  cai 
social  phenomena^  lie  possossos  great  mdepeiidenr«  of  mil 
judgment.    Though  temporarily  withdrawn  from  official 
tion  with  the  association,  ho  continues  his  tneiubcrslup*  anil  is 
thorough  sympathy  with  its  work  and  aims. 

Mr.  Herbert  Spencor  has  mnnif^ted  hia  sustained  iuterent  I 
the  objects  and  work  of  the  association  by  frequent  rorrf«pon 
ence  and  guneroua  commendation  of  its  «(Tnrl8  aud  uc-oompHii 
monts.    Aftfir  declining  membership  in  the  Frfinch  Acadwray  and 
the  leading  scientific  bodies  of  Ruroj^e^  ht^  ' 

Ethicni  Association  the  high  complimfut  o{  .     .-.^ 

eponding  mcmburship.    The  cordial  feeling  on  his  part  is  hear 
reciprocated  by  every  member  of  tho  aswKsiation,  and      ' 
to  the  lot  of  some  of  its  representatives  to  be  bi""!! 
privilege  of  defending  Mr.  Spencer  against  the  unjust  assai 
his  critics  on  this  side  of  the  Atlantic.    Happily,  he  ha."s  lit 
600  his  great  work  almost  acconiplialieil,  and  its  purport 
bettor  understood  than  it  was  two  decades  ago.    Nowhere  hasj 
found  firnipr  or  more  appreciative  frionds  than  in  America.    Thi 
the  Ethical  Association  has  been  able  in  a  modest  way  to  tak>> 
and  carry  on  the  work  of  popularizing  evolntion  views  go  a>)|| 
begun  by  the  founder  of  The  Popular  Science  Monthly  \%  not 
least  among  the  sources  of  congratulation  in  the  judgmont  of 
members. 

To  continue  this  work,  and  by  means  thereof  to  aid  in  the  sc 
entific  solution  of  those  vast  and  impending  problems  of  ouri 
and  political  life  in  the  discussion  of  which,  umler  the  prova 
a  priori  and  empirical  methods,  wisdom  has  ofteu  h<?t>u  o\ 
by  a  multitude  of  unscientific  and  conflictiog  counsols,  is 
continued  ambition,  and  to  this  end  they  solicit  the  nympathy  ao9 
co-operatiou  of  all  consenting  miuds. 


Bkvibal  travelers  in  Africa  remark  apon  the  b«Ct«r  eoBdKl<ro  of  th»  i 
io  proporlioD  as  tbcy  are  remote  from  the  whlto  men.    Kr.  Al^rO  Coo^  | 
in  bifl  book,  Tangonrikii,  trliicli  record!*  liia  «1pvi3o  rmnt^  cxporlciMtM  in 
AM(^  flSjTR  that  uloiig  iiliuoitt  an^'  Hvtinn  of  the  cuDtmcnt.  from  rmtff  fo  < 
**tbe  farther  the  traveler  adraace^  into  tbo  interior,  Ltic 
the  natifea  found  to  be;    \cf^  dru tikennoia,  Ima  ImmM 
iudepeoduncQ.'*    )ir,  Wilmot  Brook«,  aajra  Lbe  Lon 
west  oouit,  tells  us  tbi>  name  titurj,  whb  a  m<v)- 
iufluencia  inimir^al  to  tbo  African  [lOoplH.    IX>* 
tribva  and  ite  cif  M"*,  *' La-' 

jpntai-t  witb  Iti'  '.■tn"     Av 

re  flOCD  no  mor*;  tlioy  wpr^ 


nda  of  inliabltaDta,  and  b- 
mltgioua. 
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NOTES  ON  PALEOPATHOLOGY. 

Br  B.   W.  81IDFELDT,  M.  D. 

NIMALS  that  livcxl  during  the  past  ages  of  the  world,  and 
now  long  since  extinct,  must  have  suffered,  it  would  soem, 
Pfrom  many  injuries  quite  similar  to  those  now  sustained  hy  thoir 
^descendants  of  the  present  epoch.  So  far  as  the  writer  is  aware, 
the  discovery  of  the  evidences  of  such  conditions  is  of  extremely 
irn  occurrence,  and  the  literature  pertaining  tJiereto  practically 
Ln  liluuk  page.*  Among  fossil  iuvurtehrale  remains  1  du  not  recall 
aver  having  either  observed  or  hoard  of  a  single  instance,  al- 
'  though  during  geologic  times  many  forms  of  the  invertebrata 
uust  have  porislied  when  such  parts  of  their  economies  as  usually 
fossilize  exhibited  evidences  of  disease,  and  would  thus  be  ob- 
pved  by  the  paleontologist  when  those  specimens  came  to  be 
^vered  and  examined. 
^Vith  respect  to  the  vertebratji,  however,  I  have  been  some- 
what more  fortunate  in  this  matter,  as  I  can  show  in  the  course 
of  the  present  article.  Still,  oven  among  them  one  may  examine 
man}'  hundreds  of  specimens  before  ho  will  meet  with  one  of  their 
fossilized  bones  which  shows  that  it  was  diseased  at  tlie  time  of 
the  death  of  its  owner.    It  is  one  of  the  very  rarest  of  things.    In 

I  two  or  three  different  articles,  several  years  ago  and  later,  T  pub- 
lished a  number  of  instances  where,  in  the  preparation  of  the 
skeletons  of  existing  birds,  I  had  discovered  a  variety  of  patho- 
logical conditions  of  the  l>ones.f  Many,  if  not  the  majority  of 
those  cases,  however,  wore  the  results  of  gunshot  wounds,  and,  of 
course,  it  goes  without  saying  that  that  class  of  injuries  would 
not  occur  among  fossils ;  and  their  very  absence  is  one  good  rea- 
Bou  for  the  greater  rarity  of  examples  of  disease  in  the  skeletons 
in  thoMS  extinct  forms,  as  one  may  easily  imagine. 
Several  months  ago  Prof.  E.  D.  Cope,  of  Philadelphia,  placed 
in  my  hands  for  description  some  fifteen  hundrwl  siwciraens  of 
foHsil  birds  from  the  Pliocene  of  southwestern  Oregon.  Here 
thoD,  indeed,  was  au  excellent  opportunity  to  investigate  such  a 
mAtter,  for  surely  among  several  hundreds  of  bones  wo  would  bo 


'  (Oreck  vaXauft,  Auriont,  and  Rtttac,  ■  mfferlDg),  the  word  UMd  ]b  IHm 

•  li<nn   livrv  prupoii^l  under  nliicli  mxj  bo  described  all  dlftBUSd  Of 

'I  ui  Um  rvmuui  uf  cittat-t  or  fovcil  auiiuKlt, 

itrtlclM  of  mine  on  this  ralgect:  (1)  Notes  oa  a  Few 

■  "  Araprifon  Naturalist,  vol.  rv,  April,  ISftl,  jip. 

[a'  Itrak<4,  Tht^  Journal  a(  ContparBtiri>  MetiUioe 

ii.  It^l,  IK-:  (illii.^tnt«d);  (3)  Kumples  of  FVao- 

■  i«,  TW  Nt'w  Yurk  Uedioal  Juunialvul  ilvii!,  Nn 
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most  likely  to  meet  with  at  least  a  few  apecimons  of  a  c 
to  which  reference  has  just  been  made. 

These  fossils  were  principally  of  water  birds,  having  been  dis- 
covered in  the  former  bottoms  of  dried-up  Tertiary  alkali  lakeSj 
or  npon  the  margins  of  those  undergoing  a  simitar  process.  With 
them  wore  found  immense  numbers  of  arrow  points  of  human 
manufacture,  and  the  question  had  arisen  as  to  whether  it  were 
not  possible  that  they  had  been  shot  at  the  game  during  former 
times.  To  shed  further  light  upon  such  an  interesting  subject,  I 
most  carefully  examined  each  and  all  the  specimens  to  discover  if 
possible  any  healed  wounds  (fossilized)  that  may  have  been  pro- 
duced by  such  means.  My  interest  in  this  matter  was  much 
stimulated  by  wliat  Prof.  Cope  had  formerly  written  in  the 
American  Naturalist  for  November,  1889.  After  describing  the 
discovery  of  the  bird-fossils  referred  to  above,  that  eminent 
leonlologist  there  says  that  "scattered  everywhere  in  the 
posit  were  the  obsidian  implements  of  human  manufacture.  Some 
of  these  were  of  inferior,  others  of  superior  workmanship, 
many  of  them  were  covered  with  a  patine  of  no  great  thickn 
which  completely  replaced  the  natural  luster  of  the  surfaca 
Other  specimens  were  as  bright  as  when  first  made.  The  abac- 
dance  of  these  flints  was  remarkable,  and  suggested  that  they  had 
been  shot  at  the  game,  both  winged  and  otherwise,  that  had  in 
former  times  frequented  the  lake.  Their  general  absence  from 
the  soil  of  the  surrounding  region  added  strength  to  this  supposi- 
tion. Of  course,  it  was  impossible  to  prove  the  contemporaneity 
of  the  flints  with  animals  with  whose  bones  they  were  mingled, 
under  the  circumstances  of  the  mobility  of  the  stratum  in  which 
they  all  occurroil.  But  had  they  been  other  than  human  flints, 
no  question  as  to  Uieir  contemporaneity  would  have  arisen  "  (page 
979), 

Now,  I  found  no  fossilized  injuries  of  the  bones  in  question 
that  could  bo  attributed  to  wounds  of  them  that  arose  from  ar- 
row-shot; but,  on  the  other  hand,  one  or  two  pathological  condi- 
tions of  interest  were  discovered,  and  one  of  these  a  fracture  in 
the  course  of  healing. 

In  order  to  make  clear  the  stage  at  which  this  healing  frac- 
ture existed  at  the  time  of  the  death  of  the  individual  that  su^ 
tained  it,  I  will  first  offer  a  few  remarks  npon  the  course  of  sach 
injuries  in  existing  animals. 

Fractured  extremities  of  bones  in  both  mammals  (not  includ- 
ing man)  and  birds  are  rarely  kept  quiet  and  properly  approxi- 
mated during  the  healing  process,  which  takes  place  at  the 
fractured  extremities.  This  results  in  the  formation  of  a  "pro- 
visional callus"  which  soon  surrounds  the  broken  ends  of  the 
bones,  and  acts  as  an  osseous  splint,  that  strengthens  with  tiina 
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'or  the  first  week  or  more  this  exudation  of  reparative  material 
talcos  place  at  tho  point  of  fracture — occurring  oxtomally  1>b- 
tweeu  the  periosteum  and  the  boue,  aud  internally  between  tliu 
medullary  membrane  and  the  bone.  At  the  end  of  about  three 
weeks  this  provisional  callus  acquires  a  firmness  about  equal  to 
that  of  cartilage;  which,  at  the  end  of  three  months,  l>oth  inter- 
nally and  externally,  ossifies — the  ossification  being  more  or  less 
of  a  spongy  naturu.  Sbrinkage  now  takes  place,  and  this  spongy 
ossification  becomes  modeled  down,  forming  compact  bone. 
Still,  at  this  stage  the  fractured  ends  are  only  united  by  fibrous 
tissue,  though  the  smToundlug  ossified  callus  holds  them  firmly 
together. 

Finally,  this  provisional  callus  undergoes  more  or  less  com- 
plete absorption,  and  the  pervianeni  callus  forms  directly  between 
the  fractured  ends  of  tho  bona  This  results  in  the  nearly  com- 
plete disuppcarance  of  the  periosteal  enlargement,  and,  internally, 
in  the  re-establishment  of  the  medullary  canal.  Normally,  this  is 
the  course  of  the  union  of  fractures  in  long  bones,  of  the  charac- 1 
ter  referred  to  above,  but  there  are  a  numlwr  of  exceptions  to  it, . 
nnd  irregxilar  unions  (x:cur  which  do  not  require  comment  from 
Die  in  the  present  connection. 

Several  years  ago  I  ubtained  a  turkey  vulture  {Cathartes  aura) 
that  had  survived  a  glance  shot  from  a  carbine  ball  which  frac- 
tured Ixith  bones  of  the  left  forearm  of  the  upper  extremity.  It 
\\w\  also  sustained  other  fractures,  all  of  which  I  fully  described  | 
in  the  Now  York  Medical  Journal  (see  No.  3  of  foot-notes  given 
anietx).  This  bird  I  subsequiMitly  killed  with  chloroform  and  pre- 
pared its  skeleton.  Upon  examination  it  was  discovered  that  the 
left  ulna  and  radius  were  each  fractured  at  the  poiuts  shown  in  I 
the  accompanying  cut  (Fig.  1),*  and  were  at  the  time  of  its  death 
at  that  stage  of  union  where  the  proWsioual  callus  is  well  under  j 
way  toward  absorption. 

From  my  various  observations  in  such  cases  I  have  arrived  at ' 
the  conclusion  that  at  this  stage  the  weakest  point  in  the  provi- 
Bioiiul  callus  lies  in  the  plane  of  the  meeting  of  that  material,  as  it 
ia  funiished  by  the  two  broken  ends  of  the  bone — in  other  words, 
it  is  at  its  thickest  part  and  in  the  plane  of  the  fracture,  I  mention 
this  fact,  as  reference  will  soon  be  made  to  it  again,  further  on. 

Owing  to  the  sup|>ort  afitorded  by  the  quill-butts  of  the  sec- 
ondary feathers  of  the  wing  in  a  bird,  acting  as  a  compound  splint 
of  Nature's  furnishing,  the  radius  and  ulna  in  that  class  of  vert©-j 
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\  bratos  uisually  unite  with  scarcely  aoydi^ 

i  formity.  This  ia  by  no  means  the  ca«e 
mammals  below  man»  for  in  them,  wb< 
the  long  bones  of  th«  limbs  oro  fmct 

I  near  their  mid(]le,or  even  in  the  upper 

'■■  ^  lower  thirds,  very  considerable  anifulun 

I  J  results  upon  union — an  angiilarit  ■ 

\u  somo  oases  may  oven  e<)ual  a  rig!     _„_ 

i . «  as  I  once  saw  in  the  case  of  a  fracture 

n  c  the  fonuir  in  a  muskrat  (FiJtr-r  zif 
;  "f  The  specimen  exhibiting  the 

■  I  in  Prof.  Cope's  collection  of  foBsiJ  b»; 

\JZ  consists  of  a  portion  of  some  ^ 

i  b  the  humerus  from  a  bird  appii: 

I  ^  the  size  of  a  medium-sized  gooise.     It 

'  S  about  \'h  centimetres  long,  and  has 

:•  broken  longitudinally  both  through 

;  A  callus  and  the  shaft,  the  curreapo: 

«  piece  having  been  lost.     If  the  pi 

5  from  the  humerus  of  such  a  bird  an  I 

J  mentioned,  it  must  be  from  tlie  very  mn 

:  dleoi  the  shaft,  for  it  presents  uu  |hart 

%  the  sigmoid  curve  as  seen  at  either  ex 

«  ity.     The  walls  are  comparatively 

^  and  the  medullary  canal  largo.    The 

5  tuf e  occurred  square  across,  or  at  ngl 

I  angles  to  the  axis  of  the  shaft, 

c  no  i)rovisiouul  callus  within  ihr 

%  lary  canal,  but  the  bone  in  the  niri^ 

3  hood  of  the  fracture  within  i' 

*  roughened,  showing  tlin  rITct 

I  tempt  at  repair.    Probably  the  in 

%  provisional  callus  may  have  bcwu  bi 

*■  out  (.)f  thf  specimen  before  it  wiiB  disooi 

§  orefl.     Kxterually   the  fossilii*«!, 

^  bony  cjillus  is  quit*  abundant,  

It  3  I  the  appearance  of  the  dit'lal  n 

i  "  callus  npon  the  ulna  of  the 

t-*  ture  shown  in  Fig.  I.  and  w«    . 

S  that  stAge  when  the  individual  pf»r 

t  Among   existing  birdn  of   ll 

~  which   I  suspect  lliits  ji|t.-  i>i 

i^  as   the  swaus,  geiwi*.  am! 
known  vc 
case  of  the  direct  simple  fracture  ' 

ibeybe  uot  purauM  to  tUo  death  by  the  baut> 
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about  on  the  water  during  the  day,  and  feed  along  the  shoi-e  or  in 
the  marshes  at  night,  always  holding  the  wing  wel!  up  until  the 
fracture  unites.  Tlio  case  is  different  with  land  binls,  whore,  in 
getting  about,  the  seat  of  the  break  is 
often  violently  disturbed. 

This  interesting  fossil  specimen,  then, 
goes  to  prove  that  the  union  of  fractures 
of  the  shafts  of  the  long  bones  in  the 
vertcbrata  during  tho  later  Tertiary 
times  was  identical  with  what  now  oc- 
curs in  the  case  of  existing  forms.  Such 
a  thing  would  be  most  naturally  sus- 
|)ected,hut,  as  with  some  of  the  simpler, 
8elf-e\'ideut  theorems  in  geometry,  it  is 
invariably  required  that  the  proof  be 
forthcoming.  It  is  quite  another  thing 
to  conjecturt)  how  this  fractury  came 
about.  If  I  be  right  in  my  guess  that 
the  specimen  was  a  bird,  and  that  bird 
was  a  goose,  why,  it  may  have  been  done 
in  battle  with  one  of  its  own  kind ;  it 
may  have  been  done  by  a  blow  from  a 
bird  of  pruy,  whic:h  afterward  failed  to 
secure  the  quarry.* 

Such  evidence  as  I  possess  upon  the 
first-mentioned  .supposition  is  by  no 
means  to  bo  implicitly  relied  upon;  and 
in  the  case  of  the  second  sup{)ositioii 
euch  a  circumstance  as  is  pointed  at 
would  certainly  be  one  of  the  rarest  oc- 
currence. 

The  bone  could  much  more  easily 
have  been  broken  by  having  been  struck 
by  an  arrow  by  its  flint-i)ointt*d  head, 
provided  it  were  shot  with  sufficient 
strength  from  a  bow.  Of  the  probabil- 
ity of  that  I  leave  tho  reader  to  judge 
for  himself;  there  is  some  eviJeuce  to 
sustain  such  a  conjecture,  no  inconsid- 
erable part  of  which  has  been  presented 
above,  and  more  can  easily  be  found 
between  tho  lines. 

I  pass  now  to  the  consideration  of 
other  pathological  condition   pre- 
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rented  on  the  part  of  the  hones  of  the  fossil  birds  in  Prof.  Oope'i 
coUtffition.  It  occurred  only  in  specimoos  of  swans,  geese,  and 
ducks,  and  consisted  in  a  more  or  less  abundant  exudation  of 
spongy,  osseous  material  that  appeared  upon  the  proximal  part 
of  the  first  or  poUex  metacarpal  of  the  carpo-meLacarpus  (Fig. 
2,  a).  It  was  present  in  a  good  many  8X>ecLmens  of  all  the  fami- 
lies  enumerated  above;  it  was  entirely  absent  in  a  lesser  num- 
ber of  sjtocimons  of  two  or  throe  of  the  same  groups.  It  wonld 
seem  to  me  that  such  a  condition  could  only  be  brought  abont 
by  some  blow  or  other  ^von  at  the  point  in  qu(»stion,  which 
point  is  one  in  the  wing  of  those  birds  that  is  quite  superficial,  in 
so  far  as  the  hone  is  concerned,  and  might,  upon  receiving  a 
square  rap  of  sufficient  force,  injure  its  periosteum  to  such  an  ex- 
tent as  to  have  a  subsequent  osseous  exudation  result  there.  Thfl 
vast  majority  of  those  fossil  anserine  birds  of  that  region  were 
identical  with  those  species  now  in  existence  in  our  avifauna,  and, 
it  is  but  fair  to  presume,  possessed  habits  similar  to  them.  Yet  in 
Pliocene  time  they  may  all  have  had  some  different  habits  :ii 
occurretl  to  me  that  they  may  have  fought  each  other  with  their 
■wings — or,  may  be,  fought  some  common  enemy  as  yet  unknown 
to  us.  The  fossil  bones  exhibiting  this  disease  may  have  be- 
longed only  to  the  males,  and  they  may  have  fought  during  the 
breeding  season ;  or  it  may  have  occurred  only  in  the  females,  who 
for  some  reason  may  have  been  called  upon  to  fight  with  their 
wings  in  itefense  of  their  young.  Some  exialiinj  birds  have  large 
spurs  upon  certain  bones  of  their  hands,  and  they  are  known  to 
fight  with  their  wings  at  the  present  time;  but  in  some  future 
epoch,  if  the  descendants  of  those  forms  persist,  the  necessity  for 
such  an  armature  may  pass  away,  and  with  it  the  spurs  them- 
selves. Modern  swans  are  known  to  strike  a  blow  with  their 
wings  in  defending  themselves  or  their  young-  AVith  these 
thoughts  in  my  mind  I  asked  Prof.  Cope  for  his  opinion  in  the 
premises,  and,  without  hesitation  or  hint  from  me  as  to  my  own 
musings,  he  answered,  "  Why,  possibly,  they  fought  each  other 
with  their  wings."  I  have  never  ohserve<i  any  similar  patho- 
logical condition  in  our  modern  Anseres,  and  1  have  both  made 
and  examineti  skeletons  of  a  great  many  of  them. 


A  Panirh  antnQnlo^gt^  G.  V.  Siiiitli,  bos  i>eeD  experinitiniing  apon  the  pn^■ 
tioAbilit;  of  using  the  simpler  forms  uf  Hint  itnpteinente  for  working  in  wood.  He 
fitted  honilles  of  various  form«  in  the  flints  and  worked  with  tliem  on  pine  villi 
complete  san^^css.  lie  waa  in  some  casea  conrincod  tliat  tbe  aHine  Dint  hntrhcl 
would  seive  equally  well  for  working  harder  wood  than  pine.  Witli  titcso  primi- 
tive toole  it  would  be  poHsible  to  bring  down  large  treea  and  execute  all  tind*<rfj 
simple  carpontrf  work. 
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THE  SCHEELE  MONUMENT  AT  STOCKHOLM. 

Bv   FUED.   HOFFMANN. 

\S  the  first  <lny  of  August,  1874,  the  chemists  of  Great  Britain 
dedicated  a  monument  to  the  British  discoverer  of  oxygen. 
"On  the  same  day  a  large  number  of  Amoriean  chemists  assembled 
^ftt  the  beautifully  located  village  of  Northumberland  at  the  junc- 
^■ion  of  the  two  branches  of  the  Sus()uehanna  River,  in  order  also 
^^^B»ay  homage  to  the  memory  of  that  remarkable  theologian, 
^^^Doeopher,  and  naturalist,  Joseph  Priestley,  who  lived  and  died 
in  that  qniet  Fennsylvanian  village.    In  the  orations  delivered  at 
this  occasion  of  the  centounial  of  the  discovery  of  oxygen,  the  ele- 
ment which  for  the  following  half  century  became  the  corner- 
Rtone  for  the  Btruct\irc  of  a  new  chemical  philosophy,  eipial  jus- 
ice  was  done,  especially  by  tlie  late  Prof.  Sterry  Hunt  and  Prof. 
I  Lawrence  Smith,  to  both  discoverers  of  oxygen,  Priestley  and 
Boheele.    Botli  men,  though  of  different  caliber  and  station  in  life 
knd  searching  in  difTorent  directions,  recognized  almost  at  the 
bame  time  and  independently  of  each  other  the  nature  of  oxygen, 
and  to  a  large  ext-eiit  also  the  important  part  which  this  element 
^^lays  in  the  commonest  chemical  processes  and  changes  of  matter, 
^■fet  both,  skilled  and   ingenious  experimentalists  though  they 
^were,  and  Scheele  keen  aud  discerning  in  deduction  and  applica- 
^Dion,  prepossessed  by  the  doctrine  of  Stahl,  then  prevalent  and 
apparently  settled,  missed  tho  real  bearing  and  ultimate  conse- 
^puence  of  their  discovery,  and  died  defenders  of  the  theory  of 
P^>hlogistou — the   very   men    who    furnished    the    facts  and    the 
weapons  with  which  that  hypothesis  was  shattered  a  few  years 
afterward  by  Lavoisier,  and  a  new  system  of  cliemical  philosphy 
was  established. 

Tho  memory  of  these  three  contemporary  representative  in- 

rostigrttors  of  the  three  foremost  nations  of  their  time — England, 

Jermauy  (Schoelo  was  a  German  by  nationality,  born  in  Pome- 

inia,  then   under  Swedish    rule),  and   France — has  ever  since 

en  honored.     Monuments  have  been  erected  to  Lavoisier  in 

I'aris,  to  Priestley  in  Birmingham  (IS74),  and  to  Scheele  in  KOping 

ViH).     Schoelo  especially  has  re[>eatedly  been  remembered  by 

lis  grateful  a^loptive  country,  Sweden.    In  1790,  four  years  after 

lis  death,  the  Academy  of  Sciences  in  Stockholm,  of  which  he 

been  a  member,  had  a  medal  stioick  to  his  memory.    It  con- 

on  one  side  his  portrait  in  relief,  and  on  the  other  a  sym- 

olic  representation  of  tho  disco\'ory  of  oxygon,  and  the  inscrip- 

"/'  ^iai  sine  morfe  decus**  (the  lieauty  of  his  genius 

il).     In  18'-i7  the  Academy  had  a  second  medal 

loele'fl  portrait,  aud  on  the  other  side  the  v%\\i^ 
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figure  of  Isis  with  Hormes  lifting  tho  veil,  and  the  insrription, 
" NaiurcR  sacra  orgia  ntovil"  (he  stirred  the  holy  mysteriea  of 
Nature).  In  the  same  year  the  Apothecaries'  Society  of  Sweden 
erected  a  monuiuent  with  a  relief  portrait  of  Scheele  in  tho  Lu- 
theran church  ill  Koping,  of  whifh  SL-heele  had  been  a  member. 

At  the  occasion  of  the  centennial  of  Scheele's  death.  May  21, 
1886,  a  memorial  service  was  held  at  Koping,  where  Prof.  Berg- 
strand,  of  Stockholm,  delivered  an  oration  on  the  life  and  life- 
work  of  the  eminent  apothecary  and  chemist.  On  this  occasion 
the  project  wa«  advanced  to  erect  to  Sohetde  a  monument  at 
Stockholm  similai*  to  the  one  that  harl  been  placed  there  to  Berze- 


Uus  in  1855.      Tho  Apothecaries'  Society  of   Stockholm  fo9 
tliia  pi-oject  in  close  accord  with  the  learned  societies  of  tho  cooll 
try,  and  with  so  much  success  that  the  requisite  funds  were  ! 
raised.    A  committee,  with  Prof,  von  Nordenskjold  at  ita  l 
took  charfice  of  the  matter.    Prof.  1.  Borgeson,  the  eminent  Swedish 
sculptor,  undertook  tho  modeling  of  the  statue,  and  ha.s  executed 
a  fine  work  of  art.    The  statue,  which  represents  the  chemist  r^fe^ 
ing  on  a  chair  and  watching  a  process  of  ignition  in  a  crucibli 
was  unveiled  on  the  9th  of  Decembfr,  1802,  the  one  hundre<I  an 
fiftieth  anniversary  of  Scheele's  birth.    It  stands  in  the  '*  Hi 
bio  Garden/*  one  of  tho  city  parks,  upon  a  beautiful  floral  par- 
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teire  near  the  moDuinent  of  Linn^,  erected  in  1885.  The  iinveil- 
^ing  took  place  in  the  presence  of  King  (^scar  of  Sweden,  all  tlie 
royal  princes,  the  ministers  of  state,  the  invited  descendants  of 
the  Scheele  family,  and  of  numerous  representatives  of  the  state 
md  city  governments,  of  the  universities  and  the  learned  societies 
>f  the  country.  Prof,  von  Nordenskjold  delivered  a  brief  dedica- 
tion oration,  and  numerous  wreaths  of  flowers  were  deposited  at 
the  base  of  the  monument  as  offerings  from  the  institutions  and 
societies  represented  by  delegates.  This  ceremony  being  over,  a 
Rtute  Ijantjnet  took  plnro,  at  which  Prof.  P.  T.  Cleve,  of  Upsala, 
the  biographer  of  Scheele,  delivered  a  brief  oration ;  and  Prof. 
{etzius,  of  Stockholm,  Prof.  Waage,  of  Christiania,  Prof.  Curman, 
>f  Stockholm,  and  apothetwiry  William  Sobald  addressed  the  aa- 
Bemblage.  A  large  number  of  congratulatory  telegrams  and  mes- 
f  rom  learned  societies  and  eminent  scholars  from  Sweden, 
and  from  Berlin,  Vienna,  St.  Petersburg,  Copenhagen,  Paris,  and 
other  cities  were  received  and  read. 

In  the  evening  the  AiK)th**caries'  Society  of  Stockholm  gave  a 
sanquet  to  about  two  hundred  and  fifty  invited  guests.  Apothe- 
pary  I.  Nordin  (U'livt-rod  the  oration  on  Scheele  as  an  apothecary 
and   chemist.     Prof.  Stahre,  of   the  Pharmaceutical  Institute  of 

t Stockholm,  communicated  the  thanks  of  the  society  to  the  chair- 
man  of  the  Scheele  committee.  Prof,  von  Nordenskjuld,  as  well 
118  to  the  sculptor.  Prof.  Borgeson,  and  presented  them  with  the 
first  copies  of  a  Schpole  medal,  struck  for  this  occasion  in  silver 
taud  in  aluminum.  This  medal  bears  a  relief  portrait  of  Scheele 
with  thiH  in.'jcription :  "Carolo  Ouilnio  Scheele,  pharniacetttie 
fficmico  g^rati  cultorcs  Ordo  PlHiTmacent.  Sutoia "  (the  Swedish 
order  of  pharmacists,  grateful  cultivatoi*s  of  their  art,  to  Charles 
"William  Scheele,  the  chemist).  On  the  other  aide  is  a  representa- 
tion of  Scheele's  house  and  pharmacy  in  Kuping,  with  the  inscrip- 
tion, "  Domesiici  parietes  ipsum,  non  famavi  conlinuertuU"  (the 
walls  of  his  house  could  not  contain  his  fiimu), 
■  Besides  notic»-*s  in  larger  chemical  and  historical  works,  brief 

Hbiographies  of  Scheele  have  been  published  at  different  times, 
^^mostly  in  Germany,  and  especially  at  the  occasion  of  the  celebra- 
tion in  I8K1;,  but  only  a  few  in  ICnglaud  and  America.    Of  the  more 
riH-'ent  oni;s  are  those  by  Prof.  P.  T.  Cleve  in  Upsala,  and  by  Prof, 
P.  A.  Flilckiger  in  Strasburg,*  and  a  brief  sketch  in  Vol.  XXXI, 
es  83a-6rt4,  of  The  Popular  Science  Monthly, 
cheele's  writings,  all  in  G}«rman,f  of  whioh  the  treatise  on 


•  B»j»rin(*"l  (o  vol.  iv,  pji.  |«S  mmI  2«>t*,  o(  Pliarmacwm,  a«nJ*chau,  Vew  York. 

"'1  livhti; •■■■'' '■■"•   '»!■»   1''-  >■)  Suvdni.  HcliM'lc  rvntaiiied  w>  much  ■  Oer- 

<■:  diu  liDptirfcol;  his  (wtvyx  mildroMed  to 
Btlenoe,  «er«  aH  wrUteu  lu 
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Air  and  Fire,  writton  in  177.^,  ia  the  moet  remarkable  onc^l 
collected  and  published  in  1793.    His  contributinna  to  the  Aic 
emy  of  Sciences  in  Stockholm  have  been  issued  in  nn   Kngiiilt- 
translation  by  Thomas  Boddoes.     Prof,  von  Kord-  if 

pared  for  the  recent  celebration  a  complete  colloction  . ., 
scientific  notos  and  of  his  letters  to  eminent  contcrapoij 
which  has  jnst  been  issned  in  a  Swedish  and  a  Qerman  *-* 
Tliis  voluminous  and  splendidly  prepared  work  is  an  im| 
supplement  to  all  former  publications  of  Scheele's  writinjc 
the  several  historical  sketches  of  his  Ufa  and  labors,  andj 
paramount  value  to  every  student  of  the  history  of  chei 
From  among  the  mauy  interesting  new  facts  brought  to  light] 
it  are:  Scheele  obtained  and  recug^iized  oxygen  '  '- 
as  in  1705  in  connection  with  his  researches  of  ri 
fore  the  year  1771  he  obtained  oxygen  in  various  ways  by 
silver  and  mercury  carbonates,  silver  and  gold  oxi^les.  . 
nitrates,  arsenic  acid,  and  black  oxide  of  manganese,     h 
fore  obtained  and  recognized  oxygen  several  years  before 
lei/s  independent  discovery  of  it     At  about  the  ^*-■      '■■ 
taiued  and  recognized  nitrogeD,hydrogen  sulphi<l 
ri<le,  ammonia,  and  nitrogen  dioxide  gases.    He  knew  t>oforv  V!\ 
the  color  rent^tion  of  the  blowpipe  flame  with  (totasainm 
sodium  compounds,  ami  made  use  of  them,  as  also  the  m^ho 
of  separating  iron  from  mangaiieHH  by  means  of  aop'" 
was  also  familiar  with  the  transformation  of  insolu.... 
into  soluble  ones  by  fusing  them  with  alkalies. 
Schcole*8  letters  and  laboratory  notes  just  p^:' 

von  Nordeuskjold  bear  evidence  of  his  advuuv; 

most  departments  of  chemistry,  and  of  the  unusually  lari*e  nn^ 

ber  of  his  researches,  observations,  and  exact  discern 

numberless  experiments  and  deductions.    The  book 

novel  views  and  facts  relative  to  the  interesting  period  of 

transformation  from  the  phlogiston  epoch  to  the  :      ' 

trines  of  chemical  philos4iphy  and  application.    It 

bears  ample  evidence  of  the  fundamental  intluoncv  and 

which  8cheele*B  labors  and  ingenuity  have  had  in  pr  : 

clearing  the  domain  of  choinislry  for  Lavoisier's  irab- 

retical  consummation. 


•  CWrl  Willietiu  Scheele.    Nftch|^l««flom)  Uriufu  uuJ  AnJa-UAmw.-^-.      TIccbu* 
Voa  A.  El.  NonJcttikjuId.    (hie  large  octavo  vuliiutr,  |i|i.  t>\ 
leiUTB.     .Suxjkholm,  I«*.<S,     Tliw  work  i-  "l,i.i,.!,^.i  t,i  , 
order  the  fiurttun  w  Siredbb  olidoo  wii 

pMlil  bj  inU'nuUmuil  numvy  onlor  MMrta- -1   i  ..y"--i   -i  ■ 

holm,  Hwc4lvD. 
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PART   I. 

THE  following  ncconnt  of  a  few  of  the  cnstoms  common  among 
the  tribes  of  oiist  central  Africa,  in  the  region  of  Luke  Nyassa, 
been  gathered  from  many  sources;  most  of  the  statements 
lavo  been  revised  and  corrected  by  missionaries  and  others  who 
have, during  the  past  twelve  years,  been  resident  in  the  lake  region. 
As  early  as  IJ»K(J,  Don  Santos,  writing  of  the  nativeit  of  eitstom 
^Africa,  inclines  to  the  belief  that  they  once  were  acquainted  with 

I  true  religion,  and  that  they  had  degenerated  to  such  ^  degree  that 
it,  and  all  idea  of  a  former  civilization,  had  been  entirely  lost. 
Tbis  opinion  bo  baaed  ui)oa  the  existence  among  them  of  trial  by 
ordeal,  which  he  regarded  as  having  its  origin  in  Scripture,  and 
that  from  this  source  they  must  have  first  obtained  it.  The 
irorthy  Portuguese,  had  he  lived  in  our  day,  would  hardly  have 
attributed  customs,  dating  perhaps  thousands  of  years  before  the 
Exotlus.  to  the  Mosaic  legislation.  One  fact  ho  does  record  which 
ia  of  deep  interest,  if  his  account  can  be  fully  relied  upon,  and 
that  is,  that  near  Tct<^,  on  the  Zambezi,  men  and  women  wore 
Lconfinod  in  regular  pens  like  cattle,  and  slaughtered  for  food  as 
FTequired.  These  were  prisoners  taken  in  war,  and  who  could  nQj 
there  being  a  large  number,  be  "  used  up  at  once," 

Of  all  central  African  customs  trial  by  ordeal,  which  is  unff 
versal,  is  that  which  is  most  revolting  to  a  European   brought 
for  the  first  time  into  contacit  with  savage  life.    When  a  man  ia 
iccuHod  of  any  crime,  as  theft,  arson,  murder,  witchcraft,  or  the 
like,  evidence  is  brought  against  him  in  the  way  common  through- 
out the  whole  continent      This,  however,  is  never  final.      The 
ccuser's  witnesses  swear  to  anything  required  of  them  without 
l!io  slightest  compunction  of  conscience,  and  as  the  prosecutor 
produce  his  evidence  first,  the  defendant's  witnesses  are 
■eady  to  swear,  and  do  swear,  the  opposite  of  all  that  has  been 
id.    Trial  is  invariably  in  open  court,  and  nothing  said  by  the 
ritnesses  for  the  prosecution  can  be  concealed  from  those  that 
to  follow.    There  are  no  aiTidavits,  thus  making  contradiction 
U  once  simple  and  safe.    If  rebutting  eyidence  were  allowed,  the 
'   V  trial  would  be  interminable.    For  a  witness  to  bo 
nr  13,  in  such  a  caeo,  a  compliment.    It  proves  that  his 
told,  and  that  he,  by  inference,  is  a  very  clever  fellow. 
'    f  bewitching  he  would  regard  it  as 
i>ion  liowl  without  an  hour's  delay. 
|r  defects  of  trial  in  court,  that  by  ordeal  i% 
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adopted  in  all  kinds  of  causes,  boih  civi'.  anl  .-nnnnal. 
caae  proceeds  before  the  coudcQj  tbe  aiiUh-r-'i  j»t  iiiU-rvj 
mands  tlie  Tnwat,  and  this  demand  his  frieii<is,  if  thuy  belic\ii  h^ 
innocent,  persistently  press.    The  accuser  resiste  the  demand 
unnecessary,  knowing  that  bhould  the  culprit,  even  if  caught 
handed,  recover,  he  will  be  placed  in  a  difficult  poeitiatu    He 
in  that  case  have  no  claim  to  compensation  for  an  in^'-"    '^r 
may  in  turn  be  successfully  sued  for  willfully  seeking  i 
another  man's  reputation.    The  belief  in  the  ab> 

trial  by  mtvai  is  universal,  and  the  beginning  u;... 

ing  is  thus:  "If  he  is  guilty,  he  dies;  if  he  does  not  die, she 
the  stolen  property  be  found  on  his  person,  he  is  not  gnil^ 
another  put  it  there,  or  he  was  bewitched." 

■The  life  of  an  African  properly  begins  at  puberty.    Then  ho] 
no  longer  a  nhild,  and  discards  both  the  work  and  annusemeDtA  i 
boyhood.    Tht-re  is  no  great  difference  between  the  customs 
central  Africa  and  those  in  the  south  ae  regards  iofaocy  aad 
childhood.*    The  seclusion   of  the  mother,  pu:   "  '       '' 

magician,  sacrifice  to  ancestral  spirits,  wt-ariug  i' 
off  evil  and  to  promote  growth  and  strength,  are  ail  customs ' 
which  we  are  familiar  among  the  better  known  tribes  * 
on  the  Cape  Colony.    In  thn  lake  region  the  rit^jsof  a, 

into  manhood  do  diJfor  considerably,  but  as  this  is  a  anbji 
which  has  not  been  very  fully  investigated,  what  fo!'   — - 
measure  tentative.     The  rito  of  circumcision   is   ^ 
though  many  observers  ti-ace  this  to  Arab  influence,  thoro  i 
no  suflioieQt  warrant  for  the  asaumptioa.    Few,  if  any, 
habits  have  been  universally  adupti>d,  uud  why  this  one  nUytr 
than  othurs  ?    At  circumcision  it  is  customary  r  .^  xukk 

phyt^  and  treat  them  generally  as  is  done  by  Z vi 

the  close  of  the  ceremonies  being  marked  fay  dancing,  feast 

and  riot.    The  j'oung  men  have  arms  put  into  their  bauds  j 

are  harangued  by  the  elders,  bards,  and  magicianr^.     Th'*^ 

now  men  and  men's  work  is  to  be  theirs.    Herdioff, 

ing,  and  nil  domestic  duties  in  which  tht>y  n    '       ' 

thciy  havo  no  longer  any  concern  with.     W'h 

ing  causes  must  now  occupy  their  thoughts,  for  they  are  to  < 

the  place  of  the  fathers,  and  on  them  will  dejM  l 

the  tribe  and  the  maintaining  of  its  honor.    '1 

their  chief,  avenge  his  wrongs,  wage  war  at  his  woni,  ao<j 

I  his  commands  if  that  should  iTT-'-  •' —'- 
once,"  with  which  philos<.»phy  tli 
of  full  manhood. 
rtni 
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Toung  women  are  initiated  int-o  the  mysteries,*  as  the  cere- 
3168  are  called,  by  rites  and  ceremonies  nearly  akin  to  inion- 
gane  in  the  south,  and  are  then  taught,  in  actual  fact  and  by 
experience,  mucli  that  would  be  regarded  as  immoral  and  not  to 
bo  named  among  Western  nations.  The  details  of  those  ceremo- 
nies I  have  not  been  able  to  obtain  and  verify  with  that  degree  of 
accuracy  that  would  justify  publication,  as  it  might  tend  to  mis- 
,]cad  and  confuse.  One  thing  is  certain,  that  in  the  case  of  both 
^onng  men  and  women  separating  into  pairs  with  persons  of  the 
Dsite  sex  is  deemed  essential.  If  this  were  neglected  in  the 
of  girls  after  the  establishment  of  the  menstrual  functioDf 
Iboy  would  die.  There  is  a  second  ceremony  when  a  woman  ia 
for  Uie  first  time  enceinte.  Her  friends  gather  and  make  prepara- 
tions as  for  a  marriage  feast ;  her  head  i.s  shaved ;  the  matrons  in 
^tendance  sing  snnga  and  give  the  neophyte  much  advice,  finish- 
'Ing  with  a  glorious  revel  at  night. 

Taking  the  people  as  the  traveler  moots  with  them,  the  first 
thing  to  be  8tudie<i  is  village  life  and  personal  rights  and  liber- 
ties.   Fr<mi  that  we  may  conveniently  advance  to  the  study  of 
tribal  life  and  national  institutions.    When  a  Tao  or  Wanyasa 
ives  his  home  to  form  a  new  village,  he  wishes  to  strengthen 
lis  position  by  every  means  at  his  command.    Tliis  ho  can  do  in 
averal  different  ways.    Free  men  may  be  induced  to  join  him 
Fand  form  the  nucleus  of  the  proposed  settlement;  he  may  pur- 
chase slaves  and  many  slave  wives,  or,  if  able,  make  a  raid  and 
capture  slaves  to  do  the  work  necessary  dnring  the  initial  stages. 
When  the  village  is  recognized  by  the  chief,  it  becomes  subject  to 
tlie  general  laws  of  the  territory.    Tliure  is  the  same  council,  pre- 
sided over  by  the  new  headman;  the  same  intercourse  between 
the  headman  and  chief  by  special  "messengers" — that  is  to  say, 
_coxifidential  advisers;  the  same  system  of  laud  distribution  and 
anuro,  with  the  yearly  tribute,  as  in  older  settlements.    Petty 
are  tried  by  the  headman,  graver  cases  are  reserved  for  the 
ring  of  the  council.    The  head  of  a  village  may,  under  Afri- 
can law,  kill  his  8]ave,t  but  only  a  fool  would  do  so,  as  he  would 
I  ;■"-'--  impoverish  himself  by  the  value  of  his  chattel  in  the  open 
Besides,  should  a  man  kill  a  slave  unjustly,  he  himself 
rouid  "wither  away  and  lose  his  eyesight."     Domestic  slaves 
ivo  a  qtuisi  right  to  any  property  they  may  accumulate  while 
|fchoy  rL*mnin  with  the  ma^ster  under  whom  they  gather  it,  but  if 
L»ld  the  proi)orty  remains  the  master's.    Most  Africans  like  to 
I  their  slaves  bocomo  rich.  "  Are  they  not,"  say  they, "  our  own 

L«lc»  JSftma  cnvaaaim.    Bop  da  not  pass  ihrauijU  tliniu,  but 
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ildrea?"  Wlien  the  Fiogoes  left  the  GkrfeV  eaUrwl 

,  to  come  ondar  Briuah  rule,  they  brcm^ them  nut 

drorefl  of  cattle trhioh  ih«xirere  aUowed  to  posaesa  in  th« 
und  of  their  capttTity.  A  dare's  wires  md  chiMreD  belong  to 
bis  nmster  and  may  be  sold  at  any  timci.  A  headman  wfan  is  in 
debt  *  sells  first  his  dATca,  then  his  si^ten,  next  his  mother,  aofi 
finally  bis  free  wireCy  after  irhich  he  nsemfales  the  proverlHal 
Highlander;  there  b  nothing  more  of  which  he  coo  be  strippcMl 

Cloaely  connected  with  peracmal  rights  and  liberty  \»  the  law 
of  inheritance.!  A  man's  heir  is  his  brother,  the  eun  of  hu 
mother,  failing  tLut,  his  sister's  sou;  his  own  children  are 
eluded.  This,  as  will  be  easily  understood,  is  to  make  perfe 
■nre,  in  a  land  where  every  married  woman  has  a  lorer,  that  I 
heir  has  the  family  blood  in  his  reins.  The  succession  to 
chieftainship  ia  baaed  on  the  same  principle,  which  is  corioos, 
considering  the  terrible  sev<*rilY  with  wh'*'  '  --^wn  cases  of 
adultery,  in  the  case  of  chicidf*  wires,  are  pL  A  man  sittr^ 

ceeds  to  his  deceased  relative's  wires  as  weii  ;■ 
and  rights;  they  are  a  part  of  the  estn*-^      V'  ;  ....,    . 
muntioned  that  wives  are  obtained  by  in:  <,  by  pnrchaae 

slaves,  by  presentation,  or  by  raiding  auU  ;beft.    Generally  ons 
wife  only  is  free.    An  infant  a  few  dasrs  obi  may  be  bought 
betrothed,  or  even  an  unborn  child,  conditionally  of  course. 
thti  case  of  infant  betrothal  the  suitor  provides  her  with  ol 
which  is  the  token  of  his  pledge. 

At  an  African  rilloge  the  work  is  done  chiefly  by  the  womea 
they  hoe  the  fielda,  sow  the  seed,  and  reap  tl    '  ~    tb 

too,  falls  all  the  labor  of  house-building,  gr 
beer,  cooking,  washing,  and  caring  for  almost  all  the  matiuial  iO' 
teresta  of  the  community.  The  men  tend  t! 
war,  and,  curiously  enough,  do  all  the  aewii  . 
own  au<l  the  women's  garments.  Neat«T  tailors  than  Africans 
would  be  impossible  to  find  onywherti.  By  means  of  an  awl 
tendons  from  animals  of  the  chase  thvy  con  sew  small  S']*i.n*vM  U. 
wkin  together  so  as  almost  to  defy  sd  expert  to  find  a  t* 
out  looking  at  the  reverse  side,  nor  are  thoy  menr  --' 
gards  cut  and  fit  according  to  African  nutians,  \' 
would  satisfy  thoBo  who  wear  only  "  *  -,8, '  u  a 

tion  which  the  ethnologist  U  not  colli  :   .j    ..  .. 

The  African  cau  not  always  remain  at  bin  uwt 

cuIIlhI  upon  to  undertake  a  ; 
je  behest  of  his  chief,  and  in  ■_- 
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precautions  to  insure  suocess.    There  are  places  in  Africa  where 
three  men  can  not  be  sent  on  a  journey  together  for  fear  two  of 
them  may  combine  and  sell  the  third.    But  that  by  tlie  way.   ^J 
When  a  man  has  detormined  on  a  joiirney  he  must  consult  the  ^H 
oracle  by  means  of  divination.    The  methods  most  commonly    ^ 
employed  are  as  follows:  The  matjician  tabes  a  qimntity  of  flour 
and  lets  it  fall  in  a  steady  stream  on  a  flat  stone  placed  at  the 
lead  of  the  traveler's  bed.    If  it  forms  a  perfect  cone  as  it  falls, 
the  omen  is  good ;  if  not,  there  is  an  end  of  the  matter  at  that 
time  and  by  means  of  the  flour  cone.    Sacrifice  must  now  be 
offered  to  propitiate  the  offended  spirits.     When  the  cone  is  per- 
fect it  is  covered  by  an  inverted  pot  and  left  for  the  night.    In 
the  morning  the  pot  is  removed  and  the  cone  examined;  if  it  is 
still  whole  and  in  the  exact  state  in  which  it  was  left  when  cov- 
^«red,  there  is  nothing  further  to  bo  done  beyond  presenting  a 
ihank-ofifering  of  rice,  flour,  or  fowl  to  the  ancestral  spirits  and 
Bet  oat  on  the  journey.    Should  there  l)e  a  falling  of  the  cone, 
Bven  a  small  slip  down  its  side,  it  is  a  sign  not  to  be  disregarded, 
and  the  oracio,  after  propitiatory  sacrifice,  must  once  more  be 
^consulted.     The  flour  cone  is  now  abandoned.     The  magician 
^HaVes  a  pot  of  beer  which  ho  pours  out  upon  the  ground.    If  it 
HBinks  in  ono  spot  thn  gods  are  propitious,  but  should  it  run  along 
^Rhe  ground  their  faces  are  averted  in  anger  or  grief. 
H      Another  common  method  of  divination  is  by  means  of  small 
^Vfltones,  claws.  teL*th,  bits  uf  snako*skin,  and  other  odds  and  ends 
W"  which  the  magician  keeps  in  a  calabash  or  gourd,  and  which  are 
shaken  to  bo  thrown  as  is  done  with  dice.    Ho  examines  the  posi- 
tion in  which  the  contents  fall,  and  as  claws,  tef th,  or  stones  are 
to  right  or  left  he  gives  his  responses,  always  with  Delphic  am- 
biguity.   It  is  not  necessary  to  have  a  magician  present  in  order 
Iio  consult  the  oracle,  though  this  is  desirable.    The  recognized 
diviners  sell  bits  of  prepared  root  which  travelers  carry.    These, 
jthree  in  numbar,  are  in  cases  of  difficulty  placed  upon  the  ground, 
two  side  by  side,  and  the  third  across  those  lying  parallel.    The 
owner,  after  placing  them  in  position,  retires,  and  after  an  inter- 
ral  of  some  hours  returns  to  examine  them  and  learn  the  response, 
thoy  are  in  the  position  in  which  ho  left  them,  the  oracle  is 
ivorable;  if  not,  the  reverse. 
But  oven  after  the  responses  have  been  favorable  and  the  sacri- 
and  offerings  made,  the  departure  of  the  travelers  may  bo 
fod*    Should  the  leader,  during  the  first  day's  march,  hurt 
st  root  or  stump,  thpy  must  return  and  begin  the  pro- 
3n  ffr  novo,    A  rabbit  crossing  the  road  they  are 
\\  leath  of  the  loader  should  thoy  persist  in 
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must  observe  certain  time-honored  customs.  They  most  not  iwe 
salt;  if  they  did,  and  their  wives  were  not  behaving  in  their  ab- 
Bence,  the  salt  would  act  as  a  corrosive  poison  of  the  most 
lout  kind.    Few  Africans  would  take  thi«  risk. 

The  magician  is  in  requisition  in  connection  with  every  deb 
of  life.  In  a  case  of  illness  an  offering  of  flour  is  made  to  1 
ancestors.  This  is  placed  by  tlie  patient's  pillow,*  where  the 
spirits  come  to  regale  themselves  with  its  essence.  If  there  is  no 
Improvement  the  magician  is  called,  who  may  simply  direct  Uu 
patient  to  change  his  residence  for  a  time  and  then  take  his  de- 
parture. At  other  times  he  practices  the  art  of  cmpping  by  means 
of  an  inverted  horn,  in  wliich  case  he  professes  to  "  extract "  the 
disease,  as  is  done  in  the  south,  in  form  of  bug  or  beetle.  Coun^- 
irritation,  by  means  of  incisions,  into  which  ashes  and  pounded 
roots  are  well  rubbed,  is  termed  **  killing''  the  disease.  A  charm 
may  be  given  which  the  patient  must  wear  as  a  means  of  cure  aod 
as  a  talisman  against  evil. 

By  far  the  most  common  method  of  euro  is  "smelling  out" 
the  person  bewitching  the  patient  by  means  of  sorcery,  and  this 
is  done  both  in  cases  of  protracted  illness  and  when  u  person  dies 
suddenly.f  The  magician  may  simply  "mark"  the  person  who  is 
causing  the  disease,  who  at  once  goes  with  a  present  to  the  sick 
man  and  a  fee  to  the  magician.  It  is,  however,  much  more  com- 
mon to  liud  the  wizard  put  to  death  as  a  sacrifice,  X  and  in  this  the 
custom  differs  from  that  observed  in  the  sonth.  There  the  cul- 
prit is  always  put  to  death  as  a  criminal^  and  only  after  a  tribkl 
council  has  met  and  heard  him  "  named  "  in  the  most  formal  man- 
nor.  In  central  Africa  the  magician  has  the  power  of  summary 
condemnation,  when  execution  may  follow  immediately.  The 
custom  of  human  sacrifice  accounts  for  the  difference  where,  on 
the  whole,  the  customs  are  the  same,  and  regulated  by  the  same 
usagea  Any  one  may  be  accused  of  bewitching,  and  in  the  case 
of  sudden  death  a  traveler  as  readily  as  a  resident.  Dr.  ElmElie, 
while  traveling  among  the  Angoni  a  year  or  two  ago,  came  to  s 
village  where  he  halted  for  the  night.  He  had  three  days  of  fo^ 
est  travel  before  he  could  re^ich  the  nest  settlement.  The  morn- 
ing of  his  intended  departure  threatened  ruin,  and  his  men,  as 
always  happens  in  such  circumstances,  were  determined  not  to 
move.  Again  and  again  he  tried  to  get  them  together,  but  with- 
out success.  When  he  was  about  to  give  the  case  up  as  hopeless, 
a  wailing  and  howling  was  set  up  in  one  of  the  houses  and  taken 
up  by  the  ^-illagers  in  chorus.  His  men  came  flying  to  their  loods^ 
which  they  picked  up  and  struck  into  the  path,  adjuring  him  by 
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all  the  gods  they  knew  to  follow  inatanter,  aa  some  one  bad  died 
and  they  might  be  accused  of  bewitehing.    The  doctor  followed, 
^nothing  loath  to  got  on  the  road  so  easily. 

The  magician,  when  answering  questions^  shakos  his  gourd 
and  examines  the  claws,  teeth,  and  pebbles  it  contains.*  From 
these  he  receives  his  oracles,  and  according  to  their  position  hia 
answers  are  satisfactory  or  the  reverse,  but  generally  shrewd  ad- 

tvice  if  somewhat  ambiguous.    It  is  they  wlio  prei>are  war  medi- 
cine and  doctor  soldiers  for  the  field ;  they,  too,  prepare  the  poison 
bowl  and  administer  it  to  those  who  are  to  be  tried  by  that  means. 
At  births,  deaths,  and  marriages  they  are  in  constant  attendance, 
E,  while  the  chief  derives  his  revenue  largely  from  voluntary 
B,  the  magicians   receive  fees  which  are  rigidly  exacted. — 
mal  of  the  Aiifhropological  Insiituie, 


SKETCH  OF  ROBERT  HARE. 


TITE  name  of  Robert  Hare,  said  the  American  Journal  of  Sci- 
ence at  tho  time  of  his  death,  "has  for  more  than  half  a 
k century  been  familiar  to  men  of  science  as  a  chemical  philoso- 
pher, and  to  the  cultivators  of  the  useful  arts  throughout  the 
civilized  world."    Dr.  Hare  was  born  in  Philadelphia,  January 
17, 1781,  and  died  in  the  same  place,  May  16,  1858.    His  father, 
the  proprietor  of  a  large  brewery  in  Philadelphia,  was  an  Eng- 
^—liflhmau  of  strong  mind,  occupying  a  prominent  position  in  so- 
^Btety,  and  enjoying  tho  confidence  of  his  foUow-citizons.     The 
^^management  of  this  concern  shortly  fell  into  tho  hands  of  the 
SOD,    He  was  soon  drawn  away  from  it,  however,  by  the  strength 
of  Ilia  predilection  for  scientific  pursuits;  and  before  he  was 
twenty  years  old  ho  was  enrolled  as  an  attendant  of  the  course  of 
^lectures  on  chemistry  and  physics  in  Philadelphia,  and  became  a 
lember  of  the  Chemical  Society  of  that  city.    There  he  found 
riestley,  Sybort,  and  Woodhouso  among  his  associates.    To  this 
L'iety  ho  communicated  in  1801  a  description  of  the  oxyhydro- 
en  blowpij>o,  which  was  then  called  tho  hydrostatic  blowpipe, 
id  which  Prof.  Silliman,  who  had  been  engaged  with  him  in 
and  1 803  in  a  series  of  experiments  with  the  instrument, 
iftenvard  called  the  compound  blowpipe.    On  his  return  from 
lilftdelphia,  in  I80;i,  Prof.  Silliman  constructed  for  Yale  College 
first  pnoamntic  trough  combining  Dr.  Hare's  invention;  an 
■ard  figured  and  described  by  Dr.  Hare 
.  ii  of  fttrontia  and  the  Volatilization  of 
i'h  was  republished  iu  London  and  in  the 
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Aunales  de  Chimie.    This  apparatus^ accorduij?  to  Prof.  SiUiniiui. 
was  the  earliest  and  mo^t  remarkable  of  Dr.  Hare's  original  oob 
tributiona  to  science.    It  revealed  to  the  chemical  student  a  so* 
of  artificial  ]>owur  far  transceuding  anything  he  hiul  over  knov 
before;  and  this,  though  the  facU  on  which  it  was  baaed  wc 
not  tmknowQ. 

Lavoisier  had  directed  a  jet  of  oxygen  on  charcoal  and  had 
burned  the  elements  of  water  together ;  but  even  he,  and  in  tk 
face  of  these  experiments,  had  failed  to  comprehend  the  power  j 
this  heating  apparatus,  and  it  was  loft  for  the  acumen  of 
demuiifttratti  it  and  make  it  practically  appliitablo.    The  autli 
the  biography  in  the  American  Journal  of  Science  sayti  of  it> 
onr  view.  Dr.  Hare's  merit  as  a  scientific  philosopher  is  more  clearly" 
eatablishod  upon  this  discovery  than  upon  any  other  of  the ; 
merons  coutributiooB  he  has  made  to  sciouco."   Dr.  Hare's  orijj 
experiments  were  repeated  in  180'^  and  1803  in  the  presence  > 
Priestley  and  Messrs.  Sillinmu,  Woodhouse,  and  others,     lo 
nition  of  the  discovery.  Dr.  Hare  received  the  Rumford  sic 
from  the  American  Academy  of  Science  at  Bn^tuu.    Ai' 
was  afterward  made,  in  1819,  by  Dr.  Clarke,  of  B'liubur»: 
him  of  the  credit  of  this  discovery ;  and  though  ho  showed  that 
the  oxyhydrogen  apparatus  had  been  before  the  pt;'^'        veml 
years,  no  attention  was  paid  to  his  protests.    The  .  and 

Drummoud  lights  also  furnish  instances  of  most  importvuii  nppH 
cations  of  Dr.  Hare's  invention,  in  which  no  refen^n^- 
him.    Ho  himself  led  the  way  to  thnse  devices  by  oor 
ipparatus  on  a  gigantic  scale,  with  largo  vessels  of  w 
''Capable  of  sustaining  the  pressure  of  the  Fairmunnt  \\ .,., 
with  which  he  was  able  to  fuse  at  one  operation  noarlr  two  pound 
of  platinum,  with  a  resultant  production  of  111 

He  devoted  much  labor  and  skill  to  thv 

and  improved  forms  of  the  voltaic  pile;  "and  it  is  easy 
Prof.  Silliman  says,  "that  owing  to  his  zeal  and  ak-'" 
partment  of  physic.**  Ajnerican  chomists  were  en»bi._ 
with  distinguished  success,  the  intense  powers  of  oxtendodl 
of  voltaic  couples  long  in  advance  of  the  genonU  usu  of  i 
contrivances  in  Kuropo." 

In  181G  Dr.  Hare  constructed  an  instrument  called 
riraetor,in  which  great  extent  uf  surface  was    ' '   '      '  ' 
iug  many  large  plates  of  sine  and  copper 
plunging  the  whole  at  once  into  a  tank  o: 
magnetic  and  heating  effects  were  ol"-'-' 
and  it  was  many  years  boforc  any  otli 
struoted  in  which  the  movfmii?nt  of  s 
attained  with  so  low  a  projectile  or  j... 
rods  of  iron  or  p\u.Vu\u\n  were  ignitiid  aii> 
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ilbitionSj  wliile  the  intensity  of  the  current  was  so  low  that  hardly 
sible  spark  could  be  made  to  pass  by;  it  through  poles  of  car- 
The  magnetic  effects  were  afterward  shown  by  Prof.  Henry 
I  be  attainable  from  a  single  cell,  if  combined  with  suitable  con- 
ptors.    Instead  of  Cruikshank's  cumbrous  battery  of  altemat- 
[zinc  and  copper  plates,  which  Dary  used  in  the  exporimeuta 
Bultod  in  the  discovery  of  the  metallic  bases  of  the  alkalies, 
found  a  way  of  obtaining  a  corresponding  amount  of  sur- 
face and  its  resultant  power  with  a  single  roll  of  metal,  and  in 
|8*2()  introduced  the  dtiflngrator,  in  which  any  series,  however  ex- 
ied,  could  bo  instantaneously  brought  into  action  or  rendercnl 
BLVo,  at  pleasure.    This  apparatus  consists  of  a  targe  sheet  of 
copper  having  several  hundred  square  feet  of  surface  and  a  simi- 
,Iar  one  of  zinc,  separated  by  a  piece  of  felt  or  cloth  saturated 
rith  acidulated  water,  and  then  rolled  up  In  the  form  of  a  cylin- 
'der.    Faraday  bore  testimony,  in  hia  Experimental  Researches, 

tto  the  merit  of  this  invention  when,  in  1835,  ho  acknowledged 
that,  having  worked  exhaustively  to  perfect  the  voltaic  battery, 
finding  that  Hare  had  anticipated  him  many  years  before,  and 
had  accomplished  all  that  he  had  attempted,  he  at  once  adopted 
his  instruments,  as  embodying  tho  beat  results  then  possible. 
With  one  of  Hare's  deflagrators.  Prof,  Silliman,  in  1833,  first 
^domonstratml  tho  volatilization  and  fusion  of  carbon,  a  result  then 
^konsidered  so  extraordinary  that  it  was  a  considerable  time  before 
^"it  wiis  fully  credited.  It  was  with  tliese  batteries  that  the  first 
,      application  of  voltaic  electricity  to  blasting  under  water  was  made 

rl831  in  experiments  conducteil  under  Dr.  Hare's  dii'ection. 
Dr.  Hare  was  also  distinguished  in  chemistry  as  the  author  of 
a  process  for  ilenarcotizing  laudanum,  and  of  a  method  for  det^ct- 
g  minute  quantities  of  opium  in  solution.    He  was  interested, 
0,  in  the  discussions  of  philosophical  chemistry,  as  was  most 
otably  shown  in  the  earnestness  with  which  he  contested  what 
lie  concHivod  were  the  errors  of  the  salt  radical  theOry. 

He  made  studies  in  meteorology,  and  had  a  theory  of  whirl- 
winds and  storms  founded  on  an  electrical  hypothesis,  which  ho 
1  to  tho  rotary  theory  of  W.  C.  Rodliold,    At  the  second 
of  the  American  Association  for  the  Advancement  of 
icuoe  be  explained  hia  own  views  on  this  subject,  while  ho  con- 


irovertetl  tlmso  of  Mr.  Redfield,    This  gentlemnn  w; 
oard  hiri  rbuiarks,  but  made  no  reply  then.    Hii  wa.- 
aud  did  not  address  the  public  except  In  writUig. 

In  1S18  Dr.  Hare  was  chosen  Pr-*"      —  -'  r^r—- 
nrol  Philosophy  in  Will  in^m  and   M 
p  w 
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experiments  and  the  extent  and  variety  of  the  apparatus  he  em- 
ployed.   He  spared  no  labor  or  expense  in  his  opf . 
being  a  handy  mfjchanician,  he  was  able  to  bestow  mu 
in  the  construction  of  novel  devices  for  experiment  and  iUuat 
tion.    He  accumulated  instniraentfl  and  material  with  as' 
profusion.    To  thosi*  he  a^ldod  graphic  ilhif^trHlions  and 
scriptions  to  make  his  lectures  intelligible  and  intereetinj^.    Wt 
he  resigned  his  professorship,  ho  gave  all  the  apparatus  he 
accnmulated  to  the  Smithsonian  Institution. 

Ho  was  a  man  of  literary  tastos,  fond  of  poetry,  and  himself 
wrote  verses  occasionally.  He  also  sometimes  wrote  article*  on 
the  i)oliticaI  and  financial  questions  of  theibiy,  nnd  contributed 
mural  essays  to  the  Portfolio,  under  the  signature  of  "  Eldred 
Grayson." 

In  person  he  had  a  robust  frame,  a  large  head,  and  an  impos- 
ing figure  and  presence. 

In  his  family  and  among  his  friends,  according  to  Prof.  8tl 
man,  he  was  very  kind,  and  his  feelings  were  genoroufi,  amifil 
and  genial ;  yet,  in  the  absence  of  mind  occasioned  by  bis  hal 
ual  abstraction,  and  when  absorbed  in  thought,  his  manner 
occasionally  abrupt.  With  his  ke«n  and  active  mind,  conveivi- 
tion  would  sometimes  seom  to  awaken  him  from  an  inteUectual 
reverie.  He  had  g:reat  colloquial  powers,  but  to  give  thom  folly 
effect  it  was  necessary  that  they  should  be  aroused  by  a  great  afl 
interesting  subject, and  the  effect  was  hcightenei  '  *' 
of  antagonism.  He  would  then  discourse  with  k  ■ 
ity,  and  his  hoarers  were  generally  as  ready  to  liHton  as 
speak.  He  was  a  man  of  unbounded  rectitude,  a  faithful  fri* 
and  a  lover  of  his  coimtry  and  ita  best  interests,  without  thouj 
of  personal  emolument  or  political  advancement  He  yraA  n  vol 
miuous  scientific  writer.  For  many  years  his  r  ■•■'•^;''  ■ 
the  American  Journal  of  Science  were  more  nun 
of  any  other  corre«pond(?nt.  The  full  list  of  thviii  ii 
one  hundred  and  fifty  artick-s,  in  forty-oight  volu:,.-.. 
journal,  the  record  of  the  titles  of  which  occupies  five  ooli 
the  General  Index  of  the  first  fifty  volumes.  V-  ' ' 
the  various  substances  he  discovered  or  exporin    .  -  uj 

descriptions  of  apparatus,  wo  find  amoug  thoM  i%rticlue 
that  touch  the  principles  of  chem'     '        '     ,'      '     '   ,  ' 
as  on  the  nature  of  jioids  and  bh  i 
on  atoms ;  on  chemical  nomenclature,  a  - 
cussed  in  a  iHtor  to  Berzeliu^ 
nomena  of  the  spark  in  Thoi 
on  the  error  that  electric  m^ 
earth ;  on  a  new  theory  of  . 
^'ply  to  Prof.  D,  0\m«Wt 
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Reply  to  Matter  is  Heavy,  as  demonstrated  by  W.  Whewoll ; 
on  mofcourological  topics — storms  of  the  Atlantic  coast;  reviews 
of  Bedfield's  theory  of  storms  and  of  Dove's  essay  on  storms;  an 
account  of  a  storm  or  tornado  in  Rhode  Island,  August,  1838, 
"  and  others  " ;  on  Causes  of  Storm,  Tornado,  and  Wat<.*r-fipout ; 
among  accounts  of  experiments  and  now  methods — blasting  rocks 
by  galvanic  ignition ;  apparatus  for  producing  ebullition  by  cold ; 
•rocess  for  fulminating  powder,  consisting  of  cyanogen  and  cal- 
ium;  mode  of  ohtiiiuing  the  sppci6c  graWty  of  gases;  aniilyais 
of  gaseous  mixtures ;  method  of  dividing  glass  by  friction ;  and 
apparatus  for  decomposition  and  recomposition  of  water.  Ho 
was  also  author  of  a  Brief  View  of  the  Policy  and  Resources  of 
the  United  States  (1810) ;  Chemical  Apjmratus  and  Manipulations 
^(1836) ;  Compendium  of  the  Course  of  Chemical  Instruction  in  tho 

edical  Department  of  the  University  of  Pennsylvania  (1840); 

emoir  on  the  Explosivenosa  of  Niter  (1850) ;  and  Spiritualism 
Bcientifically  Demonstrated  (1855). 

He  was  a  member  of  tho  American  Academy  of  Arts  and  Sci- 
ences and  of  tlio  American  Philosophical  Society,  nnd  was  one  of 
the  few  life-members  of  tho  Smithsonian  Institution. 
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In  his  gtolofpcal  exp]orotions  of  tbe  buio  of  the  Red  River  of  the  N'ortb 
tbroagb  lux  seaw>us,  Mr,  Warren  Tphain  \\m  jiaM  careful  nttcution  to  the  ^^co- 
graphic  limiU  and  relatire  abaniliiDco  uf  both  native  aud  iDtroduccd  plnnts.  "Jt 
bu  been  interesting,"  he  asya,  *^  to  Qud  there  the  iuteruiiuidiiig  and  the  boQnda- 
ries  of  apcclea  wbose  principal  hoines,  or  geographic  range,  lie  rc«[iectivcljr  in  the 
cliieutiun  xtt  the  four  curdmal  points,  east  aud  wait,  and  south  aDd  north."  After 
eacribiiig  thtfl  divcnitkil  vciietnlion  in  detnil,  the  author  cotichic)e<i  that  beotdea 
e  grvator  part  of  onr  flora  which  is  of  aorthcm  orlgJD,  coming  to  ns  from  an 
icMtral  flora  that  probably  in  the  beRinning  of  the  Quaternary  period  orcapied 
intinuoos  huid  around  the  globe  in  high  northern  latitude*,  the  pl&ntA  of  the 
BIrer  baain  inolade  many  spectea  derived,  as  Gray  and  Votson  have  shown 
targe  portion  of  the  fiora  of  California,  the  Urekt  Ua^in,  and  the  southern 
Moantain  region,  from  the  platoati  vegetation  of  Mexico.  By  the  retnrn 
of  a  warmer  imd  drier  climat4]  in  tho  aouthweetcrn  United  States,  following  tlio 
lee  ago  of  the  North,  onr  cactus  species,  |)«ta1oatemonfi,  and  onflgraoeie,  many  of 
r  compositce,  the  mlllEVoeds,  and  many  more,  hare  been  enabled  to  spread  from 
dir  original  HoulhWMrtem  and  Mexican  home-land,  becoming  a  iiuMt  important 
[emtint  of  the  flora  of  all  tho  plains  and  proirio  region  to  tho  Saskatchewan  and 
:iing  a  les^  niimcrniis  representation  in  (be  wooded  country  eaat 
f,  Rffw  tht'sp  Northern  and  Bonthwestem  tloms  Imve  become 
1^:  -  of  separate  species,  and  the  gradoal  changes 

I       .    (  -  rs  of  some  of  our  plants  in  passing  between  dia- 

fif  their  range,  are  Ihvinc*  of  sufficient  interest  to  repay  tbe  carefal  ob- 
'■"  -"  ;     •-  of  oar  oonntry.    Id  these  direotlona 
I>e  made  by  many  who  hai-u  neither 
"gtc  stody  of  plants,  bot  wbo  love  the  search 
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BSCEirr  GLACIAL  RKSRAKOItKS  IN 

TnOf^iE  readers  of  tbc  Honlhlj-  who  mar 
b«  Jiitrrrtiied  in  the  )*uV<jvcC  iif  Klitdal 
gwolocy  Trill  rtxaJI  a  brief  8keti-)i  of  n'ciiit 
f;l«clnl  dLicvvcrv  in  England  pnl^U.'slK'^l  In  llie 
l>coeiubcr  number.  TW  aitiili'  iacImJcd  u 
ntvi.  .-f  M,..  eiuuUlcd  arc-is  of  Gimt  BilliUD 
B  [.r«in»n*J  for  Prof,  ll,  K,  NVrinKtV 

rn  '  in  «n  J  the  loe  Age,  liy  Prof.  Pt-Tuy 

F.  keii'ioll,  of  L4>?dB,  Kiit:iaud.  Wv  hnvf, 
finou  thv  m  U*!lc  Wns  ptiHUIiwI,  rr^vlr*-"!  n  K't- 
U-r  (rum  llii*.  U.  Onmll  T  iicn- 

tidO  to  "b  few  olifflil  ■'  incd 

in  it"  \\>  rt'jii^i  iliHi  ....  ■....;.  ..  ;u  r  tM 
longer  ihnn  we  cwti  mtlifi  mom  for,  but  wo 
giTV  the  ni<uil  iir))»ortiuit  poiiiti^  of  it.  "  la 
Xhv  first  place,"  Uni.  LcwU  wHich.  "  n^ftrvnce 
is  mide  to  tlic  compleiitm  of  my  huc-^^nd'a 
'  field  notve>  iiii>Ier  the  jnlut  <Ktiti>r5bip  uf  tbe 
Rev,  Dr.  ('rxi-^kij-  nml  Pmf.  Kt'iiiIaU* — now 
of  Lrcda,  TTif  I' ■'  '  '' '  mnltrr  IP,  thai 
Prof.  KondnnV  f  .ion  to  tho  toI- 

umo  h  A  •bnrl  uu;.  .  "'■■ninp  n  rl- 

tuini  of  hi*  own  oh«»r>  ■  :;  \\ifi  lust 

thre«  TiMirft — iiiMny  of  «  i  i  "i  to  tlintw 

lif;hl  on  tbc  vexed  que^tioun  ni  \i\  iti^h  f^la^-uil 
gcolof^v  which  my  btt^hond  hitd  nticmptcd 
to  wive.      To  tb«  best  of  toy  knuwle>lge, 
Prof.  Eundall  nevrr  wiw  my  bu>baiid's  iinui- 
ii«rrtj)W.  itn'l  tlio  ofirrotiK  tii-nk  of  iirraDftiiip 
tbe  lurfie  collccti'in  of  untinijlied  papers  and 
diaf^AliU'  vraa  a  lutMf  uf  love  oii  (li<-  \\ATi  uf 
tbc  Kev.  Dr.  CmtwliL-y,  of  Birniingharn,  wbo 
undprUxik  it  in  cornpliajjrt*  »rilh  my  Imnbnn'O 
parting  reqwc-t     The   Tolomc  In  »i"''" 
c<mi*LbL3of  a  futllntroducLiou — writtcu  pi 
by  Dr.  Cros>.koy  and  parti  t  by  my-ieif — wl.iLti 
in  followed  by  note^  luid  oliMvrvutiorui  uuidf 
by  «iy   bti^band  in  tlii*  con'.t  ^    ri:.iii.,i,,l 
whciT  Mr*.  Ltwis  i#  at  piw*  (■ 
tbeii  by  two  apixiudixc*.     Tl" 
ii  by  Prof.  Keudall.  a»  I  hav«  Miii ,  mu.I  ilie 
ficmiii!,    »1ii<*h   wao  rr>ninil(>d  by  my<wlf  at 


r 


Itlannl  nrtion 

^ tioo  with  my   .' 

^ftniqrlTAnia,  I'may  Mtnt^,  ti^ 
VMVoly  *<yr  (be  f-'if  fhi'-ri  ■ 
mv  b'. 
Pnjf  *• 


f  aucb  ati- 
ibtai  work 
.  probl)>tri 
In  rnn- 
<  itinii<  in 

t  it 

'hnt 


j  KpnkfH  thare.'     Sow  ai.  I   liad    th*  r*^»3,,^ 

of  fiharin^  all  Frot  La-it1«'5  tlionctiu  ic»>I 
'  platu  aJBCc  bcforf   hr    bi-t    ihr    kiom-T  rf 

makinj;  Pr«(.  \v  l  .  -. 

i-oulidinitl>  htalt'  ! 

i>ylvst)U  «afl  b 

lilt  hu.ibAnd  b'l' 

to  lluclaud,  and  L ..    -_    ;.^.  ..u  iL^    ■  .—l 

mer  of  ISSi  that  he  gave  tae  otatter  laiiiM 

thoURhL" 

Wltli  rt^wt\  Ifl  P»r  Wrifirltt'a  ^wrtftdp*- 

lioii  n    i      "•  .  .  PhjC.  Wa» 

rin  I  it'b  of  Pnt 

Heiu.  .    ,.  ■'''•-  '■ 

Inr  SolfDi 

iiig— a    -( 

bai  cTer  brtn   takrn:    "Prat    Lvwm  fo* 

became  ppooially  intfTt-tH    in  the  ^aoal 


liiiflng  the 
iiint,  la  ciia> 


drift  and  ib>  I- 
larter  part  uf  <^ 
pany  with   Prof 
thi^  D-mark n Mr  nMn<  of  Andorrr,  Sfaaa. ;  tk* 
f^rcl  of  Tremnn,  N.  J.,  oonminis;;  pal«» 
lithic  implcmcni»;  the  drift  depolu  of  tW< 
vicinity  of  Sow    Uarcn,   Tfiiin  .    nn^Vr  t^»■ 
guiilaoci*  of   Prof,  Daiia ; 
termiDal    morain**    In   e«»t. 
between  i' 
Tlie  follo" 

trav«mwHl    loi^rM...    •  >•     r.>..ii<.  .n    i-nu^    ..; 
tbe  drift  thraagb  PcnnnjlTH^traoi  1 
on  the  Ddaware,  irvr.t-Qurlli«t-»tcf!t 
than  ivru  hundred  mi' 
'.be  Alli-^lLaiiiei  \n  I. 
■'■■\  S.  Y.,  ».!■ 
Ireil  and  tb - 


Uuux  uf  '- 
and  tliniii 
Cfvck  in  1 
Vofk — 01 
thf.-  '-  ■ 
i 


Lewi 

with 
*e* 


'.   isxa£  vr 


thatPM 


work  (Ilia  imi'liir 

rntibf,  tlif  ii^'i   : 


W(  ■iKiu.l,   .[i,,    n  liiii'    rr.ll 
Entfland  V)  iW  the  nurV  ■>( 
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I  (m  taken  U'  rpprpscnt  m.v  '      '       " 

otw«rr*tiop«  w  to  the  rxw^ 
I  KTersl  Kltciiit«d  spfitdt  h?    '. ■-      ir 

no  reKrabluice  to  the  reoorde  wbu'b  btr  bu 
,  k?rt  cif  tbrm  " ;  uul  sbo  pntcwib  to  puiat  out 
I  luimo  tif  tlifr  jiMdU  of  diffotcsce,  (MUticululjr 
I  Id  IrclNnrl. 

The  map  <loes  not  profcsfi  to  be  thnt  of 
I  Prof.  L«wL-.  tivtt  reptCMnu  Ihc  n-ork  u  corn- 

filutMl  In  Eugliod  by  ProL  KenJatL  Varjr 
ikHj  it  te  lnip«Hei:l  to  IivUud,  but  it  j^TS 
ihc  geutfrol  fu.-u  m  well  u  c<>ul<)  be  done 
I  bafure  Pn>f.  Lewis't  iiolva  are  ptitlLiltetL 
Wc  ore  plnued  to  learn  from  Mrn. 
Lefrii'i  letter  that  tbc  iDMuscript  of  b«r 
hubflDil'a  book  bod  i;on«  to  yttm. — Eottok. 


^  KABm  DP  rOGONU  OPHIOOLOSSOIDKfl. 

BiUor  Aifmfar  AMau*  VmlhJ^: 

8»:  In  rending  the  very  fntcrc«tiDg  kt- 

'  tkle  ht  ;FDur  November  nunilxrr.  Color  bi 

FloWfrihg  Plautfi.  [  luu  nt  a  lo«w  to  ttluIvT- 

*ijinr)  th>i  Atitbcir'H  ilt;«criptian  of  the  orchid 


She  mj%,  **  nwre  b  a*  otbtr  poeoDk  .  .  . 
•bieh  hM  il*  Imym  vIorM  on  Ui*  •IcMi,*' 
uid  «p«afcA  of  Ua  **  potlj  ckmgBted  MpAb 
■nd ibrM-|)«rted  owoua — nXifrtm^tie.  She 
■Iw  docribe*  b  M  srowlnis  la  tbc  mim 
|iUc«c  u  the  '*nraeh  BMn  abinuiurt  bidlHi 
cucumber,"  and  u  m^bltsg  it  mneb  omm* 
vloKl.r  tfaan  «nic<l  orebidL  It  ^TMrt  tpaUm 
nbundantlj  in  X«iit>i«kec,  b«i  I  bav«  Mmv 
iMmd  it  Lbar«  «iih  «bari<d  Imtc*,  V^ 
flower,  or  growing  with  iIm  medao^ 

On  the  eoatzuTT,  Its  ifa^  leal,  fTOvinc 
tnidtrxT  uu  tbc  »laid«r  tion,  first  MtractCQ 
m;  aULtitim  u  diitxngniftlnng  it  fram  tli« 
Cnltmoffon^  of  wlikh.  at  fim  gUnce.  I  took 
U  tn  be  a  fad«*l  mcbuea.  ]  hxf  c  frwincaUj 
foond  thetn  growing  together,  aad  ha««  m^ 
teken  one  f  or  ibB  otiwr. 

Gnr'a  Manual  desmbc*  ezacOr  the  ape- 
etOii  t  haf  A  foiiml  ■»  Ptig<mia  tpkio^amoiim^ 
w  I  can  not  think  it  %  "  form  "  i>«euUar  to 
Nanturlcet.  I  am,  tbmforc,  euuiil^rably 
piirzltHi  to  sccuunt  fur  the  t&*cre|)«Dcie«.  and 
sbooid  be  ^ad  to  be  cnlighccned. 

Hawo.  T.  RoBnuu*. 

Kb  Mou, S.  J..  Oetaktrn,im, 
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r//^  EVEBLABTmO  OBOST. 

TWY.  beliercrs  Id  ghuiU  ara  just  now 
jnbilanl  ov«r  some  anticipated  kt- 
vlfttions  to  be  tnode  tbrongb  the  mo- 
dium  of  v^oto^apliy.  In  a  recost 
outnlicr  of  the  Forttil^flitlr  Kevitfr  the 
Rev.  n.  A.  DbwoW  has  a  loag  artirle 
nniler  the  title  of  Ghosts  and  their 
Phulos.  Ue  iotroducca  the  suhjeot  hy 
■  blftoricol  wrftijt  btvnde*!  to  show 
the  iudXtln^Qisbable  character  of  Lho 
gbu8t.  Aiu-lent  histurjr  cerUinljr  dont 
fbrniob  n  \Vi<  ainmmt  of  ^rtBt  for  tbc 
•plrittiflli«t  tnUl,  aD(l  tlio  Kur.  Mr.  Hiiweis 
lafB  hold  nf  it  an.  The  nni^uln  that  up- 
peBr«d  Ui  Jn»)h  v«re  real  gbosl« ;  the 
propbcits  were  modiuiiia;  Klljoh  wan  ia 
Te*7   Iriilb   '  1";    »o  also  W8» 

Pbi^M'  "«'  "  ■  -•-*  tdw  w««  Fmd- 

rir  ,    tllO  "toilffUen''  ntC->riiit.h 

an  ■V'':'*    mill  ii't'    (tic    lrv;n  "ir<^8 


All  these  tiunga,  ud  ■  tbooMad  mmi^ 
addtHl  to  "tb«  rapN,  the  ligbU,  ud  Ibe  ; 
materializations  *'  of  tbo  modei^  tiawt, 
comiioep,  in  the  oplaton  of  tb*>  reverend  j 
gCDtlomnn,  mch  a  rriaM  of  erideoce  in 
fargr  of  [ihoat  ac:livity  in   cuimuctioa 
with  haman  ufTairB  tlmt  to  doubt  any 
longer  becomes  a  lUile  ridtcalooB.     Wo 
fear  the  eligma  ia  one  winch  must  oon- 
tinoe  to  altui-b  to  ooraclves  for  a  little 
whUo  longtr,  at  any  rftto,    Otir  obatl-  , 
note  incrcdolit}-  is  not  Hhakcn  trvn  hf  ! 
the  tlatemeot,  glyen  on  the  aulbority  of  I 
the  Psychological  Society,  that  out  of] 
M<ren  tboaeand  sane  ponona  one  woman  1 
in  twelTti  and  one  man  in  ten  bod  bad 
"experiences  of  an  or^-ult  cbaractor."  I 
We  are  Mmply  moTed  to  coDgratDlatfl 
tiic  gentler  iwi   on   their    appreciably 
more  reetrlLUil   convt^runco  wUh   tb« 
works  ofdorkneas— for  we  snpposo  tb»j 
t«rm  ooD  not  b«  altotr«ther  tijapptlcabloj 
'lit  chanM'ter.'M 
uf  aoms  loj 
(tiad   iliui  ^fuu  oan  viait  uo  vwt^ 
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EnglBnU,  Scotland,  or  Ireland  vttlimit 
6D<lingi  no  inqnirr,  tliat  within  u  radios 
!  ten  milea  tht^re  is  soine  hoq»e  or  place 
lid  to  bu  liaauied;  some  bouse  that 
eltber  e^in  not  g«t,  or  ckD  not  keep, 
teoftnta  on  account  of  ghoeta,^  but  to  as 
— we  can  n.ot  help  it — the  ^otoinent 
sLmpl^  s««uia  ti  latueutab];  mllv  one  for 
a  nmn  nf  so  macb  general  iDtelli^iice 
Ofl  the  RcT.  Mr.  Uawoia  to  have  made. 

Howuver,  tbc  great  evidence  is  yot 
to  come :  the  ghosts  are  going  to  iM  for 
their  photographs.  Whether  the  pho- 
togmpher  will  hare  to  be  a  mediom  or 
not  dt>c«  not  diatiuetl;  appear,  bat  the 
ghosts  will,  in  a  short  time,  distiocill}- 
oppenr.  Mr.  Bt^^ad  is  working  up  this 
part  of  the  casQ  with  unbounded  zeal 
and  fuith,  and  the  Bev.  Ur.  Iluwels  is 
quite  cunGdent  the  ghogts  are  going  to 
nnne  out  all  right.  '^Many  photogra- 
phora,"  we  rend,  "arc  in  the  habit  of 
CAStiug  aside  plates  after  partial  develop- 
ment.  bccaaso  tfao;  haro  what  thoy  call 
a  faalt — tiiat  is,  a  blur  or  marks  obscar- 
ing  or  occupying  portions  of  the  platti. 
Photographers  will,  in  future,  perhaps 
be  nioru  wurj*.  1  heard  the  other  day 
of  a  jouug  ladj  who  waa  photographi.'d 
Al  Brighton,  I  boliove,  and  twice  the 
plato  ojune  ont  blurred.  The  second 
time  flbe  persuaded  the  photographer, 
who  waa  about  to  lav  it  aside  sa  QMlesa, 
to  develop  tt^  The  hlure,  on  being  ex- 
amined with  a  magnifier,  proved  to  bo 
faces — uU  the  same  face.  She  ot  once 
recognized  it  aa  the  faw  of  a  rejoct<3d 
lover  who  had  didd.*'  Whv  this  voung 
ninn  took  up  tbo  plate  with  »o  manjr 
different  sperimena  of  his  face,  and  how 
he  managed  to  prevent  the  rest  of  hie 
spectral  body  from  being  to^en,  and 
wliT  he  stood  so  far  away  fVora  the  bo- 
loved  one  as  to  come  ont  so  small  tfaat 
be  had  to  bo  explored  witii  a  magnifier, 
am  qucstitius  on  whicli,  we  fear,  It 
wootd  hi!  vuiu  to  expect  uiiy  light 
Waaheall  "face^'iD  hinlifeUme?  Did 
the  minatcnuas  of  his  spirit  image  idg* 
nlfy  the  smallAMS  of  the  place  he  had 
held  In  tho  young  lady's  affection ;  or  did 


the  stand  be  took  Car  in  tbc  bai 
signify  the  distanoe  at  which  t2»e 
lady  bad  kept  him  f  It  is  said  the  ynoajF 
lady  recognizod  the  likeness;  bsl  waft 
this  young  lady  wholly  veraoioqa, 
was  she  Indulging  a  fond  fancy  tiiat 
swain  was  still  bortin&g  round  brr  « 
hii4  facef     We  roftd  ■.■4  of 

in  the  fire;  and  Kni<  renn 

rightly,  BQCcoeded  in  g«Uiug  the  wise 
Folonius  to  see  in  a  doad  tbo  Inoaf*, 
ftrstt  of  a  camel,  then  of  a  w«sm1«  and, 
lastly,  of  a  whale.  As  the  old  dms 
gazed,  Donviction  grew,  so  tbit  la  tfas 
end  bo  was  ahlo  to  «ay 
''Frry  like  a  whale.'*     V.  •  .u. 

thatf  aa  the  yunutr  lady  gaxed, 
tion  may  hare  grown  In  Uke 
and  the  hiar  have  paned  throogK 
uus  pbasea  Itefore  It  Anally  cam*  c 
rejected  lover?    Onft  aaka  vlwn 
wonderful  thing  hoppcnc-d,  and  «!!  Ur, 
naweisean  t«ll  us  is  that  bti  **b«n«TM* 
it  wns  at  Brighton.    Pcrbape  so; 
until  the  place  can  be  given  with  a  \i 
D)ur«  certainty,  and  until  a  good  ded 
corroborative  ovideDco  is  fbrtfaMttim^ 
we  prefer  to  assign  the  dbiof  ahttra  ti 
the  whole  hD!iini;»  tu  tho  yonng  l«d«*« 
imagination  and  tlte  remainder  tO< 
body  else's  credulity. 

We  are  aak>!d  lo  ballevetn 
eanse  in  every  opr  tti*?re  have 
storten.    But  w  'be  more  MCB- 

rul  to  suppose  <  <ry  an  Uia In- 

mau  mind  has  been  sabjeci  lu  abcm- 
tirins,and  thatsomosperlfle  we*lE»ci»<ir 
irregnlaritT  of  the  mental  cgnaHtPtloa, 
or  of  t1ii>  1  brain,  <m 

wliU'h  alt  .J.I  w*  an 

awnro,  dopcnuB,  hn*  prnbnhiy  civ«B  fia 
to  this  particular  rJassuf  hallaet: 
W(t  can  Dot  pretend  aa  yet  la  kn 
mind  thoroujchly  In  bc*ltb  ozid 
but  thiiiw<?d.iknnir,  UMrttber» 
snixU  tui'l  |<«rv3o«  vboM 

lives  are  :  i  oo  by 

and   who  know  abaaloteiy  no(bl 
**tu»ialt"   pbennuiena.      A 
the  rcvervsd  geutkinofi**  own 
only  one  wumaii  111  twrire  aad  aa* 


I 

3nng  l«d«*« 

>bMBiJ2| 
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ten  liM  liwl  liny  **  occult  *'  cxperi- 

•nceiu    Nov,  what  wo  should  liko  very 

Diarli  to  have  irouid  be  a  further  onuly- 

iU  of  tliese  figures,  «liowiii;j  the  per- 

DUge  of  lligbtj  or  oUierwue  Ul-bal- 

Dcwd  tnlndfl  arooDg  llio  "  occult  ^'  and 

Lho  "  nuD-oocull "  (if  wb  may  so  apply 

■■tiic   wurds)   cloMes    rebpectively.     Our 

^HowD  tfX[>«rii>nce  would  lend  \\%  (0  be- 

^^HM  tbat  llio  proportion  would  bo  vast- 

^^^niT^or  in  Uie  former  cluss  than  to  the 

lattar.     Wbu  bs«  not  kuoira  mau;  ux- 

|Aii)plc«  of  the  trcDialoas,  nervonit,  by- 

orscnntive,  wonder-loving,  bystericnl, 

ni-IivKtcrical  type  of  constitution 

Dg  tbed(?vot«e8  of  ghost  lore?    And 

aucb  examples  occur,  as  we  beliero 

boy  mufttf  to  Uio  mind  of  every  one,  is 

'.  not  at  least  a  probable  inference  that 

''occultinm"  in  itfi<  vnrioas  phnm-s  hoi 

hinietbint;  tudo  willi  llial  kind  utitiind} 

Tbe  id:bost  may  bo  very  ancient,  but  wo 

_<lo  not  iK'lieve  in  biin  Uie  more.    The 

trouble  nbi'Ut  blm  is  that  he  has  made 

Do  progreu  xince  the  earliest  times ;  in 

ot,  ou  the  whole,  he  faas  fallen  bauk. 

fe  sboold  not  be  disposed  to  talk  of  the 

*lerilAtion"  of  Elijah  ourselves  had  not 

bie  reverend  Mr.  IlawoU  nae<I  the  term 

iforeuft;  but  if,  following  the  reverend 

cntleman'a  lead,  we  consider  the  proph- 

It'a  allegtwl  trnnalation  in  that  light,  auro- 

rit  waaamoflt  uucccasful  fent  in  ''levi- 

ntioo,"  and  a  Utile  ahead  of  anything  the 

Bvdurn  world  can  show.    And,  speak- 

eowolly,  the  apparitions  aud  virions 

I  other  ei{iiritual  oroecnlt  phenomena 

of  ancient  tlmea  bad  more  **  body  '*  to 

^Uhem  than  tbo«o  of  our  own  day.    If, 

^Bbercfure,  the  ghost  has  made  no  prog* 

^b«aa  in  the  course  of  three  or  four  tbon- 

^>  fl«nd  years,  if  be  ia  just  as  uninstmctlve 

and  incunwKinoDt  0  pbcoonienon  now  as 

bo  woa  when  we  first  encountered  him. 

if  not  a  little  more  so,  we  tnay  perhaps 

be  pardoned  for  thinking  that  he  may 

bu  safely  and  fairly  ignored  by  people 

who  have  an  avcruge  amount  of  business 

I  attend  to.    The  world  ia  still  waiting 

or  the  Tt-ry  first  measage  of  any  prscti- 

imporiauoe  coming  from  a  well^an- 


theoticateil  ghoat,  and,  comddortng  that 
ghoKtJi,  snch  as  they  ore,  hnvn  been 
coming  and  going  for  some  thonsanda 
of  years,  it  is  high  time,  if  they  have 
anything  to  say,  tliut  they  said  It. 
We  are  6adly  in  want  of  light  on  many 
matters,  and  a  wolMufurmcd  ghost 
might  conceivably  be  of  very  great  u»- 
sirttance  in  human  affairs.  Up  to  the 
prceent,  however,  all  our  light  and 
knowledge  have  coiue  from  patient  study 
of  the  laws  of  Nature ;  and,  such  being 
the  case,  we  prefer  to  stand  in  the  paths 
that  Science  has  worn  and  work  at  the 
tacks  she  ossigns.  Kven  if  the  gboHta 
succeed  in  getting  tht^mselves  pboto* 
graphed,  we  ^hall  not  trouble  ourselves 
much  about  them,  till  we  see  what  tlia 
practical  bearing  of  the  whole  bosinesa 
ict.  If  we  might  venture  a  prediction,  It 
would  Xm  that  gbont  pliDtographs  will 
turn  out  to  be  un  utter  fraud,  and  that, 
when  the  matter  has  been  thoronghl/ 
explored,  one  more  lesson  will  have  been 
given  to  the  world  as  lo  the  delusive 
character  of  ''uccaliiam '*  in  &11  ita 
shapes  and  forms. 


A  8BATTKRED  ASGVXEXT. 
Mxjnr  of  our  readers  will  remember 
the  very  tmculont  attack  made  by  tho 
Dnke  of  Argyll  upon  Prof.  Huxley  in 
connection  with  the  latter*s  domoustra- 
tion  of  the  impo&sibtltty  of  the  Xoachian 
Delngo.  Among  the  proofs  of  that  oo- 
taatrophe  adduced  by  his  Grace  was  tho 
existence  high  up  on  the  Welsh  bilhi  of 
lai^  beds  of  comparatively  recent  ma- 
rine shells.  Tho  sea  had  been  there  on 
tbe  mountain  tops,  exclaimed  the  Duke 
in  triumph,  and  that  quite  recently.  One 
of  two  things,  Uiereforc,  had  happened : 
either  the  sea  bad  been  raised  over  a 
thousand  feet  above  its  present  level,  or 
tbe  land  bad  been  suddenly  depressed  to 
that  extent,  either  of  which  occurrences 
would  produce  a  first-class  flood.  But 
what  do  the  most  recent  investigators, 
the  lat*  Vrof.  Currlll  Lewis  and  Prof 
Q.F.  Wright,  toll  ns  on  tbispointr  The 
answer  is  furnished  In  car  Usue  for  De- 
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oMB^flr,  «  pangnipl)  of  which  we  nuy 
bero  q«ot« : 

**Tliis  eridenoe"  (t'h^,  for  t  roeeot 
BQtimerg«oc«,  as  5up}i06ed  b;  tbe  Dake 
of  Ai^ll  and  olhersj  "  coasuted  of  ihf  U- 
bcd«  iQclo56'I  ID  trae  glaciAl  ileposite 
eleven  baodivd  feet  aborc  tbe  aes  at 
HacclMficId  Dear  MAQchrater,  nnd  fonr- 
le«n  bimdred  fuel  abuvo  the  sea  at  Mod 
Trjfuen,  oq  tho  northern  flanks  of  Sqow- 
don  in  Wales.  Prof.  Lewis  ond  tJiose 
who  hare  fiillovred  oat  tlie  cievrs  vhiob 
he  started,  have  proved  that  Iheae  shell- 
beds  were  not  direct  deposits  darintf  a 
sabtner^^nvc  of  tbe  coQOtryf  bot  ratUer 
beds  vaahed  oat  of  true  glocia]  depooita 
which  bad  been  shoved  ftloni;  b.v  the  ico 
In  ltd  passage  over  tbo  bottom  of  the 
Irl»li  Sea.  The  sboUs  were  poshed  np 
with  Ibe  mod  from  the  aea  bottom,  as 
pebble  are  known  to  have  been  in  to 
man  J  inBttoc«a.  Tlie  tnelting  of  tbe  ice 
famished  tb«  water  necessary  for  par- 
tially working  over  the  oriiriniil  dei>osic 
and  sorting  out  and  Blralif^iug  tbe  in- 
closed j^avel  and  iihcUs." 

A  proof  that  this  is  thotmc  explana- 
tion is  that  *'  tiia  shells  arc  not  such  as 
nonld  haant  the  same  plaoe  tmder  wa> 
ter.  In  these  beds  rook-faannting  and 
mnd'loviog  epedes  and  abaltow-water 
and  deep-water  species  are  indisorimi- 
nntelj  miaffled  together.*^ 

We  see  here  once  more  the  valne  of 
close  and  thorough  obserration.  No 
point  in  BoieDlitIo  theory  should  be  oun- 
sidvred  settled  till  all  tbo  GiL'ts  Are  in. 
If  tbo  Dnko  of  Argyll  wants  to  prore 
that  tbe  whole  of  England  got  n  dip  in 
tiio  days  of  the  patrlunrh  Noah,  say 
about  dve  thousand  yean  ago,  be  will 
have  to  luok  about  for  other  arganienls. 
As  the  case  now  stands,  the  slioll*  to 
which  he  pointed  so  triumphsntly  toll 
an  altogether  ditferont  story. 


STovra  wjTBour  flvks. 
TueuK  h&s  recently  appeared  a  fresh 
illastnttion  of  "what  knowledge  i-  ■■* 
must  worth  "  In  Uia  dai^r*  that  t 
from  tbe  pitiful  lgnor«Do«  of  tin  aim- 


ple«t  fiacts  of   wjeaeo  siiU 
among  prttsnmaUy  weU'lnformod 
•DOS.      Ccftaln    "patent    fueU"   ba4 
heen  put  un  ule.  lu  bo  uscrtl  In 
withoat  chimney  oonottcttottt  and  alt 
adPr<rtiMrl  tra  tiring  entirely  hftnn)« 
Tbe  natural  result  has  followed.     Gttf 
ble  merchants,  mlolstenii,  and  creei  i 
tors  have  been  bnyimt  thvm  and  na 
sniotherlDg  themi^-:  cir  \ 

with  tbe  gawa  wbi  emit  fn 

the  combnstion  of  any  form  of  t 
The  makers  of   these  fuels  atate 
ventilation  ie  required  with  their  a|ip 
ratus,  bat  their  co -^  ->uoa,  Wb 

let  in  tbe  cold  air  ii  .■>  hstfmleifc 

OS  stntedl  or  the)  iuiat;tu«  that  caa 
opening  from  a  room  lnt«  n  haJIway 
secures  '*  ventiUtaon.*'  Probably  mvA 
of  the  victims  of  the  pftt«ai  fiMla  ban 
read  about  the  proc4«s  of  oombmoica, 
but  they  hav  -ntur* 

from  experinx  :  ,.«.  U^ 

knowledge  real  to  tbom.  Tbvir  eflDc»< 
tion  has  been  of  the  SAiiqiiaUO  hal  i 
yet  abandoned  kind  which  sqI 
the  ttndy  of  books  for  tlM  stady 
tilings.  As  an  explorer  who  tma 
cross  a  deep  liver  is  druwnscl  If  ha  en 
not  swim,  so  any  unc  who  ttvea  In  tkt 
present  age,  wb«tt  nalaral  tbnMi  m 
being  pot  to  aarvtoe  oa  iwvtr  bafbixb 
badly  off  if  he  doea  not  uodentasd  kuff 
to  use  tltu)«  forcM  witlKHit  Ictdaf  Uhb 
orerwhelm  him.  Sclenea  la  ildlnf  j 
wonUerfal  things  In  Ibaae  llm<4,| 
ochicTcmeDtfl  always  conalal  in  < 
ing  the  laws  of  Notur*^  iHV«r  Ln  drenn- 
venting  them. 
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Risinrrfttb1<«o(ilc?eriptioii,asnnnm 
I  iif  an  intiiiirt  bio  llic  jirububiUty  of 
there  tiMvln^  l^een  any  reUtioot^hip  between 
the  dindopmenu  of  primtUre  Old  World 
•bd  uf  Altorigl&tl   Sew  World  dviUzAtion. 
I^HTbc  firft  csRHT,  whicb  frivm  ita  title  to  tbe 
^HKHik.enibrncM  u  critJL^  itnjuiry  inln  ttit:  tni- 
^H^n  of  FUUiVfilnryuf  Allnnttfi — which  U  left 
^^SDtlwgmii  philceopher'H  imagi  nation — ndiii- 
cumkniof  thn  IrgmiiLvthnt  hare  bMmcttnvnt 
g      oa  Uw  CTbyct,  K  pmcaitation  of  5ctentific  frvi- 
^^^^Bb  u  bcin;;  dccMre  tgalnflt  such  a  land 
^^^H^;  ever  cjUatcd ;  and  the  ooncIuetoD— 
while  the  ■dmiwioii  U  made  tad  eren  the  be- 
lief la  avowed  that  the  Pbocdciuu  may  have 
viflited  Ameriun,  and  evldcctcei  of  their  pres- 
cnee  bote  may  j-et  be  found — that  aDcicnt 
AmcTJcut  civitizalkio  wu  natire.    In  the  next 
«Mftj,  Ihr  illftcuvrry  of  Arnvrica  by  tho  Nortfa- 
I  tnd  tlieir  atiempty  at  (.-olonimtion  urv 
I  Knd  diMaased  u  ratablUhrd  fact«. 
Ajr  on  Trsde  and  Oomineri'e  in  tho 
KluDe  Aiie  «mcentii  the  wliole  rorld,  irblle 
he  eriileooM  of  trade  relatJoM  between  dif- 
|tercnt  part«  of  America  aro  coofidcred  In  It 
I  full.    The  conrliuinn  ifl  eipreaHCd  tbal  the 
iwplional  aptitude  of  tkllled  worktuen  wiu 
ecngiiixH]  and  bruughi  into  use  far  the  gen- 
Lsral  Inmelit,  and  oo-oiwraUoD  and  the  divinon 
'  labor  wcrv  known  at  a  very  early  vt»gv  in 
be  deT«lnpment  of  primiliTeiaechanical  art; 
hat  nmt^rlala  for  manufaL-tnre  were  trans- 
ortcd   fmta  nnaotf)  localltlra,  and  the  ex- 
|«hBBgD  of  prodocta  was  fa<<iUtated  by  pro- 
I  fawdooal  Iraden.   The  native  origin  of  Amcri- 
eaa  cinllxaiioD  Is  apiin  uken  up  tn  the  tfsav 
on  Pre-Ar^nn  American  Van.    The  auoceefl- 
lug  etaa;  U  cnoceniing  the  .£sthctte  Faculty 
h)  Aborip'nal   Races;  and  tn  the  following 
one  the  Ilumn  IrDquois  are  pmented  aa  a 
ii-al  Amerioiui  race.     In  thr  |«per  on  lly- 
aad  &ermlUy  thp  idt-a,  fudtered  by 
pnjximnlion  of  the  Anglo- 
I  red  Indian  type  la  rejocted ; 
nd  an  interesting  i>pfotilation  is  anggeated 
!  llie  futurvof  the  colored  race  In  this  cwm- 
y,  wbicfa.  left  free,  ai  It  now  ia,  to  enjoy  the 
altbful  aoclal  rriatlooa  of  o  eiTlliwd  com- 
j^  and  [iniiaoud  bv  prejudice  fmu  any 
litture  nil  ^o  r»ce,  will 

net     [»  "  "-f,  on  Rela- 


ca  Mtaiiliaiied  tiy  thv 


dlty 
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stndy  of  ecrtain  Peruvian  crama,  "  we  haw 
aa  uiarkeil  an  Indication  of  a  du>tinctiTu  roce- 
ebaracter  at  anything  hitherto  noticed  in  an- 
Uirapotogy.'* 

CauTTOif  or  tbi  Bidlk.  By  Iter.  MTnngi 
Anaiia.  Boston :  Uoaghtoo,  UlSlin  A  Ca 
Price,  $1.00. 

Thk  antbor  of  this  hook  ii  a  Confrega- 
tionnl  olerg^rinun,  and  he  baa  giren  an  esoel- 
leot  tiammBTT  of  the  reaulta  of  tbe  "higher 
critii-l^nn."  Ho  follows  Kuenen  and  Well* 
haosen,  chiefly,  in  hi«  view?  of  Tjiraelite  his- 
tory, beginning  with  the  propbeden  of  the 
eighth  century  n.  c.  aa  a  bariii,  and  working 
back  to  the  origin  of  the  nation  and  forward 
tolheiniroduclionof Cbrisiianlty.  Uetblnka 
that  nencaia  in  largely  mythical,  and  waa  not 
compoaed  till  the  Babylontsh  eiilc.  Re  re- 
jecta  the  Uoaaic  authorship  of  the  Fentateucli, 
and  ascribea  il«  oompwition  to  dcrerml  au- 
tliora  between  the  nixth  and  eightli  centuriea 
n.  c.  The  creatkin  of  the  llible,  in  fact,  be- 
gan with  Exra,  the  scribe,  after  the  Itnbylo- 
nish  exile.  Prior  to  that  time  the  sacred 
bookB  of  the  Jews  were  lightly  eateemed,  and 
were  tosaed  from  fdllar  to  poat,  but  Exra  and 
hia  aaaodatoB  gathered  tliem  into  a  canon. 
The  prophedes  are  the  earlieat  aiid  uuMt  re- 
liable hooka  of  the  Bible  The  older  parti 
of  OpneHin  are  producU  of  nml  trmdiUon. 
The  Jjeritical  law  and  prieatbood  were  Dot 
MUblished  in  Lirael  nntll  after  thi'  exUe. 
Amofl  wu  the  fir<t  prophet,  Hoaca  ouna 
next,  Joel  and  MnlachI  about  two  and  a  half 
ccntorios  Ut^r.  Ifaiah  wrote  the  Ant  part 
of  the  book  bearing  hia  name,  but  the  latter 
part  wfu  written  by  an  unknown  prophvt  of 
the  exile.  One  uf  the  muat  ioLcrcatiog  chap- 
tera  of  the  hook  ia  that  entitled  "  From  Ooda 
to  Goda,"  in  wlticb  Ur.  Adanu  »how)i  that 
Israelite  moiiotheiiim  wan  derelofied  from 
fetiohUm  and  idolatry.  The  prophetM  werv 
the  originatora  of  motMtheiam  in  Israel,  not 
Abraham,  as  ia  populariy  atippoaed.  The 
prophcta  also  atuckcd  the  bloody  aacrlflcea 
of  the  pef^Ia  Uumnn  sacri&oe  waa  often 
practioed,  eren  as  Ule  as  UicahV  time,  for  be 
pTotciled  agkinat  It  Jephtbah  offered  hia 
daughter  in  vafHBce  to  Jehovah ;  Saraoel 
brwed  Agag  iaui  [rfcces  "  before  Jehovah" ; 
and  Abraham  waa  trniplcd  to  aaoriftee  Iflaa4X 

Tb<r  booka  of  Job  and  Daniel  are  "  6cti> 
tloiiL.'*    Tbry  ue  not  blsc,  but  they  ar« 


ribvd.  sod   tbe  rnrioTii   rcnctimui   ira  ex- 
plained.    The  pfHMion   iIcscriMn);    peptonm 
bow    incliidw    iilbiiiiinfLe^,    tlmt    mn   clnssed 
with   tfac  tvnovT,  Iwtb  on  icoouct  of   tfaeir 
cirmc  Telationship  and  for  conrcniMicc.     The 
onUtor  cmlla  atieuUun  M  the  fact  that  to- 
Hou«  iiiWiuncM  that  hav*  bwn  dworlbed 
M  peptcnei  have  i.-anftL!t«d,  to  on  czteot  at 
leaal,  of  a  Diitturo  of  true  peptones  with  va- 
riable •|uat)titii?>)  of  olbiuDiiMM,  and  thai  our 
ktiowlo'lgi:'  of  true  pqtlonet  U  at  prcRcmt  to 
a  ttaic  of  IraiuiUtm.     In  fact,  afl  be  traty 
^  atalea,  until  Home  new  property  of  proteidn 
I  dwcoTifrcd  hy  which  then-  absolnto  piirHy 
ay  In  determinod,  iht  question  of  the  con- 
itHatlun  of  protoida  will  probably  rcDuuD 
rived. 

,  new  «ectioa  b  oiMei  on  tho  eozymec, 
iVlioh  wf  I4nd  deaerlptions  of  trrpriaogen, 
alyii,   reonin.    aiiiBole-€iu:7mc,    and    aroa- 
Inu^ytnA 

tn  theiiectioo  on  tbe  nitrog«nona  noa-crya- 
allini*  liodlw  alliptl  to  prou^ids  df^rripttons 
bf  thv  mucin  of  bile,  of  tbut  of  the  RubmaxJU 
ary  gbiud,  and  of  that  of  tho  umbilical  cortl. 
nf  gvlatlnpeptfliMs,  of  nwirokoratjn,  of  vhl. 
tin,  and  of  Duclco-albuinlns  bove  been  added. 
'  To  tbe  aeetion  on  corbohydratos  tho  dcx* 
trina  aro  now  wdl  deM:rit>ed ;  while  the  su- 
pLtt  are  ntlafaolorily  eiplulned  by  Eiuil 
B  Fbcltcr'ii  able  mearcbea  regarding  tbe  aer- 
^Kvrnl  mtTmbcrs  uf  thlin  ctun  <jf  ntrlxilivdnttos. 
^H  Tn  the  -eolionK  on  tbe  fatty  andx  nnd  fnt«, 
^Hfto  the  atnMcfl  ood  »mido-acid(>,  no  ur«a  ind 
^BUm  urii'-add  i^roiip,  on  the  bile  addj,  and 
^Boo  U>e  cnlorlog  matters  and  pj^entu  of  the 
^^mojmal  body,  mucb  recent  toaterial  hu  been 
incorporatod,  while  a  brief  MCtloo  is  deroted 
^|n  ptomalnott  and  lenconiBiQea, 

The  volume  Ii  a  mo»t  uMfol  addition  to 

I  literature  of  the  subject;  the  nomcraus 

tforaicaf  It  coatAlng  will  pcnoit  tbe  fitudeut 

>  con>'ult nHf^nnl  authontio.*)  t^houM  lie  t>o  de- 

f,  while  in  gpnvnl  an  imioen^e  amoiiot  of 

will  be  Kared  for  tboM  ittudyinR  tbia 

r  ihU  mllnoatlnn  of  reAUlt^  that  are 

I  UirouK^MHit  medical  literature. 


I  Ct-taaiai  ni,*  Kmnnu. 
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Mntod  in  ottmrtirc  fnrni  for  readiof;  in  cloai 
or  for  BiippleroentarT  iradrng.  Of  this  wrIeB 
there  are  now  nonl  to  i«  Ten  Relretiona  from 
the  i^ketch  Book  of  Wubin^n  IrrtD^ 
Shakespeare's  Tragedy  of  Julius  Cmiar,  at»l 
his  Ooiiicdy  of  Tnctftb  Night,  at  the  price  of 
twenty  ccnu  oocb,  luid  Sir  Walter  Scott'a 
tranhoe  at  fifty  ceDUii.  With  tho  text  arc 
H^vcn  brirf  noUccA  of  the  author,  with  analy- 
aes  of  the  particular  worlu. 

FiNOxn  Prints.     Ry  Franiis  Gai.toh.     New 
Tork:  Moctnillaii  i  Ca   Pp.  SI 6.  Price, 

Mil  Oaito.v'a  Attention  havlofr  been  •£• 
rected  vt  tbe  indkidoality  and  slgniflcaoot 
of  the  marks  made  by  the  tips  of  tbe  Oogcni, 
he  woj  nirpriieU  when  be  came  to  inquire 
into  the  subject  at  perceiving;  what  bad  t>een 
done,  and  what  o  prouiiring  field  of  inquiry 
flUIl  lay  In  it.  He  fotmd  it  of  real  Intpor. 
tance  and  inreMigatod  it,  with  retmlts,  truly 
rurioiu  and  vahiable,  which  are  rIvis)  In  thla 
book.  The  account  hef^ins  with  notieefl  of 
the  prerloua  employment  of  finder  priota 
amonp  Tariooa  tuitioiu,  with  objects  partly 
SD)>e»it]tioua  and  partly  ceremonial ;  tbcu 
vnrloud  roethodfl  of  making  good  printa  are 
described  at  length ;  nrxt,  tbe  character 
and  purpose  of  tbe  ridge^i,  whose  Itneationa 
appear  in  the  fing>tT  print^  are  dlscaased. 
TboM  preliminary  topics  barlug  been  dU* 
ponvd  of,  tlie  inquiry  proper  begina  with  ■ 
diacQMloR  of  the  rorloua  patterns  fornaed  by 
the  Uoeatioofl,  illiutrated  by  plate*  of  tho 
prindpd  vaHeUea.  The  question  ii  ralaed 
aa  to  tho  penhitencc  of  the  pattAnui,  or 
whether  or  oo  they  ore  en  durable  oa  to  af> 
fpfd  a  AUTO  baiiiH  for  ideutig^-atioo,  and  in 
annwcred,  except  an  to  proportion*,  in  tbe 
affimiAtirc.  An  attempt  i.^  made  to  approlM 
the  evidential  valuo  of  finder  prints  by  tbe 
oonUBon  towa  of  probability.  A  eacceeding 
oboplerdcnlfl  with  tbe  frequency  with  which 
the  tcerend  kinds  of  patterns  appear  on  tbe 
different  dlfdts  of  the  saine  person :  and  hi 
It  tmexpectcd  relndonsUpv  and  diitinctioitt 
are  ediAbtlabed  between  different  finger*  and 
tbe  two  bandii.  Methods  of  indexing:  are  dlo- 
cuBHcd  and  prapoaed,  by  which  a  set  of  fin- 
ger  prioia  imiy  be  m  described  that  it  way 
eautly  ti«  aearehed  for  aod  found  in  odt 
i^rgt>  ooliDtrtioii.  The  practical  tvaalts  of 
the  ioquiiy  ora  dlscuased  aa  to  lis  poaiUiba 
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use  ia  dtlTertntuitiug  a  nuo  from  hl»  f«l- 
Uiwej  fLod  tho  tinfter  prints  are  found  to 
Afford  one  of  ifae  moA  oeruio  m&riu  of 
idcDUficAtion.  Tbe  qoestJoo  whoibcr  p«t- 
lenM  are  trutamudlble  b;  descent  U  fto* 
BWered  RtfinnKively;  and  tbis  leads  to  tbc 
eoiiiuatioit  of  Ihelr  lue  in  miUcaiiuf;  nee 
and  Lempcrament  In  cbc  last  chapter  the 
right  Id  ductuaed  of  tb«  nine  fkindanicniaUy 
difTcriog  iiatUfnui  to  be  cotuudarad  a«  differ- 
ent i^cnvm^  Mid  uf  tbeir  more  duuacteriBtic 
rarictiM  to  rank  aa  diff«iraDt  gmem  or  ftp«- 
tAm,  as  tbe  oaae  uiaj  b«,  with  aflinoative 
omoltuiooa 

SocKP  jjro  HuBic.  Rt  tbe  Rev.  J.  A.  Zauk. 
Obica«o :  A.  C  McClurg  &  Ca  Pp.  4d£. 
rric«,  $8.60. 

Tax  aatlior  of  thb  work  ii  ProfeaKir  of 
FbjsiGe  in  tbe  UaJTcndty  of  Notro  Dame 
Tbe  main  purpude  ut  tbe  book  b  to  give  mo- 
nctnos  and  gpocral  ri-adura  an  exact  knnwl- 
eil(re,  bu^ed  ou  ex|>«riiueDL,  of  lb«  prlnciplM 
of  ac-oLUiUc^,  aud  to  pnscDt  at  the  »>ain#  time 
a  brief  expuutioQ  \A  i}i«  physical  baais  of 
naaioal  bamuniy.  The  aatbor  bvlicTfla  that, 
in  view  of  the  attcnUrm  now  given  to  tbeo- 
retJcal  as  well  aa  practical  tuuaic  in  European 
and  American  conMrratoriaa,  this  preaeni- 
ment  can  not  be  cooddered  altogeiber  on* 
tituelj.  Tbe'treatiae  b  baa«d  on  tb«  recoii 
and  moat  exact  obaerratioDaof  inodcni  pb;»- 
icbts,  most  praminent  aiuong  wbuio  arc 
Hdmboltz  and  Kooiig,  as  writ  utn  tbe  works 
of  tb«  oldtT  avoiuiictana,  and  v-  iotooded  lo 
include  a  i^ummorjr  of  all  that  has  been  learned 
and  dttttfrmioed  down  to  th»  date  of  publica- 
tion. To  EiH-nig,  tbe  lateat  of  tbeae  inveati- 
^tunt,  and  tbi>  one  praltahly  who  baa  carried 
wir  koowlcdgc  of  the  pblkwophT  of  tnuitc  to 
tbe  mon  aqoceesful  reffulta  yet  obtained,  per- 
aoQol  obligatioo*  ar«  aclmowlcdj^  The 
volume  haa  p^wn  out  uf  a  courte  uf  Ircturee 
that  were  given  in  U91  in  tbo  t'alhulic  Unl- 
vemitj  of  America,  Waaluogtuu,  1>.  0.  Them, 
bowerer,  have  been  tlioronghly  reriaed,  with 
tUe  piirpoe«  uf  making  the  cipo«ltioii  «f  lh« 
aabjevc  more  coiuptft*-  titan  waa  poa&IMe  bi 
lectures  aeiMally  dRlirercd,  so  that  It  ia  prao- 
lialljr  ft  new  work.  Yet  the  locuire  fitnn  baa 
tM«D  retained  %&  bdng  uiore  iuiiuiat*d  and 
plciurcujuc,  and  nior«-  tn  keeptOF: 
character  of  a  wta1(  thatdealaao  !■• 
apparatoj  and  fxpanmaiti.    Of  Lb«  liiuain' 


tioDS  and  eiq>Cfinimt«  i&bb/  wcs 
expressly  fo*  litis  wmk,  wtiQw  otban  w*  j 
be  found  only  b  the  more  raeem  Fmak^ 
(icnuui  troatiaea  on  Kiuod  aaul  iMMic.  Dm 
first  cbaptaTf  bagiankie  with  a  rcfo-BM  u 
the  r«lalioB  of  lh«  aciwoe  an  tbe  ari  of  ■» 
ale,  b  devoted  to  the  o&plouaiiixi  uf  tW  IV>- 
duction  and  Truunahwlun  of  SoqzwS  and  ffe 
Nature  of  StaorouA  Vlbratiuoa.  In  Iba  am 
two  cbaplere  tbe  laws  of  LctqdtMaa  «r  !»- 
U-n^ity  of  8o«md  and  I*lu-b  %r^  wnwfciwwt 
witli  M  dcsoriptkio  \A  Kwrr 
m^rt  f/mitfnei,  and  Ibavi '  ■ 
BcQectiaii,  nd  RetraclMw  of  tiaouL  Ite 
topioa  of  Muidcal  Htrinea,  Viliratl«H  «C  K«^ 
Plaies,  and  BctU,  and  Sotmrou*  Tubw  faUo* . 
after  wlucb  come  the  tbcoreiii.»]  tabjeett  ti 
Reaonance  and  Intorfenmw,  Beaia  sad  BaM- 
feonea,  lite  Quality  uf  ttomul,  and  Moaky  la- 
lenrale  and  TanpenuncnL 

TsxT-BooK  or  Twt  RtnntrntAor  or  ICajb  aj» 

IlAKllUf.       '  .11,  Fi» 

feaaor  Eid  n*  mi 

Ooatp«r«tii<  <  iht  U 

Anaiomical  '■■  'wis^ 

Berlin.     Tj-i  „^TlOBf 

man  nlitiini  ",  4ji^  f%,  Q 

Hcru-T  Pr»['  T  m  BacTM 

UniTi*r«ity.  ■»  iniiMTcit 

andTwoLi  ..-^    Umim: 

Bwan,  Soonei.  rK'iii  A   f.j,     Sew    Y«»: 
HaisoDbui  k  Co.,  IflU.     priea,  $S^ 

Tui  fact  that  thla  work  pcw^Mti  a^ 
CMnt  mirit  tn  p>  thrmiidi  lhr««  fldViV«»  a 
Gcnnan  In  the  foar  yew*  UXUimimg  \U  tm 
puUioatlon,  ImpUcc  aa  titlriMic  macil;  Ir 
there  Is  no  pancity  In  tbe  Qtoranii*  ^  UM 
aul>Je(-i,  wbUe  tbe  new  dUeowio  thai  w» 

coofiiantly  being  reported   bjr  J i^irgi 

tend  to  make  a  ooa|««atfre|]r  tttaa*  1*^ 
bddnd  the  thD««»  apfrirfug  Irnn  a.  mtml^ 
aundjwinL 

In  tb<^  flrvl  <*h*p(fiv  (^  anaal  mAm* 
are  <  ^''OWiff  tbis  h  a  ia|l»- 

nati'  >iia  of  tbw  mmmrmkmd 

tbo  ogg  and  of  the  pfw— a  nf  f«ESMaaL 
tlta  aiithiir   t,n-*t<nuu)(  ibf   ihariry 
fcituila  U'l  ^axx  tr^wauiM 

cnUant3i'4  ..■   .i..   .■..''-    ■'■     -    ■- 
aahalanotr  thoaw  uf   ' 
ttipamiuu  uf  I' 
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tarn  of  NogmenUtlon  of  the  omm, 
eren  though  be  hu  the  precedooix*  affnrded 
hy  Prof.  Htuley'g  eniploiiDciit  of  a  term  Ihnl 
ihould  have  bevD  left  to  it«  original  BdeoUtie 
In  ^roliiffy  and  miDBnJogy. 
The  methotlH  of  duvflupnipnt  of  thy  two 
prtnurr  Bnil  of  the  two  middle  gorm  {ayen — 
th«  to-iielloi]  (;utnra  theory  and  cvlom 
tlieofj— «n)  pry<«enl«d  to  BCparate  cba[itcrs. 
The  latbor  mBmuiiu  that  at  the  close  of 
Mgtnetitatian  there  1*  only  octe  germ  layer 
praMUlr— (be  epiibulium  of  the  blostula. 
Fretn  It  tli«  rvmabiing  i^rm  layen  nriae  bj 
the  pnxxMiea  of  iaragjnation  ond  eragbiai- 
llaa— tbe  inner  germ  layer  being  funned 
by  meana  of  gnstrulntktti,  tbe  two  miildle 
geno  Uyera  being  fonoed  hj  tbe  (onusUoQ 
of  tbe  bodr  cariiiM,  in  that  two  bo<lv  MCa 
w  eraginalexl  from  tbe  cff>lvnteron  and 
grow  oiit  Uetweea  and  Mpnnite  the  two  prl- 
inarT  (term  UrefK,  After  their  origin  tbe 
middle  genu  layers  are  differoatlated  Into 
roral  fundnnicDts  (mdlmcnte)  by  jmiimfii 
folding  and  ecmiitnetitig  off. 
The  develoffOteitt  of  the  cooDectlv*  fub- 
MMJOa  and  blood  in  explained  liy  means  of 
^ibe  meamiehymfl  gmoa.  This  in  follovcd  by 
ihaptetfl  on  the  cetattUflhmentof  tbe  external 
liofiB  of  tbe  body  and  on  the  fa>tnl  merabmnes 
of  nptHeB,  birds,  ncmmalfl,  and  ituul 

Tbe  ouwiderstioD  of  tbe  Kcicncc  of  the 

■bryology  of  otgiuu  li  divided  bto  foiir 

itioiu,  cumprifling  the  morphological  prud- 

iCtt    of  the   inner,  of   the  middle^   of  tbe 

inter,  and  of  the  inUmnndiatt!  goim  layen. 

lie   U.  of  conrae,  iin  arliitrarr  dlrbdoo,  for 

tl»a  teeth  arit«  from  tbe  inlennediate  and  the 

iter  gerra  layerfi,  while  the  alimentary  canal 

id   ib«   gUndji  contain  elemimt^  from  the 

Inner,  middle,  and  toterruedlate  layem. 

KpHfe  forljlda  any  extended  considcniUon 
of  tbe  features  pertaining  to  these  latter  top* 
ica.  Tbe  work  \s  oerttlulr  a  comprelteniilTe 
prefi'  t*ie  quhjeft,  and  Ihe  trandlO' 

lor   !■■  T'lird  biti  arduDOB  laak   m  a 

maaiur. 


mi-tki  Oioftmr  A«Ai.ms.    Br  At-nsD 
IT  ■  n    Vaxili     I'hila. 

>:  Sgn  b  Co.     P|i. 
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ficalt  undertaking.  The  pr«M>nl  part  (teals 
with  AmlnCe  and  Araimmium  Biutcs,  Uydra- 
zinOB,  Baiies  from  Tar,  and  Tcgetnble  Alka- 
loiUii.  Tlte  suhptanceti  of  ehJef  oommereial 
importance  that  are  ina.t«<]  ore,  therefore, 
drug«,  Niirh  a*  aconitine,  Atropine,  coobido, 
morphine,  qainine,  and  their  allies ;  the  al- 
kaloids of  coffee,  tea,  and  cocoe,  and  the  aot- 
line  colora.  Subetaneee  of  epedal  intereet  si 
the  prcseot  time  vbicb  fall  witblu  the  scope 
of  this  part  are  antlpyrinc  and  ecrtain  other 
aotipyrelicM.  A  third  part  of  Volume  UI  la 
to  be  i««ucd  to  complete  the  troatiM*,  nnd  It 
is  grati/ytDg  to  note  that  the  huccvm  of  tbo 
work  in  it«  eohuged  form  warrants  tbe  author 
in  auRotmcJag  a  IMW  option  of  tbe  earlltr 
volumes, 

lUttWAT  Ifucain,  with  Spcdal  Reference 
10  thoee  of  the  Back  nod  N'erroaa  Sys- 
tem, Id  their  Medleo-leffJ  and  tliQii.-al 
Anpecto.  By  flEsaBRT  W.  Paoa.  Xew 
York:  WiUiam  W.»d  £  Ou.    Pp.  167. 

TitK  aim  of  lhi«  liook  Id  to  gire  an  ac- 
coiml  nf  tbe  injuries  ret-eived  In  railway  and 
»mllar  accidents  that  become  the  subject  of 
medico-legal  tnqittry.  The  author  has  lung 
been  a  Btadeni  of  this  branch,  fuTbg  pub- 
lished in  1899  a  work  on  Injiirlefl  of  the 
Spine  and  Spinal  Cord  imd  Norvuos  Shock, 
to  which  he  had  given  wrcral  yean  of  prepa- 
ration, and  harbig  oontiuued  his  otMervatioDB 
aincc.  Mliile  injuries  of  all  kinds  and  de- 
grees are  caused  by  railway  accidenca,  they 
do  not  differ  fur  the  moat  port  frum  those 
which  are  sewi  after  other  fonnj  of  riolenee. 
Eren  tbe  iojnrios  in  the  back  received  In 
railwny  accidents  do  not  dilfer  from  similar 
injurieH  receiretl  in  otlier  ways ;  bnt  their  fre- 
quency, and  tbe  cboracier  they  imprees  on 
tbe  features  of  many  nther  forms  of  Injury, 
demand  for  tbcm  a  place  by  Ihemselree.  It 
is,  in  fact,  a  pecuiiar^tj  of  nilwny  acddenti 
that  iliese  injurieti  of  the  back  arc  nearly  al- 
ways produced,  whatever  other  Injuries  may 
occur,  and  even  tbougb  there  mar  not  be 
olh<^  injory;  that  tbe  patient  x»  often  not 
aware  of  them  till  suioe  time  afterward,  and 
that  their  direct  and  Indirect  crfTecta  are  often 
wldnipread  and  long  continued.  Vsftiy  more 
oumeroiis  and  eren  more  unportant  than 
tbflM  are  Uie  eaam  of  "general  nerrous 
■■'TO  applicable  rather 
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]  D«BO  than  to  any  oac  vym^vm  whicii  may 
'Ik  prescDted  b^  the  lojared  penoo.  The 
ottumctcrisUcs  of  Uie  cftow  described  by  U 
Indicmie  woiaa  funcUoual  ur  tlyiumlc  di»- 
btrbuwf  of  tlw  nerruuH  ettuilibrium  or  looe, 
rather  thui  Mntctuml  domaf^  to  kut  orgoii. 
Anotlter  cldM  of  nlT^tlM  in  iu(-luil*H]  uadtt* 
Iha  dcaigDBtion  of  fright  neutx)«u  or  tnu* 
nutk  hyvterU.  Ttie  dimgnoece  of  IboM 
ptitonmeiw  or*  oompUmenWd  by  Ihe  cita- 
tion of  Dooeidertble  nombem  of  cuw  which 
iUiutrate  the  almoA  cspriciouit  variety  of 
the  forms  under  which  they  are  ruaoi- 
fested.  In  treatment  a  prc>cmiDeDtty  im- 
porunt  factor  \»  rest ;  but,  boaidoa  this  gE3i> 
eral  retncdr,  lltoru  are  spcdol  furuu  iif  offKC- 
Uon  thiit  requlro  special  upplicutiuns.  The 
mental  ixiaiiition  u  aU-iniportwit;  a&d  in 
tiii*  eoDDacUoo  ipecUl  xLreM  \i  hud  u|Mn 
the  effect  of  the  expectation  of  comiiensa- 
tiun,  and  upon  maliogBriiii;,  into  which  the 
patient  is  to  u  grv«tdr  or  losa  extent  eeduoed 
imiotentionAUy  nod  imcotiMioujly  by  the 
Irend  of  hi*  thoagfata  and  fuovtos;  »o  that 
ooaplete  recorery  Is  not  uuurod  till  tbo  mind 
\»  cleared,  to  which  paymeul  of  daiBaj(oa 
(xiQiributes  greatly;  yet  ihia  ta  predicated 
wlthoat  raflectiun  on  the  chancier,  toutired, 
or  entire  honesty  of  tbo  patient  The  oloe- 
iiig  chapter!)  ore  doroted  to  the  diiwusaioD  of 
thU  branch  of  the  subject  In  ita  niedioo-k^ 
aspects. 

A  TrxT-nnoK  OK  PmraioLOQT.  Bt  M.  Foaneif 
M.  A  ,  M,  !>.,  1,1,,  n  ,  P.  R.  S',.  Profwtior 
of  PhypiuItiRy  in  the  rniver«ity  of  Cam* 
bridge,  olc.  t^tttb  cdldnn,  rcvij»L*d.  Part 
IV.  Luadun  and  New  York :  Uaomillaa 
&  Co.,  1891. 

This  part  of  Uti«  exoetlvnt  t«il-bo<>k 
treats  of  the  phy^iolo^:/  of  the  variouis 
sanMs,  of  tliat  of  certain  special  musciilor 
mecfaauianM,  as  of  ilie  Vidce,  of  speuoh,  and 
of  lucoaottou ;  of  the  Usaues  and  mechan- 
iiinw  of  roproduotlou.  iacladiog  liDptvga*- 
tlon,  menstrustioa,  prrgnancr,  partariclui, 
the  phases  of  life,  and  dosllL  Prefteding  the 
physiology  of  each  organ  therif  arc  dcHcrip- 
tlofis  of  its  aastomy  anil  hUtology,  as  in  the 
other  ports  of  this  work. 

Tb«  great  caution  tbu(  Prof.  Kwler  dis- 
plays lliTnnghout  tin  work  in  judicially  pni< 
•entJQg  both  aides  of  a  moot  ptiiut  t«  wwl) 
shown  in  the  mutitm  ou  oolor  ■enMtioiu. 
Both  the  1tt)uxig-n«\mhoVu  and  Uu  Uedog 


titeory  of  color  perocptloa  ore  wqitoftad,  hoi 
Uw  luithor  la  iacUnod  to  sooept  ih«  UUor, 
both  btcause  there  is  s  recurd«>4l  oas«  is 
whlcb  ouly  wbitv  and  bUrk  could  lie  ««k 
and  l>DCau»e  llie  pheuuuieuu  of  pcrijJunJ 
color  rlaion  bctlec  Moord  with  nerlD|> 
theory. 

In  the  chapter  oo  hearing  tbe  anlkBr 
states  that  the  eisct  oatarv  of  lbs 
by  which  the  vibrmliuu  at  tbe  p<fily 
produced  by  war«e  of  sound,  ^w 
aoditoiy  impulses  is  uncertaiu.  Ena  sr- 
cepting  the  theory  that  tbe  bsnUsr  bm^ 
braue  msy  b«  ootuUdenid  u  oosMkiisiK  of  a 
Qunibcr  of  parallel  radial  airings,  tAdh  c» 
pabic  of  iuUepcudenl  vibratioDA,  the  othsf 
itructur««  (u  the  auditory  -  prsMOl 

pmblcwd  that  an>  as  y«t      >  f or  tt* 

true  runcUoo  of  tbe  rods  u(  I'witi  uiJ  of  tbe 
reticulate  mcmbtaue  of  which  thN»e  Avta  a 
part,  of  the  cvlla  of  Deitcrs,  and  of  tbe  Ibbb 
SB  diftitkguisbod  from  the  o*it«e  hatretlk 
ore  yet  unknown. 

The  nuthor  ouo^lders,  In  tU*  asctluB  m 
taste  and  aiucll,  that  ocitoin  rvcoadiil  mam 
load  to  the  protlsionnl  eondarioa  ilut  d* 
gusutory  fibers  are  nb«rs  btloognc  >d  iW 
fifth  nerve,  though  they  nuy  nasb  dw 
tongue  partly  by  wxy  of  lbs  gloMApboiTB 
geol,  partly  by  w«y  of  ihe  chonla  ^vtw^ 
aemu. 

WUIle  we  agree  with  tbe  sotbor  ibst  ■* 
toneoua  pain  Is  a  Mpunite  sanMlifa,  ds^ 
opod  in  a  dUli-not  «»y  in  the  sUa  tbsa  •» 
presstnv  or  tcoiperaturv  sensstioa,  wv  lUik 
that  bo  shoiil<)  litvf  Utd  nrrw*  «n  tW  tailf 
OB  being 

pain  or  pt-  i 

casiu  of  nervous  dJieojei  ffngiwl  (bKl«  ihsufll 
correlated,  tliepressun*.  luiin  ani*  |""t*" 
ricnstn  ore  distinct  n. ' 

Do  docB  itui  rwgoru     tuiuK-uiv  . 
on  spitropHote  lenu  fur  the  iiiiriuilllw  I 
impukos  tluit  II'  '      i  nut  only  ! 

mosmloF  flbvi'  <u)tt  (Haaibfy  to  ■ 

lart  •  «id  siW 

pa?>-  .  .  .  'ii«.     7W* 

fare  tbu  »t>.callcd  nuisoulor  muw  la  dw  io* 
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fnl  prMcniAtioa  of  tlw  nbjectB  under  con- 

tiJcrrituu  that  luu  ohiineterizcd  Prof.  Foti- 

r*!  former  work,  and  lias  inad«  this  in  tbi* 

UM  of  tbc  be9t  worlu  on   phTsIolo^ 

llbal  we  faavDi  anil  the  'mcorporntinn  of  this 

pDorc   i*c«nt  dtsooverla  in  that  actenco  in 

[ihb  roluma  tiuMtahu  iti  bi(|h  standard.    Tlie 

oal;  tbiog  that  rlrinicU  from  this  Totame  la 

be  oakisnon  oi  on  index. 

TuR  OuciT  Wukld'b  Faatf.  Dy  Ekuka 
Oats.  New  York:  Uacmillan  &  Co. 
Pp.  aea. 

Tliu  twok  ia  dcaoribed  In  tbo  aubtitio  an 
"  Some  Aoeouat  of  Xatarc'e  Crapii,  and  how 
(hej  are  grown."  U  maiDUioA  tbc  proposi- 
(Eon  that  "  Uip  wbnle  mrth  is  one  great  farm 
or  garrlm,  almml  ererTwhere  oorered  witb 
rogeUtion.  and  liriD{;1ng  forth  crops  of  the 
naet  luinriaiit  and  rsrirrl  kind  " ;  and  that 
Nature  faniu  in  tvuve  of  tior  own.  on  a  large 
scale  and  wiifaont  fum,  w!tb  a  tlltagoof  the 
moal  tboroitgb  kind,  lliougb  it  nur  be  car- 
ried on  wlthont  fitc«l  ptowa,  and  4o  quietlj 
U  to  escape  our  ooUcc.  "Ticre  ore  roat 
pMturv-lnndji  here,  lJier«  are  extraalTa  for. 
oslc  tlierr ;  tfatfre  ore  wowb,  jangles,  bcaths, 
moors,  down?,  but  tliey  have  all  been 
planted ;  aud  ttic  eoi)  »ili  prcpaml  in  the 
fir«t  innance,  and  Iiai>  iw*n  renewed  since, 
bj  biboren  who  are  not  lc«8  indy  deserving 
the  uinie  of  laborer  than  tlic  plowman, 
igb  Uiey  do  not  work  with  bia  inple* 
lents."  Of  theH  loboren  wo  are  intro- 
^iduoed  5nl  to  the  '*  pioneer  laborers  " — the 
of  air  and  water — '*  which  wear  away 
nry  bordeet  roi-bs  by  degrem  " ;  tbeo  to 
IS  ''Holl-malcen) " — tbc  Uchena  which  sproat 
the  JtbrtM  iif  the  weathered  rock?,  and  the 
of  wbicb,  with  those  of  the  plana  that 
fullow  them,  conthiDfl  tbo  work  done  by  air 
jmd  water ;  to  tbo  "  soD-carrlera  '*  —  the 
i»en  \  the  "  fmUiInders  '* — grws  and  plant 
and  the  **  field  laborcn '" — wumu  and 
faniTowliig  inaecu  and  animals,  which  loosen 
soil ;  the  work  of  wlitcb  in  the  Ecld  par- 
icularly  under  ricw  b  graphically  dmcribod. 
be  work  of  water  and  roots,  and  the  reosoa 
lor  deserts,  ore  mure  fully  eonsI<]eredL  The 
ofllee  of  ptantK  in  drawing  food  from  tho  tcAX 
pod  Iraring  it  there  when  they  die  in  a  more 
Hslmtlable  (ondltion,  and  leares  snd  their 
work,  ar«  diMcribod — the  nvfiai<aoe  of  ctl- 
mate,  "  bluscum  and  seed,"  the  mwabig  of 


fertilhEation  and  tbo  work  of  inseots  In  assist- 
ing tbc  proccm,  and  the  mAttiodn  of  diffaBton, 
are  explalnod ;  and  cbaptpm  fnllnv  on  the 
Chances  of  Ijfc,  Friendii  and  Foes  to  Plant 
Life,  NnUira's  Militia,  and  Han's  Work  on 
the  Farm.  The  who1»  id  a  sncc^^fful  at- 
tempt to  present  Icnowiedge  of  the  phenome- 
oa  and  proctwses  of  growth  in  an  attractive 
form,  to  wbiuh  a  few  ciccUent  iltustratioiu 
tend  additional  grace. 

HaKVAL  or  QVALTTATITE  BlOWFITI  AKAXTBU 
JUTD  DeTEBIUNATITX  XUiBRAI/HIT.      By  F. 

JL  Ekdljcb.      New  York:  The  Scientiiio 
Publishing  Col     Pp.  466.     Prli-'C,  %i. 

In  this  treatise  the  use  of  tho  blowpipe 
In  aoalyltcal  and  detcnntnatire  work  is 
treated  wttfa  girat  fullness.  The  chapter  on 
appliani.'ve  and  Bomoi  is  fully  illustrated. 
Thin  \»  followed  by  dasoriptions  of  the  ser- 
era)  modes  of  examining  minerals,  including 
some  operaUons  with  wet  reagents.  A  dozen 
pogee  of  tables  fdvin;;  reactions  for  the  oxides 
of  earths  and  metola  constitute  Chapter  IIL 
Somo  ssreaty  pogos  ore  dcvutod  to  promi- 
nent blowpipe  reactions  for  the  elements  and 
their  prinrapol  mineral  compounds,  arrangod 
alpbabeticany  under  (be  names  of  the  etc- 
meota.  Special  suggestions  as  to  the  treat- 
ment of  alloys,  meulttirgicol  products,  and 
pigmenta  ore  given;  and  thcvc  ore  followed 
by  a  systematic  method  of  qualitative  uialy- 
sii  before  the  blowpipe.  Over  %  hundred 
pages  of  detcrminntire  tables  arc  gireo,  in 
which  more  than  four  hundred  species  of 
minerals  ore  described.  In  these  tables 
seren  uhief  diri^oos  are  made — namely,  me- 
tolUo  malleable  minerals,  flciible  min(>rals, 
SCOtile  malleable  minernl.<i,  minerals  with  and 
thoee  without  met^iUic  luster,  earthy  mio- 
orals,  and  hydrocarbon  compounds.  The 
methods  of  Prof.  RIcbter,  of  Freiberg,  have 
been  largely  fallowed  in  this  mananl,  the  au- 
thor baring  been  one  of  Richter's  pupils. 
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POPULAR  MISCELLANY. 

EiUat  of  tb«  «mt  WmMH  : 
his  ptper  bflfoirr  Uk  Briibh  iSodoqr  d<  , 

on  the  coming  Cfaki^  BihHrlfhw.  Mr.  J 
Onxls*^  of  Ilia   Hojkl  BHtblk  OddwWi^' 
prCMoiad  •  ituntnaiy  of  ptvrlotn  W«ftf» 

Falra  anil  thor  rcatilU.  Tbr  Kt«t  Rrtml  WafUa 
Pairwubeld  In  iUAf  I'liik,  I..iii.J(nj  h,  !«L_ 
lo  II  Ktnglv  liu'il  < 
fcrt  will*.     It 
000  •xhiUum, 
cokAito«,   tnd   > 

Tti- 


'-nneiilAllun. 
I'l'Uia. 


iller  exlitUtloM  were  Iwld  in  Melbaunie 

■^In  IBM,  Turin  in  186A,  Rrttswlv  In  1R57.  Lau- 

unM  in  18Iiti,  adiI  nanorer  En  lHi9.     The 

etfcotit)  Intornational  Exhlhltioo  In   Londofi 

wiu  beUI  in  IHI'J,  cuvcreil  17  torw,  vru  Ti«> 

^KitcJ  liy  0.210,000  persons,  ftud  loet  $2.<X>1.- 

^■ftOO.    Thv  KooDd  OfMt  Exhibition  ia  PuU. 

^Bfal  180^  ooTercd   11   ior«i  tx^ijce  many  an- 

^LlMies,  and  liAd  112,200  etliibitant  uid   10,- 

^BSOQ.000  visitora.     Th«   Orrut  Eibibitkn  at 

^BVietina  in  187S  failed  on  aocuuut  of  the  chol- 

^|«rtt.     Tlie  (W:tileuQial  Eihibttion  in  Philadfi- 

^Hpbia  In  U76  occupied  S80  oorce;  waa  pnr- 

^■ticipatrd  io  \rf  83  fonilgn  oadotu,  wbilo  tbo 

^^  fbitcd  Hutcs    fumiftlind  .10,804  oxbibitors. 

Great  BHtAtuandIUicnlonlca8,6S4,aadiJpaiu 

t,gSS  ;  and  vn»  visited  by  ^91 1 ,000  perwHU. 

Farla  Exhibition  of  1H78  covcral  M 

'■oras  whli  annsxes  and  spedjil  ballding*; 

nM8B  exhibilon,  of  whom  1,30S  wore 

Deriau;  vu  attended  hv  wore  tlian  Ifl,- 

0,000  rbitots ;  and  lo«t  $fl,680,«0O,    Tho 

aria  Exhibition  of  \6»1i  oxcoedi>d  all  ihcee, 

land  bad  aO,OiHj,iH>U  vialtOfB.     Tlie  Chii-aKO 

BxliiljiUon  will  occupy  0S4)  acrea,  of  which 

Ipinn-  titnn  20(>  aonw  will  be  CPowde*!  with 

Ibuil'UnRa.    Tbo  total  expense  of  it  will  be 

;  favtweaa  $3,000,000  and  $10,000,000. 

S«w  StDdlf4  far  CraBBar  SchaoL*. — The 

..Aaaociitli'in  tJ  OIBcen  of  Cp1l4>(ret)  io  Nvw 

Knglanil,  al  iXn  meeting  held  at  WilUame  Col- 

Elt^  In  S'orember,  IH'JS,  reooaunended   for 

l^ftdual  ail(i|>tion  In  the  programme  of  New 

B^tad  granunar  arboob  tbe  lotroductloo 

timDmUaj  nanral  bi^torj  in  tbo  earlier 

ye*n  aa  a  aubctantlal  labjcct,  to  be  Iwigbt 

deiDonalratkiiia  and   practical  extrefaea 

rather  than  from  boolu    the  iutroduction  of 

eleramiaiy  phytica  btui  the  laiir  veani,  ui  \w 

Ua^bt   by   the   ex|imiucutal  or   lalMmtory 

mcltiod,  and  to  Inulade  pxaut  wrighin)^  and 

maaauiiog  by  the  pu]/d«  tbcmntelviwi;  tbv  io- 

ilurtlon  of  dnrnttnury  al(^)r»  at  au  n^e 

later  than  twclre  y«ir>;  the  intiwiuc- 

elcmentary  plane  geometry  at  an  age 

'  titan  Uitrtccn  veftn< ;  the  olTcring  of 

unltv  to  6t;>dy  French,  ttr  Ocmian,  or 

two  of  tbeie  lanpugca,  fnan 

nJ  -■••<if  tt^n  vcttr«;  the  liicreaMU 

^"    ■' ""ooi   cirrcisee.  in 

and  facile  use  of 
.1  order  ti)  nixke 


jacta,  tJte  aMoeiatlon  recommends  that  the 
time  allotted  to  aritJimetic,  grograpbr,  and 
Knplinb  grammar  he  reduced  tn  wbater«'  ex. 
tent  may  be  ncccneury, 

BmIu  ud  Wafer*  ef  irkaHfttir— Arkao- 
au.  Bays  Frcif.  UrnnucT.  in  bis  report  on  the 
mtneral  waters  of  that  CocoiDOQwaalth,  ia  a 
well-wnterctl  dlAte.  Itesidca  the  aprin^i  of 
wblcb  aunlynea  are  ^ven  In  the  nport,  bun- 
drcda  of  beautiful,  fre«-Bowing  Rpringa  of 
ftxoetlent  watet  guah  from  liilljddes  and  val- 
leys in  all  parU  of  the  State.  In  the  lune- 
Btonc  re^oo  north  of  the  Boston  ^lountaioa 
ftocb  npringB  are  wpecinlly  alMimbint,  large, 
and  beaatifaL  They  are  not  tniuer^l  watert, 
properly  apealdng,  but  they  are  more  Toloa- 
ble  thou  If  they  were.  Some  of  those  springs 
are  so  big  that  they  are  utlllxed  fur  driving 
milld,  cotton  pun,  and  other  machiner}',  nad, 
tit  iheir  dladiargea  arc  i>ubject  U>  little  or  no 
flnuuutiooa  throughout  tbe  year,  they  are 
fnic  from  the  dangera  of  freahett  and  the 
rifdu  of  drooghla.  Bcaidea  theae  tmly  ^ 
gantlc  springs,  no  oo«  who  trar^  through 
north  ArkanAttK  can  fail  to  be  {mpremed  by 
the  great  number  of  largo  and  beautiful 
aprlnga  bi  be  found  at  erei7  tavn  and  vUbigc, 
tu  eay  notliing  of  Ukmw  at  almoat  vvoty  fann- 
houde.  Mam  spring*  aro  remarkable  for  the 
purity  of  their  waters.  Tlie  waters  of  the 
Hot  Bpringa  clalni  tlie  placv  of  Erst  import 
tanoe  in  any  conalderatkai  of  tbe  medicinally 
Taluable  watotD  of  the  l^tate.  It  is  the  cus- 
tom to  spoak  of  a  lai^e  number  of  tbe  boc 
apringff,  rariounly  cjitimated  ut  from  fifty  to 
■ercnty;  bat,  while  hot  water  does  tftoue 
from  tbe  ground  at  a»  many  or  more  poiota, 
it  if  hardly  worth  while  to  dignify  each  of 
Ih&M  trickling  ntrcaniii  with  the  name  •piiQg. 
Uuoh  curiosity  lit  nntiiroIlY  maiufatted  un  the 
]>art  of  Tioitors  tn  bot  springs  regarding  the 
eauao  of  the  high  temperature  of  the  water*. 
In  the  Yellow)>ione  National  Park.wbetv  bot 
water!)  atwrnid,  the  activity  of  Ignooua  agen- 
cies offen  a  ready  answer  to  9uch  qneslicms ; 
but  in  Arkaasafl.  where  nearly  all  the  meks 
to  bo  seen  aro  of  Bedlracntary  origin,  there  to 
nuCTidenocofrcvcnt  volcanic  activity.  Soma 
of  the  theories  advanced  are  IntorMtlng  only 
as  ourioflitles,  and  are  nut  mentioned  by  th« 
author  as  baring  any  other  ralua  For  ox* 
awfiW,  it  luu  been  auggctrted  thai  the  baai 
oogune  from  cool  bomfaig  bcmaath  tfeu  i»art»«at. 


4 


714- 


of  the  ^imil.  It  U  p«rbJips  pootigh  U  mt 
that  the  coal  UKkfturcf  (u  which  cunl  la  quo- 
fineiJ  In  Aikooiiu  lie  tu  to  the  north  of  Hot 
Hpriti^A.  anil  that  the  hot  wftUrs  oomo  up 
tlirnii^ii  Hilurliut  ru\.-k4  wliich  mntoiii  no  coal. 
Of  tL&  tiieuT}'  tliftl  bcAl  may  l>c  protlucod  hy 
clivmiiul  ai'thin,  it  aiAy  be  miiii  that  lite 
(rater  itself  kitcs  no  urMfuir^  of  tl<4  tiBTi»g 

eceired  it»  honl  io  this  wij,  Us  chief  for- 
eign rini.*Ucuent  lielng  carbaiiata  of  time. 
60  far  afl  tlte  geology  of  tlia  region  i*  con- 
oemed.  If  Uierc  were  no  hot  wntOT  la  the 
Tlcinlt;  Done  woiitd  bavo  been  anticipated 
on  Ketflof^ic  fcruuads  aloue.  Notwit}i!<ta[»duig 
a  vrriter  tt  the  bogiatungof  the  century  men- 
tiotieJ  huring  aecn  a  Toleonle  otiUiiuvt  and 
•mo  of  nioUeu  rock  near  Hot  ^iirioga,  there 

looendeace  uf  such  rvcuit  eniptivoai:lioo, 
whicti  coult]  not  have  taken  place  without 
leaving  mudilr  recognizable  traceii.  There 
are,  Iiowvi-cr,  eruptive  roclc!:  lu^ar  Hot  ^)it-lo|;«, 
althoagti  tJiev  certainly  urcre  not  tlirown  up 
during  the  ladt  hanilred  fe«rs;  anil  H  b 
obnMe  that  the  heat  of  the  water  Is  do- 

jvBi]  from  its  haritig  come  in  cootaot  with 
'  bot  roclu,  the  cool  edges  of  whioh  may  or 
may  not  be  espoiiud  at  Ibu  surface. 

Aiifkat  OBtIrt  of  the  Grett  fjtkex.— 

Amoiif;  tile  lntc->t  f^ilo^cal  olu<cr\'utiotLt  of 
Vrol.  (t.  K.  WHglit  iti  till!  iliacovery  of  a  for- 
mer outlet  of  the  Gr«at  Lnktw  through  Lake 
NipiuiDg  and  the  Miilawa  FUver  U)  llie 
Ottawa,  tt  bus  lon^  bueii  rci'ognbEed  that  an 
elu^'nlidU  of  Icm  thui  fifty  feet  at  NUkoi* 
or  a  depn-«At(ia  of  an  e>iual  amount  ut  Thi- 
oago  would  cnuxi'  lh>'  IiiIli%  nalir^  to  flow 
iotu  the  Uki.<>isclppi  itutrad  of  llie  St  Law- 
rence. ReventrailniaJ  iiurveys  have  further 
■bown  that  n  tobNiileiiiw  ain«^imting  to  mly  a 
trUI«  more  than  a  bandrcd  feet  would  turn 
the  rurrenl  from  liftke  nuron  throagfa  Liikv 
Ni]>i»«inj^  and  the  course  already  nentioned. 
Prof.  Wright  hai  lUoOovernl  erfdodiT  (hat 
ttiia  condition  at  one  tfaiw  prcrailed.     Lake 

L|IiiiiH-i»K  iM  wt-arci'ly  wvcotyfeiol  1. 

IHuiuii,  nii>I  twiptioi  ltlt4i  il  tlini''_ 
Llrer.      The   wail«m    citrciuity   uX 
thtt   aourMi   of   the  Mattawa,   1- 
tlinte  ntllM  from  Norili  Hay  or:  1 


Oreat  Laknt  over  into  the  preMul  1 
of  LLo  Ottawa  wbco  oaUcJ  upon  In  49  m 
"Oo  looking  far  more  |KmlJiv  wtiAtstm.  m 
Had  li  In  a  clearly  ilelifted  #boiv4nc  of  wHl 
rounded  iKbhleflrxtmufingopantliaaanLafc 
of  ihe  ehanoel  from  oae  Ulut  la  thn  eCbc. 
und  at  a  uulfonu  hdgtll  of  sNmt  ftftr  tm 
above  tite  conoerihiie  rhmin^l.  Thle  1 
tine  U  na  well  defined  ■<>  thai  oa  tW 
uf  the  Xiafiara  River,  jtut  want  of  the  pin- 
eal cataract  ^irh  a  depinit  coulj  udl  k*n 
been  formed  along  tfatd  cotm»eti»g 
*Um  eioept  by  a  itream  of  van  iba 
from  Lake  Xlpinlog  into  \ho  Hattavfc  h 
Irt,  liotfever,  i>o  gotu^  down  to  tbr  j^rfiat 
of  tLU  outlet  with  ihr  Ottawa  that  ibc  »>« 
podtlvo  and  strikiiiv  '"  Mm-    F' 

ten  miles  alrave  ihe  j  i  .nu  of  U»  44 

rlrer  lemioeB  are  norv  or  las  vkihb  ligi 
above  the  preaent  etrttam ;  but  ai  tk»  )v^ 
tUKi  ihent  in  ao  aecumulattOQ  of  flrv  dif"*' 
itd,  nnparalleled,  pntbibty-,  by  anyrhbic  dbt  It 
the  world.  The  lower  angle  of  iba  Jimctte 
between  the  two  itniaras  U  UIIpiJ  to  a  Mita 
of  eighty  feet  or  more  ahore  thr  |"*i*t 
water  IcvlI  with  a  I'        :  1  abottf  klV  t 

mile  1q  width,  and  <  .ip  tb*  MaB» 

wa  for  nearly  a  miU.  ■U«nr  b  ibaia  *i 
into  fiour  material.  Oa  lb*  upfwr  emU  tie 
Miittawa  >»  bf>rd»rril  by  a  lemee  f^"^ 
high,  but  romikting  for  the  moat  part  of  tm 
graTcL*'  The  lecumiUadott  la  eUaHy  •  *w 
mee  ami  not  a  dlmp' -  ■'-''*  mantmf.mi 
that  it  is  n  dolta  In  1  hy  tba  Moto- 

wa  and  out  by  the  ui^4<rs  a  vhown  k^  ll» 
faet  that  It  haa  damiiio-l  the   latur  1 
jiruilucitv-  -- watorakwTDi 

below,  It  tha  wcO-J 

rlrer  baza. 

Tnvellw  «■<  Ctaplu  la 

Fredarick  rct--^--  -^    ■  f ■■ 

winter  rampin 

tirr*     He   (iDd-"  i'  »«^i'ti  \iuii^  itAim-*!*- 

MTi :  "  I  hnve  L*amp«d  tmi  on  ymiihx  t 

<.:  Nebrftik>^  : 

■,     Bivl     " 
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w«j«  veil  to  b»T«  sotM  <^J«ctWe  point  in 
visw  (o  reftcb,  uid  oiDODff  tbc  plcosiintest 
dcMrl  trips  witb  tenu  imc]  camels  iir«  thufle 
to  the  Sb&itJe  Pooiiuula,  to  Ibe  Natroon 
LAkc«,  ki  Ibe  Fa^ftm,  aad  to  Mveral  utiier 
(MUMi  lo  the  vefit  of  tbe  Nilf.  ProlmMy  the 
wsnoMt  and  ilrieMt  fur  an  invalid  wuuM  b« 
tbftt  froBB  Aa^iHt,  Girgch,  or  E.-nch  to  the 
Ore*t  OiwU,  Biit  one  mty  rftiD|t  tui  tt>e  edge 
of  the  desert,  CrnvoliDg  souibw«rd  ulonR  iht! 
yUe,  in  thai  w«r  btring  the  ndrnntagu  of 
moK  inteitetiDg  surrouudiog? ;  for  AOtDo 
people  tnlglit  find  the  desert  moDolonoitft." 
On  1  trip  to  Wadi  XftCroon,  whcru  tbejr  spent 
ten  dayA,  "  wu  were  n  portj  of  tbre«,  nud 
had  eight  cainek  wiih  thHr  drirers,  a  drag- 
ODMn  rtnt«ri)reli:r),  desert  gaidc,  Cook, 
bttntor  guidv,  and  o  tio;  ;  tiro  tenia,  thrr« 
folding  bodateadri  with  nialtmt«e«,  two  futd- 
tng  tublea,  iibain,  nig»,  cookdttjw,  fuel, 
water,  rifles  and  «hot-gun«,  snil  [iro\'iKian« 
for  all  tbe  partf,  nunela  iarluded.  Camel- 
riding  beoanet  ea«7  after  a  time.  One  cam 
■Bounte  nlinoet  iui>  pieillon,  even  lying  do^rn 
and  goln;;  to  flccp,  and  oo«  con  read  witb 
«*jic,  l^li-B  af«  not  at  alt  debarred  from 
biking  Rurb  tript,  Crot7tbing  non^ssarr  vui 
b«  procured  In  Cairo,  and  the  cxpuucibould 
Dot  be  ovur  fire  or  Hveu  dolUn  per  day  for 
eacfa  tnveler." 

The  Ihrr  froM  the  Lad«  Glar ler.— Tbe 
UQTvl  luid  intercBtiog  fcataro  in  the 
UtacJ«r,  Alaska,  aa  doAcribed  by  Kr. 
tmel  V.  Kiissfll,  ta  a  gincial  river  which 
btuab  from  ln-utath  o  bl){b  arabwny  of  ice 
for  nliout  A  mile  and  a  bolf  through 
vacavati'd  in  the  ice,  tbco  to  enter 
the  nimiih  <if  nnnthrr  tunnel  and  become  luet 
to  Tievr.  The  sttvam  ib  uMifl,  luid  Ha  waters 
uv  brawn  and  hear;  with  M-Uimeut.  Tu 
tittuidtb  b  about  one  hundred  and  fifl/  feet. 
For  tbu  grruter  piirt  of  ikt  way,  where  open 
to  conllgbt,  It  flowB  iK-infen  bankt*  nf  ice  and 
over  an  ioj  dour,  Fra^ncnld  of  \ti  bonk:'  and 
purtloM  of  Uie  i>l<laf  and  roof  of  the  iiurnel 
Iron  whlob  U  cmergw  are  swept  awu*  !•} 
the  aalft  current  or  atronUtd  here  uud  tliire 
la  Diiilt :hi*Ati)  Th(  nii'tiN.ir  iiiLtlfr  which 
^H-  ^l  high, 

1-  a«  far 
tnoutb. 


by  examining  the  border  of  the  glacier  some 
m[le«  Boatbword.  No  explorer  hoB  }-ct  been 
bold  enough  to  cuter  the  tmmel  and  drift 
throagh  witb  tlic  Htream,  though  pooalbly 
this  could  be  duue  without  great  danger. 
The  grcntvit  ibk  in  bUL-h  nn  undurtuliinK 
would  bo  tniDi  falling  Muctu  of  ice.  While 
the  author  wof  rttiindin((  neur  the  moutli  of 
the  tuiini'l  there  came  a  roar  from  the  dark 
cavcm  within,  rt-verheratlnf*  tikfl  the  explo- 
nion  of  «  heat?  bloKt  in  the  chiiinbere  of  it 
mine,  that  be  did  not  doubt  marked  the  fall 
of  an  ice  moss  from  tbc  arched  roof.  At  the 
nuHitb  of  the  timcel  there  ore  always  ooo- 
fused  uoUea  and  rhythmic  vibrations  lo  be 
beard  in  tbc  dark  recedes  within.  The  olr 
tHlillcd  with  |jubiatiuii»  like  deep  organ  nocea. 
It  takes  hut  little  imaginutiuu  to  trooaform 
these  fftrnngu  «ound8  into  tbc  voices  and 
wngs  of  the  mythical  iuhaliitonla  of  the 
aether  regiona. 

IfUDKn's  Plan  for  reaching  the  PoI«r 
Tho  main  principle  nf  Dr.  Fridtjof  Nansea'a 
plan  (or  reaching  the  north  pole,  aa  It  waa 
described  by  hhn  recently  at  a  meeting  ef  ! 
tbe  Ro^al  UvugrapblcMil  BocJety,  i»  that  tA  \ 
working  with  the  f  oroo«  of  Nature  mtfaer  than 
ogainit  tliem.     In  this  view  tlio  rhorlcftt  and 
moat  cerUiin  route  to  the  pole  bi  probably  to 
be  found  in  the  ocean  current  running  north 
from  Sltwria  and  south  hy  Greenland.     The 
existence  of   puch   a   curreDt   si^ema   tu   be 
proTcd  by  tho  boating  of  rvlica  of  the  Joan- 
netti'  from  where   she  sank  In  the  nateni 
north  of  Siberia  apparently  acroaa  the  pobu- 
Ma  to  the  ricinity  of  tbc  loathwett  oiNtat  of 
Oteenland,  onJ  Ity  the  frequent  a^^waranee 
of  Htlicriau  objects  ui  Greenland  waters    Dr. 
Nausen'aHhiphu  iMieu  built  with  especial  raf- 
erencv  to  it*  rvciitting  tlie  preiuiure  of  the  ioe.  I 
It  tfl  as  HnaU  as  |Ki4Kible  cumttTtte-ntly  with  ItA  i 
carrying  thu  coal  and  fltoroa  that  will  havnj 
b>  t>e  tiiken  along.     It  is  sluiped,  avoiding  1 
perpcndicuUr  fines  and  angtee,  to  that  In  I 
cnitc  of  au  Ice  cnisb  it  can  nul  hv  nlp)ted.  but, 
with  regularly  iUipiag  Kidec,  iihull  pt^rmit  the 
icv  to  ^tide  under  it  and  lift  it  up.    It  will  be 
one  hundred  and  twenty-eight  feet  longotet 
wll,  HiUi  thirty-sU    feet    greateat  beam,  n 
dnuglit  uf  ^wclre  feet  with  light  cargo,  and  a 
bearing  capacity  of  three  htrndred  and  eighty 
fooul  and  cargo.    It  will  be  built  altooat 


r 
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forr-and-nft  fcttoooer.    Tfae  cipcditlon  tfl  ex- 
pectiMl  Id  Btart  iu  Uae  spring.     It  will  Cry  to 
BiKk«  the  farthest  poseible  point  oortb  in 
Qpwi  wotcr,  Mill,  wlitai  St   can  get  no  far- 
tUci\  Kill  ran  into  the  tcv  at  ihe  tumt  favor- 
able spot.  iDil  fn>m  tliRD  truBt  eoUrvlj  to 
the  currcDt  ninolng  unMS  the  poUr  region. 
The  poftsIbilttT  of  the  ohip  being,  after  all, 
cnuhed  b;  the  ice  u  pmrided  agalnttt  bj 
haring  tro  boats  aboard,  iHtb  wliiab  the 
men  will  more  wltb  tbdr  proviHoiM  upoo  the 
to6  and  oanip  tbcre.    Tha»  the  journejr  woald 
be  eoDtmned,  with  the  onlj  diffeniooe  tliat 
ihero  would  bo  two  Bmall  ehip5  fftandlag  on 
the  Ice  hiatcad  of  tbo  big  one  lying  between 
the  AoM.    Wbon  tlioj  emerged  iuto  the  opoo 
•va  on  thin  side  of  the  pule  there  would  QOi 
be  any  gival  diflieulty  in  the  boat«  ;  such  a 
thing   had   ItccD   done   many   tiniM  before. 
The  chief  diflictiliy  nould  l>e  t«  get  duly  Into 
Uw  oorroDt  north  uf  Siberia ;  when  thi^  wu 
done,  they  muKt  be  carried  Ktnie  where  Dortfa- 
ward.     Wbelber  be  cuccocded  or  not,  the 
author  wns  convinced  that  tlitK  wha  the  way 
in  which  the  iinkiiown  regions  would  Kime 
day  be  enwaed.     PoMibly  the  onrreiit  would 
not  carry  them  exactly  aoroas  Uie  pole,  but  It 
could  not  easily  be  Tcry  far  off ;  nnd  the  prin- 
cipal thing  was  lo  explore  tlie  uukiwwn  polar 
re^ODS,  not  to  roach  ructly  that  mathemat- 
ical potoL  in  which  ll>c  axi^  of  our  globe  baa 
its  northern  tenainatlua. 

Terra  Cetta  Beefing  Tiles.— In  his  reiy 
intemiting  htudy  uf  that  subject,  Pruf.  E.  S. 
Uonw  niuutjoiu  it  a«  a  nutewortby  fact  that 
the  eariivet  type  of  terra  cotta  roofing  tile  ever 
exhumed  Mtill  fonni>  the  rmif  uiveriag  of  the 
greater  roaH  of  munkind  to-day.  The  cn> 
during  nniiire  of  thuie  objccls,  he  udda,  will 
ultimately  enable  one  to  trace  tbo  pathii  fol- 
lowed by  tite-making  races  In  their  nrious 
migratioiu.  The  roufiug  tile  has  a  consider- 
able antiquity,  for  itA  appearance  in  Oreece 
dateb  back  to  Uie  earliest  dawn  of  Grc«k  art ; 
and  yet  befoi-e  thi»,  in  Asia  Miuor,  there  was 
a  time  when  the  tile  was  not,  for,  though  in 
Hchlietnann'H  Illua  many  other  kindii  of  po^ 
tery  wvra  found  bi  great  ahuoduit.'u,  there 
wan  no  trace  of  tileii.  It  \»  probable  that 
the  roofing  tile  wa«  introduced  into  Greece 
from  the  East  folly  dcTeloped.  Tbo  sloping 
roof  must  have  pTccedM  Mm  toqAu^  tile  by 
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straw,  thatch,  rough  etnno^  and  dndbr  alk- 
naooes  were  used  until  l>ctt«r  dniees  wm% 
inade,  which  finally  terminated  In  the  tena 
cutu  roofing  tile.  The  shape  of  tbe  earlk«t 
funn  of  tile — a  nonoal  Ule,  mm  Pn>f.  Mane 
colU  it — aiiggeau  it*  dertvation  £raai  tlw  bvk 
thatch.  It  constats  of  a  wida  OBdar  piset 
(/tyuJa)  Hlightly  curred,  and  a  namnr  Nai- 
c>UndiicuI  piece  {imbrvz),  which  was  pkeal 
in  an  tnTerted  poaition  so  •«  to  oowar  ^ 
junction  of  two  adjacent  lafftdim.  So,  fa  rorf- 
ing  with  bark,  we  would  put  down  two  pieoa^ 
ooncaTe  idde  up,  and  cover  the  cmck  betwea 
them  with  a  pieee  eoneare  aide  down.  X 
second  type  of  tile  is  the  pan  tile  tv  S4lK 
which  has  a  doable  flexure^  Camiiag  hi  #•»■ 
U<m  a  figure  like  that  of  tbe  letter  S  hJd 
upon  i\i  side  (x  ).  ThL«  i«  an  evident  ada^ 
tation  from  the  normal  tile.  In  which  the  tws 
elemeatif,  imfirex  and  ttyvUL,  ar«  cittibbwl 
Ui  one  piece.  A  third  type^  tbe  flat  tfle,  Uf 
plain  tile,  liaa  DO  genetic  reUtloo  to  the  other 
forms,  hot  is  simply  a  shingle  in  terra  ooisl 
Wi^  few  exccptioMi,  the  normal  tile  Is  tbs 
only  form  used  b  Asia,  Asia  Minor,  GreeA, 
Italy,  fvcily,  ^pmn,  the  onaotrie*  boederiog 
the  Houthcm  shores  of  tbe  Hedltdiiowi^ 
and  all  the  Spanish  and  FortugneM  tonntils* 
and  colooica  In  both  henuiipberea-  Tfae  pa 
tile,  or  Bclfpc  tilSi,  pTVTidU  in  ihe  coifflOte 
aroond  the  North  Sea  and  ihe  Baltic  j  and 
the  flat  tile  in  Prance  and  central  fiusupe, 
away  from  tbe  Ucditorranenn. 


J 


Tkc  MdHllBatUB  U  iiedlUtfw— A  i 

gestiTft  essay  U  putOishcd  in  the 
Spectator  on  tbe  Dread  of  Tbongfat,  in  whki&^~ 
remarking  upon  the  neceswity  of  people  bar- 
ing something  with  which  to  occupy  tber 
ntiuds — a  book,  for  in^ianoe — when  left  to 
themselTen,  the  writer  asks  the  iiuestiow: 
**  Why  b  it  nstund  for  a  man  to  dread  b«iBg 
thrown  bock  upon  his  own  thougbts  t  Why 
sboold  he  Sod  meditation  so  unnatural,  sad 
reading  so  oatnral  t  "  Th«  writer  bsfieni 
that  tlic  dread  of  thought  (a  little  MO  stmg 
a  term,  for  it  is  really  nithor  a  negleM  or1|f> 
noriog  of  thought)  "  in  a  great  mesMn 
comes  from  lack  of  babic  All  children  paM 
a  good  dcnl  of  time  in  thinking,  but  men,  is 
the  pRWa  of  bu«iows  and  pleamrr,  Covfti 
how  to  tltink,  and  grow  to  rtf^ard  ronding  ss 
the  only  pocsible  way  of  ps^^iog  the  tkss 


many  thousands  ol  >eM»\  6l\\»wtMM««V^  fljAttX-s.  .  .  .  ^»^<«it«w  to  think,  howetf. 
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«  very  litUv  pttticoo^  aad  a  very  Utile 
mctJcc,  would  noon  nmlte  nkoft  mcii  give 
thHr  droftd  of  thinklitf:,  and  wmild  nmk^ 
bunrBpeat  iriUiout  boobs  or  tnlk  a  pli>as- 
□rt*  iiutend  of  ■  pain.  Xo  doubt  thU  U  not 
tru9  of  ftl)  meo.  Tbere  Are  ixrtaji]  pcnoiu 
ctnacd  with  a  coaaUtuUona)  nivlanulioly  mi 
dc«p  ttuit  It  Is  impiw^ible  for  tbem  to  thinlc 
ehecrfuU}'.  .  .  .  TIimc,  buwcvcr,  are  Uie  iil> 
Dormil  «uefi.  Tbe  ordiuary  luaa  st  onll- 
iMry  tiiMs  hu  do  real  rvuon  for  droadtog  hU 
tboiighto.  It  iff  tnerrlf  want  of  liublt  tint 
makoA  him  dlnUke  thtnkhifc.  Let  him  mitkc 
the  plingt!,  and  m'lert  wiinttliin}!  definite  to 
tluDk  Abiiut,  Mid  Un  to  od«  be  will  Qiid  foU 
iwlng  N  tnia  of  thoHftht  a  very  agreeable 
:erviiNL  (.c-uing  the  tnlDd  roer  backward 
id  forward  like  a  wcnUiercock,  at  tbc  lug- 
of  this  or  that  eitemal  cimim- 
atamec^  b,  of  eoune,  dull  and  worryiiig ;  but 
the  man  who  kuow«  bow  to  tliink  does  not 
do  thai,  tic  tbittkj,  tt  be  reads,  with  a  ilefi- 
Dilt  puriNise."  The  writ«r  coocltides  bj  ob- 
••rviiig  tltat  *'  tb«  man  who  trains  his  men- 
tal powon  bjr  ntedltatioa  aod  by  followlog 
oat  Ibiee  of  tbuugbl,  obtainis  an  Inteltectiial 
itnuneut  •  LuDdi<ed  timve  iiiure  powerful 
tluLD  be  who  iji  content  ac^-er  to  Ibiiik  euri- 
iiuly  and  etmsemitively.  The  tliitiffs  ana 
tnerply  reads  about  nerer  vtiek.  TboM  on 
wbiib  out'  thinkfl  bocotne  |)emianent  arrjui- 
itJODA.  nence,  the  n»o  who  is  nerer  afraid 
of  thinkiaf^,  aod  who  does  not  dread  '  ibnt 
cur>ed  hour  bi  the  dark,'  19  at  a  dliUact  ad- 
raauge  od  eTery  ground,  lie  pusu  the 
lime  wtthoui  being  bored,  and  he  clrmigtlMDi 
his  mind.  .  .  .  The  man  who  can  enjoy  and 
maJce  a«c  of  bis  own  thoughts  has  a  heritage 
which  can  never  be  nlicimted.  Ercn  blind- 
for  him  loses  some  of  its  tcrronL" 


Tbi  VTorld'S  Mlieral  Indnstrjee.— Tb« 
rvrtews  of  the  minenl  indiutry,  pnbUshed 
yearly  in  a  statittiaU  nipplement  of  the  £d- 
glfleefing  and  Mining  Jtramal,  have  been 
rialoi;  vrery  year  lo  Iticreoxod  value  and  Im- 
porUDcc.  The  pablbhcn  of  nhe  joumol 
liare  decided  to  lusuc  those  for  the  hiiil  yt*r 
in  a  Ur|^  iKiUro  rotume,  under  ilie  UUe  of 
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proflt,  from  icieniifle,  terhnotoglctl,  and  eoo- 
uomical  poluu  of  view,  deMrtiltuig  the  modes 
of  occorrenoe  of  the  minenib,  their  exploita- 
tion uid  prepanUon  for  tbc  market,  and  the 
itattnlca  of  the  trado  In  them. 

The  mterlil  •t  Fnlk  Urer— Ur.  George 
Laurence  <iomnie  niaintaini*,  in  hi^  Ethnology 
ill  Folk  Ixire,  that  the  ronstiment  eleuteots  of 
folk  lore — consisting  as  they  do  of  beliefs, 
cuftom»,  and  traditiont<  that  ore  far  behind 
clrllizaliun  in  their  Intrinsic  toIuo  to  man, 
thoogb  they  ciiat  under  cover  of  a  civilized 
nstion&lity — must  in  general  be  tnocnhle  to 
the  survival  of  a  condition  of  human  thought 
more  backward,  and  tberefunt  more  undent, 
than  ib&t  in  which  they  are  dlavovered,  and 
whieb  may,  therefore,  convenienllj  Iw  colled 
with  refcronoe  to  it  a  condition  uf  uneivilita. 
tion.  It  follows  that,  as  an  clemeot  of  tin- 
civilirAiion,  esitfting  »idr  by  fide  with  dvill* 
zatton,  itA  deretopinent  must  Iiavo  beeu  ar- 
rested at  the  point  where  the  drillzatiaa 
began.  It  may  linrc  experienced  modLScft- 
tion,  and,  indeed.  In  must  cases  baa  been 
largely  ii>odified ;  but  that  modlficBCtoo  hag 
tended  rather  to  iU  exUnetion  Ibun  to  ite  de- 
relopment  upon  the  Usee  vpaa  whii^h  it  waa 
proceeding  at  the  ti»«  the  arrvstmcnt  took 
place.  Ascertain  the  point  of  arrcsttncnt, 
which  may  in  general  be  expected  to  ooinoldc 
with  tlte  appearaaoe  on  the  ecene  of  a  race 
of  people  to  whom  the  belief  or  cuitom  op 
traditioD  is  strmngo  or  unlovown,  and  you 
may  reaaonably  attribute  it  to  the  pre^xiab* 
ing  people  whom  they  displaced  or  mbdued. 
When,  therefore,  aaroge  or  rude  eustoma  are 
stated  to  have  ezisteil  \a  Rome  or  Oreeoe, 
or  the  fiennaii  or  rdltc  c-ountries  of  modem 
Euro|ic,  it  \i  not  to  be  oMumed,  as  It  haa 
hitherto  beeu,  lliat  they  are  of  Roman,  Greek, 
Oerman,  or  Celtic  origin ;  but  it  ia  to  be  a»- 
ccrtamed  whether  they  embody  an  Idea  the 
derclopment  of  which  was  anested  by  those 
civilizations,  and  If  so,  tliey  must  be  referred 
to  an  antecedent  reco  of  relative  unciviUxa> 
tion.  Hr.  Gomme  addnccs  in  support  of  thb 
concluBion  the  annual  ceremonies  cotmacted 
with  the  woiahJp  of  the  vilhige  goddcas  io 
soiiihem  India.  On  this  sole  occasiot]  in  the 
year  it  fat  the  outcast  pariah,  the  descendant 
of  the  aboriginal  race,  w1h>  is  the  ofBcisting 
prieet  The  (fuddcse  ii  generally  adored  in 
the  fonu  of  an  onahnpai  itoae.    Bloody  aol- 
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mal  tmeriGcM  are  offered,  txA  the  beads  of 
the  elAOghtcrod  matures  »re  eagerly  scram- 
blod  for.  Wtimeii  iralk  naked  to  the  temple 
to  fntflUnient  of  vow^  under  the  ttheltcr  of 
leavei  and  boughii  of  treea  If,  Mr.  Oomme 
MTguee,  there  in  a  Btrong  line  of  parallel  be- 
tween theK  lodfain  ceremonipif,  which  ore 
doiDOBnrablv  non-Aryan,  and  cercmoaieti 
formerly  and  eren  Htill  obserred  ia  Europe, 
must  not  «ach  cercnionieti  bare  bees  in  thdr 
origin  Doo-Aryan  In  Europe? 

BoddbUtle  CarTfd  Flgares.— Ata  recent 

meeUng  of  the  English  Anthropological  Id> 
viitule.  Major  R.  C.  Teiuple  illustrated  a 
paper  on  the  Ocrelopineats  of  Buddhist  Sym- 
bolism  and  Architecture  ad  revealed  In  Cave 
Explorationf,  by  exhibiting  photographit  of 
life-size  figurea  in  wood  carted  by  an  artist 
of  Haulmain,  of  the  "  four  Bights "  f>hown 
to  Buddba  aa  Frince  Hiddharthu  on  hi-t  fint 
riait«  lo  tlie  outer  world — rix.,  tbe  uU  man, 
the  aick  man,  the  dead  man^  and  tlie  priest ; 
■nd  wnne  wooden  repnwealationa  from  Ran- 
goon,  of  Buddfaa  in  his  ntanding  and  rtcum- 
beot  postures,  with  his  begging  bowl,  and 
•eated  u  King  Jainbopjtti,  HUTOundcd  by 
priests  and  other  worahlpera.  lie  next 
ahowed  a  set  of  gilt  wooden  Images  from 
the  platform  of  the  great  ShacdagoD  pagoda 
at  Rangoon,  of  various  apirit^  believed  tn  by 
tho  Buniieac,  seated  on  the  atept)  of  a  lofty 
post,  on  the  top  of  which  Li  alwayn  perched  tlie 
figure  of  the  sacred  goc-rc,  which  apparently 
protticta  pagudan  in  some  way.  Some  large 
glaied  bricks  or  tilem  from  Pegu,  at  least  five 
hundred  years  old,  which  formed  the  oroa- 
mmtatioa  of  the  pi'oce^sion  paths  round  o 
ruined  pagoda,  represent  tlie  march,  battle, 
and  flight  of  a  foreign  army,  depicted  with 
elephanta\  QionkeyB\  and  other  anuiial  faces, 
with  some  of  the  figures  clad  iu  the  Siamese 
or  CamhcidloD  fojihiun.  A  huge  6gun;  uf  a 
recumbent  Buddha,  of  the  fifioenth  ceutury, 
ia  a  hundred  luid  eighty-one  feet  long  and 
forty-nix  feet  higli  nt  (be  shoulder.  lu  hU. 
tory  is  loflt,  nnd  no  woh  the  image  itself,  till 
it  was  accidentally  discovered  in  the  jungle 
by  a  railway  contractor  in  1881.  Views  of 
the  EawguQ  Cave  were  shown,  exhibiting  the 
wonderful  extent  of  its  decoration  by  a  vast 
number  of  terra  cotta  tablets  and  images  in 
wood,  alaboFter,  and  stone,  and  the  extraor- 
dinary variety  and  multitude  of  objects  of 


Buddhiittic  worxhip  found  in  it.  Tb1«  c<t«1 
the  Hche9t  of  those  which  Slujor  Temple  t^ 
ited;  but  he  bad  examined  half  a  daimotiMn 
In  the  districts  and  bid  gathered  ittfonoBliat 
of  the  existence  of  about  forty.  Many  d 
these  are  hardly  inferior  to  Gawgon  in  rick. 
nens  of  Buddhiiitic  retoaliia,  and  sprwnl  we 
said  to  contain  beildea  an<d«at  mannscr^ 
which  mu>t  now  be  of  ineatimable  value;  A 
few  such  manuscrrpta  have  bven  fooDd. 


NOTES. 

WniTi  bread  and  fine  Boar  arc  named  by 
!3r  James  Crichton  Brownf  a^  o»«  of  tb« 
cauaes  of  the  increase  of  dental  cariea.  PaO* 
iI^;  to  cat  as  large  proportions  of  bnn  si 
our  anceelor«  did,  we  are  deprived  to  a  laige 
degree  of  the  fluorine  which  tbn  ocntaia 
The  enamel  of  the  teeth  has  more  nuontK,  m 
the  form  of  fluoride  of  calclurn,  than  is^ 
other  part  of  the  body.  Fluorine  might,  fai- 
deed,  l>e  regarded  as  tJic  charactvriiitJc  choa- 
ical  cooatituent  of  this  Btrueture,  the  hardnt 
of  all  animal  ti.'wnc ;  hcncu  a  rupply  of  6a- 
orine,  while  the  development  of  the  teeth  is 
proceeding,  is  e«scntia)  to  the  proper  fonaa- 
tion  of  the  enamel,  and  any  dc6ciency  in 
this  resiiect  must  result  in  thin  and  tnforior 
enamel. 

Ok  the  reopening  ot  an  old  mine  at  Baa- 

r;  Cal.,  a  few  moothn  ago,  flies  ■wen  tami 
a  dry  slope  eonnectinc  two  shafts,  aD 
white  exoopt  the  eyw,  whu-b  were  red,  and 
a  white  rattlesnake  was  killed.  The  animal* 
had  lived  in  tlie  dry  pasftages,  where  Ib^ 
had  been  supplied  with  atr  but  not  wUi 
UgbL  A  lew  of  the  flies,  exposed  to  light 
in  a  glass  case,  recovered  tbcor  proper  eMor 
within  a  week. 

A  LABOC  dhlglble  belloon,  intcudsd  lo 
make  headway  s^ainht  air  current)!  of  twMtv- 
eighl  milM  au  huiir,  a  Imiu^  mudo  in  Kranre. 
It  will  be  Kiniilar  in  form  to  the  \ji  Frsneeaf 
lS6i''9&,  but  lari;er— two  hundred  and  cUny 
feet  in  Icngtb  and  forty-three  fe«t  tu  its  great- 
est diameter.  It  will  weigh  sixty -atx  poasdi 
per  horse  power,  and  will  be  pnipeUed  by  a 
scivw  in  front  with  a  rudder  behind. 


From  various  experiments  respectiog 
connoftion  between  tliundcffitonna  a 
souring  of  milk,  Prnf.  II.  W.  Ootm 
the  conclosion  that  electricity  i^  not  of  it 
self  capable  of  sourtug  milk  or  even  ot  mt- 
terially  liasteiiing  the  proee«(t ;  vuvr  on  Uis 
ozone  develope<l  during  tfae  iliundentora 
he  looked  upon  aa  of  any  great  Inportaaea 
It  seems  pnibablc  iliai  the  coonselkB  ba 
twpen  the  thuodiTalorm  and  tho  acoriBi'  of 
milk  is  one  of  a  different  character.  Ih<>- 
teria  grow  most  rapidly  in  the  warm.  salDy 
conditions  which  usually  preoeda  a  Miiiiikf 
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Mom^Mlit  will  fr*qu«illv  ba[ipcn  th«t 
the  tfamidt'D'torm  iiml  tt)«  mwirinf:  occur  to- 

Stber,  Bot  bccviiiflp  the  thunder  hu  hmtened 
D  Muring,  bat  rather  bccnu9>c  the  clEmatk 
.-v.r,,liFi..rtM   wltlcli    bare   bntughl   the   BUirm 
t)ui  naitit'  lime  Ixjrti  Httvb  u  to  cause 
II-    iU_v  ripiJ  bacteria  cronth. 

■  A  Ttritt  ftkotch  wu  dren  by  Prof. 
^Blber,  of  RAiimAnia,  in  the  In(«TnatJo[uil 
^Bim-M  (if  Kx]«riD]CDtii1  Pdvcbalofcy,  of  re- 
^^knblc  aM«c>clati(>tu  uf  cuUir  BntJ  puunJ 
%blrb  ho  bk<]  boea  cibKerring  for  ni*nT 
jearn.  To  «  «tnBll  number  amonfi  \i\s  1>cm<v 
etiM  1  ■■'•nti  the  sound  of  tbe  tow<;1  f 
«.  ^iled  by  t  MiiMtlna  of  rcllow 

•■■  '■  .  <..  blue,  uf  o  by  bUdc,  onJ  m)  cm 

all  I  he  tUHiniiininti  vuwcIh  Bod  dtpb- 
'      ,  and   to  90DIP  citeat  vritb  Dumbcni. 
TbeMUDC  color  nus  not  nlwayv  iDdut-nl  br 
tbc  Mme  Kiund  m  diffun-jit  |H-r^(iuf>,  but  tlie 
ObferralicMifl  h«d  b«i-ii  cnrcritlly  Lv!il«i]. 

The  Koprrintondml  of  the  N«tiil  Obwrr»- 
tary,  JD  bin  rrpon  for  18VO-'91,  acknowl- 
«4gMl  hi<t  '•h)j)rnt)on»  to  Mvcn  Udies,  without 
wbMW  /  'tance,  bv  aavn,  tb<B  greater 

purl  of  Mimicui  computations,  etc., 

rild  uiiv  >'U><-  •■<;vn  carritfd  out. 
Tni  pmifriunmo  of  tha  Muiitary  exhibit 
br;  \w\A  in  ciinni>rtif>n  «itli  the  CbicAgo 
Exbilitii'in  ib.'firtiM  iL«  purpose  to  bo  to  sbuw 
M  ■(lv<iiiutdy  an  iMiHAibb'  the  [HMtitiuti  ux 
which  the  thi>tirT  mid  prarlicp  uf  hyf^ene 
F-lnrxt  11  the  pri.-seot  day.  Tbc  progmiiune 
-  II  full  tJDc,  uid  Lndudea  clutcs  of 
'I  fx<Ti-ii>r,  klimviibttion,  hygiene  uf 
dMi'iiiug*,  liotoU.  lodging-houBes,  etc.,  piib- 
llr  iNiibfl  Slid  Inrfttoriegi,  lUid  mimerous  other 
fv«tur«4  euieriuf;  Into  tin-  dotail  uf  bypL-oIc 
mmnagewoDt. — to  L-unnuctiuu  with  (biit  ftub> 
i«ct  we  iK)Uc<>  n  ti«|MT  ou  Trpboid  Ferrr  in 
C%teago.  by  Wilbnni  T.  i^df^-ick  And  Allen 
Ua«m,  in  trhk-b  tbedi««aAe  Uebown  10  bnve 
fn«feaHti  in  the  oily  ux  a  feu-ful  ntlu  nithiii 
jsoent  vMn.  Tbu  caoso  of  the  uicivilhu  U 
■Mnbttlod  to  ivilbited  water  Biipplr.  \*hivh 
^KrU  arc  now  twin;;  made  to  nramj. 

A  Knr  coating  for  tho  protrctiim  of 
iDMalKork  and  wcwdwiirk  froui  ibe(>fTeft<4  of 
Ibtt  w»tbcr  or  of  w-aicr  \i  haiiii]  tin  tbc 
■ilapiabllity  of  ii)ttoo-«ecd  oil  to  uniio  with 
lest).  XclteU  lead  it  pmirnd  into  (.■uttuo-M<ed 
oU  nndnr  DDOthiiinl  ^tirrin);,  and  the  mixture 
[  allowed  to  cool.  When  the  oil  la  poured 
the  Iliad  will  b«  fuund  at  the  tMittom, 
ndneed  in  wuffcbt  by  the  abwrption  of 
[p«rt  of  it  in  the  oil.  The  opcmtioo  » 
4lvd,  with  the  lead  left  at  the  end  of 
five  th'  ""'  M,  the  oil 

lappeamii'  Ij,  aud  la 

rb«ap|i)k-'l  ._.;■„  •.:  a  sponBe. 

■btiK  lUdtw  quiokly  atiil  firmly  with 


I  nww,  im- 

-.  -Illy  to  that 

•ttmuJaiwil  U»  (fiavwitry  vf 


new  Aoureen  of  mipply,  and  the  pric«  of  tb« 
nx'lfll  went  down  again.  Tliw-e  arc  now 
forty  minra  alonf;  the  rounii*  of  a  slngt* j 
river  in  the  Ural.  The  praiat  of  art>  ar«  ob 
lained  fnjiu  the  tuiod  by  wun^hlog.  Tb«^ 
luetal  a«  fo^ind  Is  uHually  aitwicinteJ  with 
^td,  iruD,  oembim,  iridium,  amt  other  rara 
metals,  and  baa  to  be  purified  frcou  them. 

It    I*    relatml    by  the   Rrilii-b    consul   at 
Cadi)',  Spiiin,  in  ilbiatrntion  of  the  iii.-rfwtion 
witli  tv-btch  natural  wluc  can  be  iuiil&ted  by 
uiuderu   chemical   melbodii,   that   be  and  a 
friend,  viiotiug  one  of  the  native  sherry  cvU 
lars  there,  were  given  two  wmploaof  wine  to 
drink  which  iieciucd  10  be  almuei  identical; 
and  were  told  that  one  niu  a  natural  product^ 
and   Tery  costly  ($SCiO  u   tKittle),  while  ths' 
other  wan  a  manufacturr-d  product,  the  ma 
ket  price  uf  uhifb   waf,  only  a  few  eenta  kl 
Inittle.     In  making  the  imiiaticjo,  tbc  naiurtli 
product  id  flml  analyzed,  and  tlie  chemiat, 
ascertnining  the  csjict  nature  of  iw  conslitu. 
ent  part.4,  i*  able  to  rambinc  them  and  thiu 
Dearly  reproduco  the  original  compound. 

Tui  looffefl  balloon  ride  on  record  b  do 
Bcribcd  by  U.  Maurice  llallet.  in  L'AirotuutC.^ 
It  woii  from  La  YUlctte,  Parb,  to  Wablun,  in 
central    Oernuiny,   and   occupied    lbirty-#ix 
honre  aniJ  ten  minutea,  from  October  s'>l  la 
ifav  moniiDg  of  October    SO,   1S93.      The 
flight  was  diAturlM>d  by  kqou-  in  the  uppWi 
regiiini)  nf  tiin  atmn*»pbcrt>,  which  mpltwl 
ilie  lower.     During  one  of  \u  descenu  thai 
ballnoQ,  aa  la  cbuaetoistio  of  the  border 
land,  was  Btcntped  and  examined  by  a  Pnw- 
sian  guard,  who  had  galkped  after  it  for  a 
coiLfidernblff  di.<>tanco. 

The  vclcbmtiDn  of  the  three  hundredth 
annireraary  of  the  beginning  of  (lalileo's 
Inbonj  as  profeseor  lo  the  Unifereity  of 
Padua,  December  0,  1892,  waei  attended  by 
the  Aroerioaiu,  Prof.  WUluun  James,  of 
llairanl,  and  Prof.  Allan  Morquand,  of 
Princeton.  The  oomirieraorntJTe  oration  waa 
by  Piof.  Antonio  Fararo,  who  baa  bevn  for 
flfteeo  ycftnt  a  student  of  Oohloo,  and  !■ 
editor  of  the  national  eilitinn  of  bi<>  works. 
Qc  (ipoke  chieOy  of  flaHlm  at  Padua.  He 
waa  foUowed  by  aboat  a  floxco  of  the  foreif^ 
delegates  tDd  mmuc  of  the  Italian  dol^iatcfL 
ITnivorsity  honont  were  conferrcfl  upon  m'tcd 
foreign  ncientific  men,  repre^entaliveof  their 
several  naliona,  including  Prof.  Newcomb. 
Bcdidos  some  memorial  work«  published  by 
tbe  ancient  Academy  uf  Padua,  and  by  the 
unircrAity,  the  sludentA  of  tlie  uDiremity 
are  about  to  bwoe  a  mllcction  of  documeotji 
'  relathig  to  Che  scgouni  of  the  pbiloeopbcr  at 
PadDB. 

Wwml^  NAOit  has  succeeded  in  localiziDg 
the  SR118C  uf  taste  of  sea  auemooea  in  thalr 
tentacles.  A  pifre  of  Rardino  broup;ht  care- 
fully to  the  wntacles  of  on*-  of  tbtfc  animals 
waa  ocixed  at  once  by  the  one  touched,  then 
by  tfie  othora,  and  was  swallowed.     A  piece 
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fuid  iippl)i'>.l  in  \\i<d  ciiimv  war  wm*  not  eciicd ; 
whctisoakc'l  in  tlie  jvii' •  '  '■-'■■  ■— -ih--^-,.' 
wiUi  tlwf  Aamc  <.-iUT)rs  u 
nIl^  iirtt;ti  ^ul-u  ujt  ulli  : 
swallowed;  eoakcti  nith  suf^,  ii  «u  & 
ctl  more  dnlotilv  ;  but  if  eaturnlprt  will, 
niuc  it  WI10  refiif<>'l,  ili«  tcnuicW  Uraiwikg 
back.  Ud  the  outer  iiurfiicv  uf  thv  body,  oud 
on  the  i>art  l)etH-e<>ii  thi-  tfniticle;i  and  Ui<! 
tnoutli,  iiirinioe  bad  no  elTcvt ;  ntir  did  m>v- 
eral  other  drugs  nf  nimiUr  pmpcrliea.  Mmt 
placvd  wlthlD  or  near  t)iP  niuulli  of  a  vrlddr 
open  ablmal  was  uot  mitii'C-d ;  it  waa  bclmkI 
only  when  tha  lenbwlM  wer«  toiirhod, 

Aito'jti  twane  rnoentjjr  otiMnrtKf  tnlfirmt. 
ing  rf^ult<<  of  A]i[)Uc3tioa  of  nild,  M.  Kitntil 
]'t<jU-t  buB  found  that  at  —  150°  all  ctictuical 
ivacuua  b  nupiHcsscd.  TUujp,  \t  aalpliurlc 
uL'id  uid  [M)taj-li  art*  tinxigbt  tAfCftlier  at  th» 

I  l«nip4-niuire,  Uurv  d<i  not  iMimtiitie.  I.itiitUft 
p«I>ft',  inlrfi'lnte.i,  keep"  i'J  ciilor.  Tt  >«  JHW 
liLilc  tti  rc.^liirt'  cuvrjjy  to  ihvbv  Fit  1)^ lancet 
b^r  jiiutinf;  tbc  tki-lrit.'  ^.-urrvnt,  and  tlic  cur- 

Tvcut  pUAM*^  [Yadilv,  H  haloTcr  tlir  niilh>itancu3f ; 
at  — ir>ii  all  l»odi<>4nn>f;oo<l<'An<luctor«,  The 
di^{ip(.iu'uiu'«<)(  nfTiiiitvatu  Inir  t^mperalore 
in  be  ittillzfd  to  (ret  absttjiucly  pure  imb- 
mot*^  :  and  M.  PiLk-t  b:i>  tbiiit  nbtainud  al- 

"■  eoiiul,  chlufoforai,  ether,  aud  glyoerin. 

A  Liw  bu  been  enacted  in  Ontario  for- 
bidding the  ttpraying  or  hprinkliog  of  fruit 
trees  while  they  arc  in  bloom  with  any  mix- 
tut*  ounUuDinK  J'aris  t,'rooD  or  other  siub- 
«tiui(»M  iKUKououK  ur  injuriuuv  tu  bvca.  Tbe 
ot>jc(:t  of  tbe  lep^lation  \*  (o  protect  tbe  \*tf» 
from  harm,  tbe  oofuy  from  itfiRKiMf  tuint  uf 
_  poidotiiiif^  uid  to  avoid  posMblv  oixtitacte*  to 
'    he  complete  fertlUzatlott  of  tbe  fruit. 

Tm  Pruaaiau  tiovomnifnl  ba«  dceid«d  to 
Intro4lu»)  tbe  iicu  of  the  centignide  lb«r- 
TDometcr  ia^tojul  of  that  of  Rvouinur,  which 
wafl  itiU  in  tuc  in  Home  parts  of  tbe  king' 

dOQL 

Prov  a  careful  rvricw  of  the  charaotmi^- 
Ucv  Bit  to  toiler)  labtlliy  of  ooruUii  diseased 
vondilitnu  uf  tlif  liuiuau  »yfil>:ui,  Elcnry  J. 
Til'leu  has  druwn  the  ooorlnsuiD  that  [Mthol- 
"K*.  *•  '*•■  ^vxym  offeiinp  any  support  to  tbe 
liv|Mj(ht»iN  of  tfao  tniiiKuil^^ii>n  of  ai.t|Uired 
rluirttctcn,  pruubunccd  agtdjut  iL 

Avoxa  the  conpiMBca  to  be  held  at  Chi- 

'         '      '■     '''    ■  "    ''  I  /i'«  AuBitlary  of 
.  1 1  be  an  lutenu- 

L ^.,„.i.'...  .   ,...   _ ijovi>:«tii'"      I'* 

Ot(j<>vt<t  trill  I>o  to  brin({  about  tb. 

of  aonie  of  Ibc  wientific  problnnm 

to  collate  tbe  rnMltn  of  tbe  Ule»t  ivmou  ultuf, 

tn  pfowrv  an  InlciTbance  of  [d»*n*.  mid  t« 


t'j\.ii    medal   flMUt    1 
fciL-utirU'   work  in    1 
itwtuliet    uf    till      '" 
ParJH,   to  BUci  < 
Vfih  nulhitr  of 

ciii!i»iticutiou  ■ 

and  ihcir  Traii  i 
of  a  altflllof  D«Uir«. 

r.  TOS  Hci  ■ 

trian  writer  on 
Norvtnber  I,  1  - 
■gc.     Bn  ent*" 

1H(H  1oRi|cag<  ,  .„.  ._ 

cutctiMl  it  and  (oijk  jmi-t  in  tbv  Aoatru-Pn* 
hiftn  War.  He  was  for  fwvfnil  joen  «dH« 
of  ThiM  Awiamd.   SiTi.  "  hail  dtfOMii 

tiiiDM'lf  chieHy  to  r  i«i  of  aiata 

tebuing  to  Roognpb;  nuu  vur  bu4cir7  of  d< 
ilis^otu 

Ja  wKD  Vi^m,  of  I^^cMter,  a  dUti^;iifaW< 
English  local  f:«oloidBL,  died  hi  Xaraahs', 
IHiH,  in  the  wvetily-firtfa  y«ar  o(  Ua  «& 
He  WW  chalnuon  of  tbe  Brillab  AaaodAliaH'i 
CouuuiUe*  on  Erratic  lUocka. 

Fttor.  K  N*.  UoumRD,  of  BarrirA  tW- 
Tenlty,  die<i  in  L'ambrlil^  Tf'r-,  Jmm? 
1st.  Affp'  frt^ir  rrtin-  f^f  avrriew  M  IwrW 
of  I'  '  il  arionew  la  ii 

Intii  r^HXti  two  yvwr*  of 

Ktudv  noil  n-n'.<  *  '';:  l^lNnkwy 

BtOJeaaen.   Uf.  •temaelti^ 

ford  Profo'-'r,  ,  ,.;^1a  thaArta 

ne  a(t«'  laaawbW*  trim 

tbe    fmin  I  :.*wr— a>  Briwtffc 

Sc'bool,  wbfi-v  !•«•  xpeut  uitwKWi  7«am.  Sf 
then  w«^t  into  t>iiJ>inMfl  in  tlw  ■■mfeetv* 
of  .  idMl  ntf  At 

Kiu.  fsMbkad  • 

pa|n!i     LMiit"  >  ■--  a^aSMlSllaf 

the  wavw  witi  ^oa  JmttnMii  to 

■rchvalofO';  P"  !exk«B«<ft««  t^ 

diou  languaffM  ;  aoti  trie^l  tw  tletarmte  Ikr 
location  of  the  aucjoil  Mith^MBi  wt  '. 
begft  on  dutflCA  Hint,  I 

Amtoii  GciLLtauL  sua  of  tk» 
>iitnit  yimtli 


onuful  and  eminmt 

■rirtii-i     ilitui   I'lirU   in   Jjuili 


IKtU,   m 


(MtpMUrlwiil 
He  wwa  Um  lb 


atid  :id,     Tbetoptwio  b«  >l 

fimtn^l  utuior  tbe  three  be- 

liSv  fVboipIca,  Aviation,  kod  UailoouiDg. 


I  >'altm. 
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SCIENCE  AND  THE  COLLEGES.* 

Br  DAVID  8TABR  JORDAN. 

"E  have  como  together  to-day  to  do  our  part  in  raising  one 

of  tlxe  milestones  wHich  mark  the  progress  of  education  in 

Lmorica.    Our  interest  in  higher  education  brings  us  hero,  and 

ir  intwrost  in  science;  and,  more  than  ever  in  the  past,  we 

id  these  two  interests  closely  associated.    More  and  more  each 

jrear  the  higlicr  education  uf  AiiiericH  is  becoming  steeped  in 

icience;  and  in  the  extension  of  human  knowledge  the  American 

university  now  finds  its  excuse  for  being. 

I  bopo  that  in  what  I  shall  have  to  say  I  shall  not  be  oc- 
Dused  of  undue  glorification  of  science.  I  recognize  in  the  fullest 
\egree  the  value  of  all  agencies  in  the  development  of  the  human 
ind.  But  the  other  deynirtments  of  learning  may  each  have  its 
turn.  We  are  here  to-day  to  dedicate  a  hall  of  science.  We  are 
bere  in  the  interest  of  science  teaching  and  scientiiic  research. 
Whfin,  in  a  few  years  to  come,  we  may  dedicate  a  hall  of  letters, 
PO  fthjiU  sing  the  praises  of  poetry  and  literature.  But  to-day 
po  ftiMi^k  of  science,  in  the  full  certainty  that  the  humanities  will 
aat  suffer  with  its  growth.  All  real  knowledge  is  a  help  to  all 
Dthor,  and  all  real  love  of  beauty  must  rest  on  love  of  truth. 

At  this  time,  as  we  stAnd  together  by  the  side  of  tlie  milestone 

re  have  set  up,  on  the  breezy  upland  which  marks  the  boundary 

of  our  nineteenth  century,  it  is  worth  while  to  glance  back  over 

ressiiig  lowlands  from  which  we  have  risen;  and,  in  our 

.^  ......on  of  the  relations  of  the  American  college  to  sciencCi 

*  K«ai1  at  tit*  dedlftttioa  of  Ui«  SclODCt  Ball  of  Ibe  Coiverait;  ol  nUnuii  tt  Cbunpugji, 
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we  find  depreaaion  and  darkness  enough  without  going 
very  far, 

I  am  still  numbered,  I  trust,  wiUi  tho  young  mon.     I 
that  I  havo  never  yc-t  heard  the  word  "  old  "  sti-rioufily  joi 
my  name.    When  they  speak  pf  "  old  Jordan,"  I  know  that  t| 
aean  the  rivor,  and  not  mc*.    Yot,  in  tho  ft-w  years  ' 
have  taught  biology,  tlie  relation  of  acieutx*  to  < 
undergone  most  remarkable  changes. 

I  remember  very  clearly  that,  twenty  years  ago,  wht-u,  m  si 
ray  ba  I  could,  I  had  prepared  niyBoIf  for  the  two  profeesiona-j 
naturalist  and  coUege  professor,  I  found  that  Hhcse  prof^ 
were  in  no  way  related.    I  remember  having  in  IST' 
suits  of  my  observations  into  these  words:  "Tho  cfll 
part  or  interest  in  the  progress  of  science,  and  Bciuuco  hM~ 
interest  in  the  growth  of  the  colleges." 

The  college  course  in  those  days  led  intii  no  free  air,    A 
and  ex  cathedra,  two  of  its  favorite  phrasefl,  described  It  ex 
Its  essentials  were  the  granunar  of  dead  languagoa,  and  the  : 
orized  results  of  the  applications  of  logic  to  nomber  and  space: 
Grammar  and  logic  were  taught  in  a  porfunct 
student  exhausted  every  device  known  to  rest 
desire  to  evade  the  Instruction  he  had  spent  bis  time  and  mc 
to  obtain.    Then,  when  all  the  drill  was  over,  and  thu  long  i 
gle  between  perfunctory  teachers  and  unwilling  boys  ha4i  dr 
to  an  end,  the  students  were  passed  on  to  the  president  to  : 
from  him  an  exposition  of  philosophy.    This  was  tho  outlook 
life  for  which  three  years  of  drill  made  pre[^rntion.    And  *hi** 
philosophy  was  never  the  outgrowth  of  the  knowle«lgo  of  t 
but  simply  the  debris  of  the  outworn  speculation*  of  the  luiu-^i-. 
agea. 

Wo  well  remember  the  first  invasion  of  f 

tional  programmes  of  study.    This  oame  in  i\. , -  .- 

demand  for  subjects  interesting  and  practical.    It  wae  mi'i 
such  a  way  as  to  silence  rather  than  to  8ii'  'iiantL 

few  trifling  courses,  memorized  fmm  nntitiu ..  ]»oaks,i 

the  work  in  science  wafi  finished.    The  toacher?  who  wens  c«|n 

of  higher  things  had  no  opportunity  to  make  u»»  of  th»*ir  j^^ww^ 

Their  investigations  were  not  part  of  their  duti^A    Thej 

carried  on  in  time  stolen  from  their  tasks  of  plodding  i 

ding.    It  is  to  the  shame  of  tbe  Stale  of  T  :  ' 

one   of   tho  greatest   astronomers  of  our  i 

tt*achiug  boys  the  elements  of  geometry  nnd  algobnw    Tball 

should  havo  taught  n«troiJomy     ■  '       ^^    "': 

to  no  one  in  authority  until  D;; 

old,  and  by  tho  laws  of  Nature  coui>i 

true  iu  his  case  was  true  in  sooroe  -m  nu. 


had  no  part  in  the  college  system ;  or,  if  on  sulTerauce  he  found  a 
place,  his  time  was  devoted  to  an>'thing  else  rather  than  to  the 
promotion  of  science.  It  is  not  many  years  since  the  faculty  of 
one  of  onr  Stat^  universities  spent  a  whole  afternoon  discn^sing 
a  proposal  to  abolish  laboratory  work  in  science,  and  tlie  substi- 
tution for  it  of  good  text-books  and  suitably  illustrated  lectures. 

All  this  time,  as  Emerson  has   said,  "the  good  spirit  never 
cared  for  the  colleges,  and,  while  all  men  and  boys  were  being 

Rlrilled  in  Greek,  Latin,  and  mathematics,  it  had  left  these  shells 
ligh  on  the  l>each,  anrl  was  making  and  feeding  other  matters  in 
►tber  parts  of  the  world."    These  other  matters  wore  the  study  of 
uen  and  plants  and  animals,  the  laws  and  forces  of  Nature,  tlio 
aws  which  govern  human  life,  and  the  manifold  laws  of  divine 
workings— to  which  wo  give  the  name  of  science.    Evorywhore 
in  Europe  and  America  men  were  eagerly  devoting  their  lives  to 
^thia  work,  but  in  nineteen  cases  out  of  twenty  these  men  were 
^kutside  of  the  colleges. 
^"      Have  I  drawn  the  picture  in  colors  too  dark  ?    In  an  address 

I  given  in  Detroit  eighteen  years  ago,  Andrew  D.  White  used  these 
words:   "While  the  United  States  has  pushed  the  roots  of  its 
public-school  system  down  into  the  needs  and  feelings   of  the 
firhole  people,  and  thus  obtained  a  deep,  rich  soil  which  has  given 
sturdy  growth,  it  has  pushed  the  roots  of  advanced  education 
^down  into  a  multitude  of  scattered  sects,  and  has  obtained  a  soil 
^hvrotchodly  thin  and  a  growth  miserably  scant. 
^       "  Within  the  last  twenty  years  I  have  seen  much  of  these  insti- 
tutious,  and  I  freely  confess  that  my  observations  have  saddened 
me.    Go  from  one  great  State  to  another,  in  every  one  you  will 
find  that  tliis  unfortunate  system  has  jiroducod  the  same  miserable 
results— in  the  vast  majority  of  our  States  not  a  single  college  or 
university  worthy  the  name;  only  a  multitude  of  little  sectarian 
UMchools  with  pompons  names  and  poor  equipments,  each  doing  its 
^^est  to  prevent  the  establishment  of  any  institution  broader  and 
better. 

"The  traveler  arriving  in  our  great  cities  generally  lands  in  a 

railway  station  costing  more  than  all  the  university  edifices  iu  the 

State.    He  sleeps  in  a  hotel  in  which  is  embarked  more  capital 

Iban  in  the  entire  university  endowment  for  millions  of  people. 

lo  visits  asylums  for  lunatics,  idiots,  deaf,  ilumb,  and  blind,  nay, 

bven  for  the  pauper  und  criminal,  and  he  £nds  them  palaces.    He 

risits  the  college  buildings  for  young  men  of  sound  mind  and 

amost  purpose,  the  dearest  treasures  of  the  State,  and  ho  gener- 

lly  finils  them  vile  barracks, 

"Many  noble  men  stand  in  the  faculties  of  these  colleges,  men 

rlio  would  do  honor  to  any  institution  of  advanced  learning  in  the 

"Id.    Thtwo  men  of  ours  would,  under  a  better  system,  develop 


7H 


THE  POPULAR  SCIENCE  MOyTBLV. 


admirably  the  intelloctnal  troasures  of  oar  people  and  the  mat«^i&^ 
resources  of  our  country;  but,  cramped  by  waut  of  books,  want  of 
apporatus,  want  of  everything  needed  in  advanced  institutit.ins, 
cramped  above  all  by  the  spirit  of  the  sectarian  college  system, 
very  many  of  them  have  been  paralyzed.  Then,  too,  the  reaDy 
strong  men  holding  professorships  are  too  often  hampered  by  in- 
competent men,  whoso  main  function  was  to  hear  boys 'parrot* 
text-books  by  rote  in  the  recitation-room,  and  to  denounce 'science 
falsely  so  called '  in  the  chapel,  varying  these  avocations  by  going 
about  the  country  denouncing  every  attempt  at  a  better  system  a« 
'  godless,'  and  passing  around  the  contribution -boxes  in  behalf  of 
the  bad  system  they  represented." 

The  American  college  of  the  middle  of  this  century,  like  its 
English  original,  existed  for  the  work  of  the  Church.  If  the  col- 
lege dies  the  Church  dies,  was  the  basis  of  its  appeal  for  money  aod 
influence.  Its  duty  was  to  form  a  class  of  educated  men  in  whose 
hands  should  lie  the  preservation  of  the  creed.  In  the  mouths  of 
ignorant  men  the  truths  of  the  Church  would  be  clouded.  Each 
wise  church  would  see  that  its  wisdom  be  not  marred  by  human 
folly. 

The  needs  of  one  church  indicated  the  needs  of  others.  So  it 
came  about  that  each  of  the  many  organisations  called  churches  in 
America  cstablishe<I  its  colleges  hero  and  there  about  the  coimtry, 
all  based  on  tlte  same  general  plan. 

And  as  the  little  towns  on  the  rivers  and  prairies  gmw  with 
the  progress  of  the  country  into  large  cities,  so  it  was  thought,  by 
some  mysterious  virtue  of  inward  expansion,  these  little  schools  in 
time  would  grow  to  be  great  universities.  And  in  this  optimistic 
spirit  the  future  was  forestalled,  and  the  schools  were  called  uni- 
versities from  the  beginning.  As  time  went  on, it  appeared ^ata 
university  could  not  be  made  without  money,  and  the  source  of 
money  must  be  outside  the  schools.  And  so  has  ensued  a  long 
struggle  between  the  American  college  and  the  wolf  at  the  door— 
a  tedious,  belittling  conflict,  which  has  done  much  to  lower  the 
name  and  dignity  of  higher  education.  To  this  educational  plant- 
ing without  watering,  rei>eated  again  and  again,  East  and  West, 
North  and  South,  must  bo  ascribed  the  unnaturally  severe  struggle 
for  existence  through  which  our  colleges  have  been  forced  to  pas5, 
the  poor  work,  low  salaries,  and  humiliating  economies  of  the 
Americiin  college  professor,  the  natural  end  of  whom,  according  to 
Dr.  Holmes,  "  is  starvation." 

The  intense  rivalry  among  these  schools,  like  rivalry  amon^ 
half-starving  tradesmen,  has  done  much  to  belittle  the  cause  in 
which  all  are  engaged.  At  the  same  time,  their  combined  rivalry 
las  too  often  prevented  the  growth  within  their  neighborhood  of 
any  better  school 
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connection  you  may  pardon  mo  for  a  word  of  my  own 
experience,  when  twenty  years  ago  I  set  out  in  search  of  a  place 
for  work.    A  chair  of  Natnnd  History  was  the  height  of  my  aspira- 
tions; for  anything  more  specialized  than  this  it  seemed  useless  to 
bopa    I  was  early  called  from  New  York  to  such  a  chair  in  a  well- 
known  college  of  Illinois.    But  in  those  days  the  work  of  a  college 
hair  was  never  limited  by  its  title.    As  a  Professor  of  Natural 
ifitory  1  taught  zoology»  botany,  geology,  physiology— of  course, 
a  little  of  each,  and  to  little  purpose.    Then  physics,  chemistry, 
mineralogy,  natural  theology,  and  political  economy,  also  as  a 
matter  of  course.    With  these  went  German,  Spanish,  and  evi- 
dences of  Christianity,  because  there  was  no  one  else  to  take  them. 
There  finally  fell  on  me  the  literary  work  of  the  college — the  ora- 
ions,  essays,  declamations,  and  all  that  flavorless  foolishness  on 
bich  the  college  depended  for  a  creditable  display  at  corameuce- 
ent.    When  to  this  was  added  a  class  in  the  Sunday  school,  you 
ill  see  why  it  seemed  necessary  that  the  naturalist  and  the  pro- 
fessor must  sooner  or  later  part  company.     I  tried  at  one  time  to 
istablish  a  little  laboratory  iu  chemistry,  but  met  with  a  sharp 
ebnko  from  the  board  of  trustees,  who  directed  mo  to  keep  the 
students  out  of  what  was  called  the  cabinet,  for  thoy  wore  likely  to 
injure  the  apparatus  and  waste  the  chemicals.    When  I  left  this 
college  and  looked  elsewhere  for  work,  I  found  on  all  sides  diifi- 
ulty  and  disappointment;  for  the  reputation  I  had,  wholly  un- 
leserved,  I  am  sorry  to  say,  was  tlio  dreaded  rcpuUilJon  of  a 
specialist-    The  question  of  theological  orthodoxy  seemed  evei-y- 
^■where  to  be  made  one  of  primary  importance,  and  candidates  for 
hairs  who,  like  myself,  wore  not  heretics  on  the  subject  of  the 
origin  of  species,  passed  the  rock  of  evolution  only  to  be  stranded 
on  the  inner  shoals  of  the  mysteries  of  the  Scottish  philosophy. 

But  these  were  not  the  onlysources  of  difficulty.     In  one  insti- 
tution toward  which  I  hud  looked  the  chair  of  Natural  History  was 
bund  unnecessary.    In  the  meeting  of  the  board  of  trustees  a  mom- 
r  arose  and  said  in  substance :  "  We  have  just  elected  a  Professor 
of  History.    This  includes  all  history,  and  the  work  in  natural  his- 
tory is  a  part  of  it.    Lot  the  Professor  of  History  take  this,  too"; 
d  for  that  yejir,  at  least,  the  Professor  of  History  took  it  all,  and 
i  was  not  hard  for  him  to  do  it,  for  the  college  course  iu  history 
nsistod  of  nothing  but  cut  straw  and  its  i»rei>aration — that  is, 
;ho  reading  of  a  chapter  in  the  te.Tt-book  a  day  in  advance  of  the 
iloM  was  H'    ' ;    ■  ho  time  or  the  intellect  of  the  teacher. 

Eron  in  it  State  university  into  which  I  ultimately 

I  was  met  at  the  beginning  by  the  caution  that  the  pur- 
V  -   -''  -      t  be  elementary  teaching,  the  statement  of 
itmce,  and  by  no  means  the  making  of  nat- 
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I  could  give  more  illustralions,  and  from  better  schools,  show- 
ing that  the  demand  of  tlio  colleges  of  twenty  years  ago  was  alwa^ 
a  demand  for  docility  and  versatility,  never  for  thoroughness  or 
originality;  and,  as  a  rule,  the  progress  of  scionco  in  America 
came  from  men  outside  of  the  college.and  in  a  great  part  outsideof 
college  training  and  college  sympathies;  that  to  promote  science 
or  to  extend  knowledge  was  not  often  one  of  the  college  ideals,sfid 
that  the  colleges'  chief  fuuciioa  was  to  keep  old  ideas  unchanged. 
What  was  safe  in  times  of  old  will  be  safe  to-day,  and  safety, 
rather  than  inspiration  or  investigation,  was  the  purpose  of  the 
college.  From  time  immemorial  until  now  Oxford  and  Cam- 
bridge, the  schools  of  clergymen  and  gentlemen,  have  been  the 
center  of  English  conservatism.  The  American  colleges — dilute 
copies  of  Oxford  and  Cambridge — were  likest  thoir  models  in  their 
retention  of  old  methods  and  old  ideas.  The  motto,  once  sug- 
gested for  a  certain  scientiSc  museum,  "We  will  keep  what  Wd 
have  got,"  might  have  been  taken  by  the  American  college.  Thew 
was  no  American  university  then,  unless  a  few  broad-minded 
teachers — such  men  as  Ixiwell,  Gray,  Silliman,  Henry,  Baird,  and 
Agassiz — could,  as  so  many  individuals,  be  properly  regarded  as 
such. 

In  a  high  sense,  as  I  elsewhere  have  said,  the  coming  of  Agm- 
siz  marked  the  foundation  ofthe  first  American  university.  Agas- 
siz was  tho  university.  The  essential  character  of  the  university 
is  LernfreikeU,  freedom  of  learning,  tho  freedom  of  the  student  to 
pnrsae  his  studies  to  the  furthest  limit  of  the  known,  the  freedom 
of  encouragement  to  invade  the  infinitely  greater  realm  of  the  un- 
known. It  is  from  this  realm  that  conio  tlie  chief  rewards  of  the 
scholar.  The  school  from  which  no  exploring  parties  set  out  has 
no  right  to  tho  name  of  university.  In  the  progress  of  soience,aii(l 
the  application  of  its  methods  to  subjects  not  formerly  considered 
scientific,  the  German  university  has  its  growth  and  development 
In  like  progress  must  arise  the  American  university. 

You  remember  the  story  of  the  discussion,  some  forty  yeare 
ago,  between  Emerson  and  Agassiz,  as  to  the  future  of  Harvard. 
Emerson,  himself  one  of  the  sanest  and  broadest  of  men,  saw  in 
the  work  of  Agassiz  elements  of  danger,  whereby  the  time-hon- 
ored symmetry  of  Harvard  might  be  destroyed.  In  a  lecture  on 
universities,  in  Boston,  Emerson  made  some  such  statement  ai 
this:  That  natural  history  was  "getting  too  great  an  ftsoondencj* 
at  Harvard  " ;  that  it  "  was  out  of  proportion  to  other  departments, 
'and  hinted'  that  a  check-rein  would  not  be  amiss  on  the  enthusi- 
astic professor  who  is  responsible  for  this." 

"  Do  you  not  see,"  Agassiz  wrote  to  Emerson,  "  that  the  way 
to  bring  about  a  well-proportioned  development  of  all  the  r*^ 
eources  of  t*he  \i.\xVv(i^B\V3  Va  Ttf>\.  Vi  check  the  natural  hisl« 
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Joparfment,  but  to  stimulate  all  the  othere  ? — not  that  the  zoologi- 
^cal  school  ji^rows  too  fast,  but  that  the  others  do  not  grow  fast 
Bnough  ?  This  sounds  invidious  and  perhaps  somewhat  boastfiol, 
>ut  it  is  you,"  he  said,  "aud  not  I,  who  have  iustitutcd  the  com- 
^parison.  It  strikes  me  that  you  have  not  hit  upon  the  best 
emedy  for  this  want  of  balance.  If  symmetry  is  to  be  obtained 
'"by  cutting  down  the  most  vigorous  growth,  it  seoma  to  me  it 
would  be  better  to  have  a  little  irregularity  here  and  there.  In 
Btimulating,  by  every  means  in  my  power,  the  growth  of  the 
Museum  and  the  means  of  education  connecte<l  with  it,  I  am  far 
from  having  a  selfish  wish  to  see  my  own  department  tower 
above  the  others.  1  wish  that  every  one  of  my  colleagues  would 
ko  it  hard  for  mo  to  keep  up  with  him,  and  there  are  some 
ong  them,  I  am  happy  to  say,  who  are  ready  to  run  a  race 
ith  me." 
In  these  words  of  Agassiz  may  be  seen  the  keynote  of  modern 
university  progress.  The  university  should  bo  the  great  refuge 
hut  on  the  ultimate  boundaries  of  knowledge,  from  which  daily 
ind  weekly  adventurous  bands  set  out  on  voyages  of  discovery. 
Kt  should  be  the  Upemavik  from  which  polar  travelers  draw  tlaoir 
supplies,  and,  as  the  shoreless  sea  of  the  unknown  meets  us  on 
fvery  side,  the  same  house  of  refuge  and  supply  will  serve  for  a 
thousand  different  exploring  parties,  moving  out  in  every  direc- 
tif^n  into  the  inlinitu  ocean.  This  is  the  university  ideal  of  the 
future.  Some  day  it  will  be  felt  aa  a  loss  and  a  crime  if  any  one 
fho  could  be  an  explorer  is  forced  to  become  anything  else.  And 
&ven  then,  after  countless  ages  of  education  and  scientific  progress, 
16  true  university  will  still  stand  on  the  shore,  its  walls  still 
prashed  by  the  same  unending  sea,  the  boxmdless  ocean  of  possible 
luman  knowledge. 

The  new  growth  of  the  American  university  which  we  honor 
i<day  is  simply  its  extension  and  its  freedom,  so  that  u  scholar 
m  find  place  within  its  walls.  The  scholar  can  not  breathe  in 
confined  air.  The  walls  of  mediawalism  have  been  taken  down. 
The  winds  of  freedom  are  blowing,  and  the  summer  sunshine 
quickens  the  pulse  of  the  scholar  in  the  deepest  cloister.  In  the 
snivorsity  of  tho  future  all  departments  of  human  knowledge,  all 
\m  of  tho  omuipresont  God,  will  bo  equally  cherished  because 
joally  eacrKl.  The  place  of  science  in  etlucation  will  then  be 
lie  plac«  it  deserves — nothing  more,  nothing  less. 

'  have  combined  to  bring  about  the  emaneipa- 

li  college.    Not  the  least  of  these  is  tho  growth 

ite  university  as  an  institution  existing  for  all  the  people, 

.....        v.f  that  of  popular  instruction.    It  is  a  part 

laol  in  civics,  morals,  and  economics  which 

^1  flulTruge. 
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Most  of  these  schools  have  celebrated  their  coming  of 
within  the  last  five  years,  and  their  growth  is  certainly  one  of  1 
most  notable  features  in  the  intellectnal  development  of  Amer- 
ica. The  State  university  was  founded  as  a  logical  result  of  the 
American  system  of  education.  It  was  part  of  the  graded  system 
through  which  the  student  was  to  rise  step  by  step  from  the  town- 
ship school  to  tho  State  university.  It  has  grown  because  it 
deserved  to  grow.  "WTien  it  has  deservotl  nothing  it  has  received 
nothing.  In  the  persistence  of  old  methods  and  low  ideals  tc 
find  the  reason  for  the  slow  growth  of  some  of  the  State  univer- 
sities. In  the  early  dropping  of  shackles  and  the  loyalty  to  Ma 
own  freedom  we  find  the  cause  of  the  rapid  growth  of  others. 

In  its  early  years  the  State  university  was  in  aim  and  method 
almost  a  duplicate  of  the  denominational  schools  by  which  it  was 
surrounded.  Its  traditions  were  the  same,  its  professors  drawn 
from  the  same  sources,  its  presidents  were  often  the  defeated  can- 
didates for  prosidencios  of  the  denominational  schools.  Men  not 
popular  enough  for  church  proferment  would  do  for  tho  headship 
of  the  State  universities.  The  salaries  paid  were  very  small,  the 
patronage  was  local,  and  the  professors  wore  often  chosen  at  tie 
dictates  of  some  local  leader,  or  to  meet  some  real  or  supposed  local 
demand.  I  can  remember  one  case  when  the  country  was  searched 
to  find  for  a  State  university  a  Professor  of  History  who  should  be 
a  Democrat  and  a  Methodist.  All  questions  of  fitness  were  subor- 
dinated to  this  one  of  restoring  the  lost  symmetry  of  a  school  in 
which  Presbyterians,  Baptists,  and  Republicans  hod  moro  than 
their  share  of  the  spoils.  This  idea  of  division  of  spoils  in  schools 
as  in  politics  is  only  a  shade  less  baleful  than  the  still  older  one 
of  taking  all  spoils  without  division.  And  when  the  spoils  sys- 
tem was  finally  ignored,  and  in  tho  State  universities  men  were 
chosen  with  reference  to  their  character,  scholarsliip,  and  ability 
to  teach,  regardless  of  "other  marks  or  brands  "  upon  them,  the 
poeition  of  professor  was  made  dignified  and  worthy. 

The  first  important  step  in  tho  advance  of  the  State  univer- 
sities came  through  the  growth  of  individualism  in  education— 
that  is,  through  the  advent  of  the  elective  system — and  its  first 
phase  was  the  permission  to  substitute  advanced  work  in  scienw 
for  elementary  work  in  something  else.  It  does  not  matter  from 
what  source  the  idea  of  individual  choice  in  education  has  ari:>^u. 
It  may  bo  a  gift  of  far-soeing  Harvard  to  her  younger  sisters;  or 
it  may  be  that  in  Harvard,  as  elsewhere,  the  elective  system  has 
arisen  from  a  study  of  the  actual  conditions.  The  oducatioual 
ideas  which  are  now  held  by  the  majority  of  teachers  in  our 
larger  schouls  were  long  ago  tho  views  of  tho  overruled  minority^ 
and  for  fifty  years  or  more  individuals  in  the  minority  ha? 
looked  forward  to  the  time  when  inspiration  and  not  drill  would 
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IB  aim  of  the  colleges.    "Colleges  can  only  serve  ws/'  siiid 
llmerson  long  ago, "  when  their  aim  is  not  to  drill,  but  to  create. 
Tbey  will  gather  every  ray  of  genius  to  their  hospitable  halls, 
that  by  their  combined  inllnence  they  may  set  the  heart  of  the 

I  youth  in  flame."  It  was  in  18G4  that  Agassiz  said»  in  advocating 
the  elective  system,  that  although  It  might  possibly  give  the  pre- 
kext  for  easy  evasion  of  duty  to  some  inefficient  or  lazy  students, 
|t  gave  larger  opportunities  to  the  bett<^r  class,  and  the  university 
fthonld  adapt  itself  to  the  latter  rather  than  to  the  former.  "The 
bright  students,"  he  said, "  are  now  deprived  of  the  best  advan- 
tages to  be  had  because  the  duU  or  the  indifferent  must  be  treated 
like  children." 

In  the  same  year  Emerson  spoke  of  the  old  grudge  he  had  for 
forty-five  years  owed  Harvard  College  for  the  cruel  waste  of  two 
years  of  college  time  on  mathematics  without  any  attempt  to 
lapt  these  tasks  to  the  capacity  of  learners.  *'  I  .still  remember," 
iie  said, "  the  useless  pains  I  took,  and  my  serious  recourse  to  my 
itor  for  aid  ho  did  not  know  how  to  give  me.  And  now  I  see 
(lay  the  same  indiscriminate  imposing  of  mathematics  on  all 
Itudonts  during  two  years.  Ear,  or  no  ear,  you  shall  all  learn 
tic,  to  the  waste  of  the  time  and  health  of  a  large  part  of  the 
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I  remember  well  the  beginning  of  the  raodorn  system  in  the 
niversity  of  a  neighboring  State.  It  came  as  the  permission, 
arefully  guarded,  to  certain  .students  who  had  creditably  passed 
the  examination  of  the  freshman  year  in  Latin,  tu  take,  instead  of 
.the  sophomore  Latin,  some  advanced  work  in  zoology.  To  the 
ery  great  surprise  of  the  Professor  of  Latin,  those  who  availed 
ihemselvea  of  this  opportunity  "  to  take  something  easy  "  were  not 
the  worst  students  in  Latin,  but  the  best.  Those  who  were  at- 
tracted by  investigation  chose  the  now  road;  the  plodders  and 
ihirks  were  contented  with  the  evils  they  had,  rather  than  to  fly 
others  that  they  knew  not  of.  And  so,  little  by  little  in  that 
titution,  and  in  all  the  others,  has  come  about  a  relaxation  of 
iho  chains  of  the  curriculum  of  Oxford  and  Cambridge,  and  the 
xtension  of  opportunities  for  students  to  fiud  out  the  facts  of 
ature  for  themselves,  rather  than  to  rest  with  the  conserved 
isdom  of  an  incurious  past. 

Thus  slowly  and  painfully  came  about  the  development  of  the 

ientific  courses.    We  can  all  remember  the  dreary  time  when, 

the  tedious  faculty  meetings,  wo  used   to  devise  scientific 

ottTsefl,  idiort  in  time  and  weak  in  quality,  for  students  who 

luld  not  or  would  not  learn  Latin,  and  Greek.    There  was  no 

'■'^"  T— : =nn  or  achievement  reqnireil  in  these  courses. 

'J  •  only  in  the  sense  that  they  were  not  any- 

ing  vbw.    Thvir  degree  of  6.  S.,  which  should  have  meant 
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Bachelor  of  Surfaces,  was  regarded  as  far  inferior  to  the  time- 
lionored  B.  A,  In  tho  inner  circle  of  education  it  was  regarded  u 
no  doffree  at  all,  and  its  existence  waa  a  concession  to  the  utilita- 
rian spirit  of  a  non-scholastic  ago.  The  scientific  coarse  was,  iji- 
deod,  inferior,  for  it  lacked  substance.  There  ^ras  no  lime  in  ite 
vortebrje.  The  central  axis  of  Greek  ha<l  been  taken  out,  and  no 
corresponding  piece  of  solid  work  put  in  its  place.  Gradually, 
however,  even  this  despised  degree  has  risen  to  a  place  with  tlw 
othora  Slowly  and  grudgingly  the  colleges  have  atlmitted  tliat 
under  some  circomstances  the  study  of  science  might  be  as  worthy 
of  recognition  as  the  study  of  Greek.  When  science  was  wortliily 
studied,  this  proposition  became  easy  of  acceptance.  In  our  bed 
colleges  to-day  the  study  of  science  stands  side  by  side  with  th« 
study  of  language,  and  the  one  counts  equally  with  the  other, 
even  for  tho  degree  of  Bachelor  of  Arts,  For  not  the  Greek  itself, 
but  the  culture  it  implies,  was  tho  glory  of  tho  course  of  art* 
When  equal  culture  and  equal  work  come  through  other  chan- 
nels, they  are  worthy  of  this  degree.  To  deny  this  would  be  to 
make  of  the  degree  itself  a  mere  child's  toy,  a  play  on  words. 
As  a  matter  of  fact  it  can  bo  little  more,  and  sooner  or  lat^r  th6 
college  will  have  no  need  for  degrees.  It  was  the  firm  belief,  I  am 
told,  of  Chancellor  Gregory,  who  laid  broad  the  foundations  of  ib6 
University  of  Illinois,  that  the  work  of  the  futtire  college  should 
need  no  stimulus  from  honoi's  or  degi*ees,  and  that  these  play- 
things of  our  educational  childhood  might  some  day  be  laid  aside 
forever.  In  this  feeling  I  fully  sympathize.  All  these  things  are 
forms,  and  forms  only,  and  our  higher  education  is  fast  outgrow- 
ing them.  Science  has  shown  herself  a  worthy  suitor  of  the  high- 
est degree  the  university  can  give.  She  will  show  herself  strong 
enough  to  care  for  no  degrees  at  all.  In  the  great  schools  of  the 
future,  each  study  shall  become  its  own  reward.  Let  all  come 
who  will,  and  let  each  take  what  he  can,  and  let  the  ideals  be  so 
high  that  no  one  will  imagine  that  he  is  getting  when  he  is  not 
Scholars  can  bo  made  neither  by  driving  nor  by  coaxing.  In  any 
profession  the  inspii-ation  and  example  of  educated  men  are  the 
best  surety  that  tho  generation  which  succeeds  them  will  l<o  like- 
wise men  of  culture. 

Not  the  least  of  the  aids  to  freedom  in  science  was  the  Morrill 
Act,  under  whicli  a  certain  part  of  the  public  lands  was  given  for 
the  foundation  of  schools  of  applied  science.  Unhappily,  much  of 
this  fund  was  wasted  outright  by  thriftless  management-.  Much 
more  was  in  some  States  half  wasted  by  the  formation  of  separate 
schools  for  applied  science,  where  State  colleges  of  the  old  type 
alremly  existed.  Indeed,  in  many  States,  the  college  and  the  te 
nical  school  were  so  far  separated,  that  the  legislators  of  18 
saw  in  them  nothing  in  common.    Nevertheless,  the  highest  wis^ 


SCIEyCE  AND   THE  COLLEQES, 


75" 


a 


lom  m  G<lncation  is  to  bring  those  vftrious  iiifluenops  together  as 
uch  as  possible.  There  is  no  knowledge  which  is  not  science, 
id  there  can  be  no  applied  science  without  the  basis  of  pure 
icien<'*»  on  whifh  to  roRt.  Schools  of  applied  laiowWlgo  can  not  be 
legitiuiately  separated  from  schools  of  knowkHlgo.  Biit,wliatever 
ho  use  made  of  the  money,  the  passage  of  the  Morrill  Act  in  the 
ntorest  of  applicrl  science  has  j^vcn  scientiBc  work  a  prominence 
in  our  colleges  it  did  not  have  before.  It  has  given  science  dofi- 
ite  rights  in  the  curriculum,  where  before  it  seemed  to  exist  by 
'Bnfferance. 

I  congratulate  the  State  of  Illinois  that  its  university  is  one 
university;  that  its  pure  and  applied  science,  its  literature,  his- 
tory, philosophy,  and  art  are  taught  in  one  institution  by  a  united 
faculty.    The  best  results  in  any  line  of  education  can  not  be 
fwhed  without  the  association  of  all  others.    The  training  of 
■he  Gugiueer  will  be  the  more  valuable  from  his  association  with 
e  classical  student.    The  literary  man  may  gain  much,  and  will 
osB  nothing,  from  hia  acquaintance  with  the  pmctiral  work  of  the 
ngineer.    The  separation  of  the  schools  founded  by  the  Morrill 
ct  from  the  State  univei-sity,  as  we  have  seen  in  nearly  half 
lie  States  of  the  Union,  was  a  blunder  which  time  will  deepen 
nto  a  crime.     With  tlio  union  of  the  two  has  come  the  rapid 
wth  of  tlio  Universities  of  Wisconsin,  Illinois,  California,  Min- 
esotft,  and  Nebraska,  where  the  higher  work  of  the  State  is  con- 
entrated  in  one  place. 
The  freedom  of  choice  has  not  worked  to  the  advant-ago  of 
*:ence  alone.    Tlie    element   of   consent  in  college  study  has 
ironght  about  a  revival  in  classical  education  as  well.    It  is  not 
certain,  even,  that  more  science  studies  are  chosen  on  the  elective 
system  than  were  takun  on  the  old  plan  of  a  required  curriculum. 
But  the  work  is  done  in  a  different  spirit.    Colleges  and  investi- 
itors  are  being  drawn  together.    There  is  no  line  of  investiga- 
ion  in  which  the  college  can  not  help,  if  the  investigators  have 
freedom  to  use  it.    The  scientific  men  are  being  drawn  into  sym- 
pathy with  higher  education.    Men  are  now  in  college  who  under 
^the  former  system  would  have  been  solf-moflo  men,  with  all  the 
vant-ages  that  isolation  implies.    Education  gives  the  ability 
enter  into  the  labors  of  others,  and  the  scientific  man  of  to-day 
ust  use  every  advantage  if  he  is  to  make  his  own  work  an  ad- 
ance  in  knowledge.    He  must  know  what  has  l>een  done  by  those 
ho  have  goru«  before  him.    He  must  stand  upon  their  yhoulders 
he  would  look  further  into  the  mysteries  of  Natxire  than  they. 
icience  can  not  for  a  moment  let  go  of  its  past;  and  to  the  self- 
Biade  man  of  science,  struggle  as  he  may,  the  books  of  the  past 
are  at  le.ist  parLiiilly  closed. 

The  men  of  science  twenty-five  years  ago  the  college  repelled. 
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rather  than  aided,    I  knt>w  a  woU-known  naturn^' 

years  ago  wafi  dropped  frum  the  n.>lls  of  ono  of  ■ 

sities;  not  because  he  was  idle  or  vicious  or  inattentive,  but 

cauKe  he  spent  tco  much  of  hia  time  stuH"*'^ 

keep  up  with  hia  classmates  in  some  of  t 

ments  in  mathematics  or  Latin.    The  colli*gt;  iiiui  no  use  for  bs 

knowledge.but  it  came  out  strong  on  irregular  verba.   And  boJ 

htindrods  of  others,  this  man  went  away,  and  carried  on  hi«  i 

studies  in  his  own  fasiuon.    And  others  simila: 

aepirations  in  science  or  literature,  history  or  t;-^  . 

away  or  stayed  away,  and  grew  np  untouched  by  ih 

cation  of  tlieir  times.    The  elective  system  t  '   =  f...r  bUcS 

thfise.    It  not  only  gives  a  new  impulse  to  tli  its'  work,l 

it  brings  a  new  body  of  students  under  oolleg-iato  influenceA. 

Nothing  in  our  educational  history  has  been  more  remarkab 
than  the  increase  in  numbers  of  students  in  our  principal  colU 
and  the  corresponding  increase  in  influence  of  these  schooU  witli 
the  last  ten  years.    Yet  nothing  is  more  evident  than  the  fact 
these  students  are  not  going  to  college  in  the  oM-fashioai'd  tt 
The  old-fashioned  college  ideals  are  not  rising  in  value;  but  i 
possibilities  of  training  and  the  inspiration  of  modem  thau£ 
bring  to  the  university  all  sorts  and  conditions  of  men  and  wi>tDe 
whose  predecessors  twenty  years  ago  wouhl  not  have  t '. 
entering  an  American  college.    "Whore  old  educational 
reign,  be  the  college  rich  or  poor,  there  ia  no  iucr(^a8e  ir. 
nor  in  influence.   Unless  a  college  education  involv<.*s  the  emjuiti- 
pation  of  thought,  unless  it  gives  something  to  think,  about,  it  ha« 
no  place  in  the  educational  system  of  the  future.     The  future  of 
o\xr  country  will  rest  with  college  men,  because  the 
future  will  meet  the  needs  of  all  men  of  power,  and  li. 
its  walls. 

Scientific  men  have  no  interest  in  the  dp[ 
or  classical  training.    The  revolution  iu  our       ^.  icas 

not  a  revolt  against  the  classics.    It  Is  an  appeal  from  the  j 
tion  that  the  classics  furnish  the  only  gate  lo  culture.     It ; 
tlie  existence  of  a  thousand  gates,  as  many  ways  to  culture 
there  are  types  of  men.    Scientific  training  asks  only  for  frc 
of  tlovelopment,  and  for  the  right  to  bi>  jn 

With  the  growth  of  iuvestigntton  li 
belter  means  of  work,  better  apparatus,  more  and  bettor  books, 
larger  collections,  and  especially  collections  for  work,  not 
or  surprise.    Better  teachers  are  needed,  and  m^^ro  of  ■ 
healthy  competition  ia  set  up,  by  which  in  th 
pay  is  in  some  dogreo  proportiontxi  to  hi*^  "•'- 
tion  for  places  among  haIf-»larvod  men  i 
titioa  for  men  among  rich  and  ambitious  iiutt'ituUuai. 


SCIENCE  AND   THE  COLLEGES. 


One  of  the  great  changes  which  have  come  to  American  educa- 
aon  has  been  the  extension  of  scientific  methods  to  many  subjects 
formerly  deemed  essentially  unscientific.  For  this  change  the  in- 
fluences which  have  come  to  us  from  Germany  are  largely  respon- 
sible. Thirty  years  ago  tlie  mental  philosophy  which  formed  the 
staple  of  the  work  of  the  college  president  was  thoroughly  dog- 
matic, like  his  moral  science  and  his  political  economy.  It  was  a 
completed  subject,  having  its  base  in  speculation,  and  its  growth 
by  logical  deductions,  and  no  thought  of  experimental  proof  or 

_of  advancement  by  investigation  was  ever  brought  beforo  tho 
Student. 

Now  psychology  is  in  the  best  schools  completely  detached 

_^from  metaphysics,  and  is  an  cxperimontal  science  as  much  as 
physiology  or  embryology.    By  its  side  ethics  and  pedagogica  are 

^Tanging  themselves — the  scientific  study  of  children,  and  the  study 
of  the  laws  of  right,  by  the  same  methods  as  those  we  use  to  test 
the  Iowa  of  choniical  affinity.    Metaphysics,  too,  has  ranged  itself 

^among  the  liistoricul  sciences,  the  study  no  longer  of  intuitive  and 
absolute  truth,  but  the  critical  investigation  of  the  outlook  of 
man  on  the  universe,  as  shown  through  the  history  of  the  ages. 
The  old  metaphysical  idea  is  passing  away,  soon  to  take  its  place 
with  the  science  of  the  dark  ages  in  which  it  rose. 

History,  too,  is  no  longer  a  chronicle  of  kings  and  battles.  It 
18  the  story  of  civilization,  the  science  of  human  socioty  and  human 
institutions.    The  Germans  have  taught  us  that  all  knowledge  is 

I  science,  capable  of  being  placed  in  orderly  sequence,  and  of  being 
increased  by  tho  method  of  systematic  investigation. 
The  study  of  language  now  finds  its  culmination  in  the  science 
of  philology,  the  science  of  the  growth  of  speech.  Every  branch 
I  of  learning  is  now  studied,  or  may  be  studied,  inductively,  and 
studied  in  tho  light  of  the  conception  of  endless  and  orderly 
change,  to  which  we  give  the  name  of  evolutioiL  This  conception 
has  come  to  be  recognized  as  one  underlying  all  human  knowledge. 
Seasons  return  because  conditions  return,  but  the  conditions  in  the 
world  of  life  never  return.  The  present  we  know,  but  we  can  know 
it  thoroughly  only  in  the  light  of  the  past.  What  has  been  must 
determine  what  is,  and  the  present  is  bound  to  the  past  by  un- 
changing law.  All  advance  in  knowledge  implies  a  recognition  of 
this  fact.  The  study  of  science  must  be  grounded  in  the  coucep- 
H  tion  of  orderly  cliange,  or  change  in  accordance  with  the  laws  of 
^|d  volution. 

^H  It  is,  after  all,  the  presence  of  scholars  that  makes  tho  univor- 
V  sity.  It  is  in  such  men  tliat  the  University  of  Illinois  has  its  ex- 
^^istence.  It  is  located  neither  in  Champaign  uor  in  Urbaoa;  it  is 
^Bwhorcver  its  teachers  may  be,  wherever  its  workers  have  gone. 
^^We  have  met  to-day  to  dedicate  its  Science  Halh    To  the  future 
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work  in  this  ball  we  do  all  hoDor,  bat  we  do  not  think  of  tl  m  « 
new  hall,  nor  a  new  creation.    It  is  aimply  a  natnnil  uutgrowtli  o^ 
the  wor);    '"   -r in  and  Forbes.    Everei  -  -     ' 

little  XO-".  ^        ^-orkshop  of  Dr.  Forbes  ^ 

at  formal,  and  ever  since,  in  18S2, 1  saw  toadstools  and  bacterii 
tlie  little  room  across  the  way  which  Dr.  Bu- -"      '!ej  his  i 
have  be«in  able  to  prophesy  the  growth  of  tL.  lag. 

nothing  for  the  brick  building,  its  desks,  its  shelves,  and  ilf 
croscopes,as  things  in  themselves.  We  are  thinking  of  Forbes  i 
Bun-ilL  The  building  is  only  a  better  tool-house  in  which  IhsM 
master  workmen  can  shelter  iheir  ttx»ls.  Tlieir  work  will  be  what 
it  was  before ;  and  their  impulse  and  example  are  our  best  guaraxt- 
toe  that  fio  long  as  this  building  stauda  we  shall  fiud  in  iL  maatt? 
workmen.  Another  Forl»t?s,  another  Burrill,  ancilher  R«»lfe  shall 
fill  the  gaps  when  these  lay  down  their  work ;  and  the  Univamity 
of  Illinois  sliall  live  thruugh  the  years,  because  the  men  who  com- 
pose it  are  truthful,  devoted,  and  strong. 


THE  FESTAL  DEVELOPMENT  OF  ART. 

Br  Pkot.  DATro  J.  QtlX, 
ranxDniT  or  tm>  mxrvmrT  or  Bocmarsa. 

GOETHE  says  that  art  is  called  art  simply  because  it  hi  not 
Nature.    Unquestionably  it  has  its  imj^'         "-A  Wa  lam 
the  constitution  of  man.    Wo  may,  tLerefor.  ■  t^  usefTil 

the  x>roper  comprehension  of  it,  in  its  most  general  sonsr- 
uition  given  by  Thomas  Davidson:  **Art  is  an  expi- -^-m  n 
man's  inner  nature  imprinted  upon  matter,  so  as  to  appf^al  tn 
senses,  which  deal  only  with  matter,  and  through  ' 
tains  experience."    But,  while  every  product  of  art  ir 
human  personality,  neither  man  nor  his  works  can  1" 
or  even  intelligently  considered,  separate  from  XrHurt*. 
hiiuself  a  part  of  her,  and  yet  ho  ts  diflfereni  from  any  i 
part,  for  he  alone  can,  in  any  degree,  fathom  Iho  depths  (if  nat 
process  or  formulate  natural  law,    V  etay  wi 

the  great  poet-philosopher  that  art  ie  ,   .     'X-aiuv 

ia  not  Nature,  we  can  not  mean  that  art  is  in  uo  oetiso  a 
activity.    On  the  contriiry,  while  W" 
wo  must  still  seek  the  explanation  of 
of  art  in  the  ot»eration  of  the  natural  forc«K  which  are 
and  the  natural  laws  which  are  d  •   ■     -i 

for  he,  nlUiough  he  is  Nature's  • 
which  are  his  own. 

The  faculty  of  artistic  producttos,  aidH  v 
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;>ther  powers  of  inan^s  naturo,  under  iU  guidance  and  command, 
imagination.    This  is  the  combining  faculty  which,  like  an  in- 
aing  spirit,  shapes  the  pro-exietent  elements  and  proximate 
as  of  Nature  for  human  needs  and   human  pleasure.     Its 
stimulus  comos  from  the  sphere  of  feeling,  but  its  products  are 
lot  the  organic  consequences  of  this  stimulation.    If  they  bore 
this  relation  of  nec^essary  effect  to  feeling  as  organic  cause,  they 
rould  be  in  the  fullest  sense  the  products  of  Nature,  and  the  dis- 
tinction between  Nature  and  art  would  be  effaced.    But,  in  fact, 
the  whole  of  man's  being  as  rational  intelligence  intervenes  be- 
(reen  the  impulse  of  feeling  and  the  work  of  ail.    This  is  prob- 
■^ably  what  Wilhelm  von  Humboldt  intended  whir'n  he  said, "Art 
is  the  faculty  of  making  imagination  productive,  according  to 
law." 

The  primary  impulse  to  imaginative  activity  is  utUUy,  the 
satisfaction  of  distinct  vital  needs.    Of  these  the  first  is  that  of 
^food,  universal  and  peremptory  for  all  living   beings.     Then 
shelter,  clothing,  weapons  of  defense  and  attack,  implements,  and 
(utensils  of  various  kinds,  are  demanded.    In  the  lower  animals, 
instiuct  directs  the  creature  how  to  satisfy  the  simple  organic 
.needs;  but  in  man,  even  with  a  low  degree  of  intelligence,  im- 
[agination  contrives  new  ways  and  means  of  supplying  these  re- 
quirements.   A  8hari>eneil  flint  serves  as  a  knife;  attached  to  a 
I  woodou  handle,  it  becomes  a  spear;  projecte<l  from  a  bow-string, 
lit  is  an  arrow.    Thus,  along  linos  of  very  gradual  ascent,  all  the 
*oomi)lieat^d  equipment  of  home  and  chase  and  war  was  slowly 
acquiretl  by  tho  constant  search  for  better  means  with  which  to 
accomplish  necessary  ends.    In  all  invention,  from  the  stone  axe 
to  tho  telephone,  imagination  has  been  tho  active  faculty.    The 
impulse  of  utility,  "  making  imagination  productive,"  has  gener- 
jati^  the  "useful,"  "industrial,"  or  "economic"  arts;  or,  as  the 
'anthropologist  Tylor  calls  them,  the  "arts  of  life." 

t  A  secondary  impulse  to  imaginative  activity  is  the  sense  of* 
rr<!tf<?owi,  the  satisfaction  derived  from  a  free  exercise  of  power. 
After  the  strictly  vital  needs  of  tho  bo<ly  are  provided  for,  unless 
the  whole  store  of  force  is  exhausted  in  satisfying  them,  there  re- 
mains a  surplus,  especially  in  the  unused  organs,  which  impels  to 
ftctinty  not  directed  toward  useful  ends.  The  pressure  of  this 
exuberant  energy  for  expression  is  probably  the  primitive  im- 
pulse towanl  tlte  decorative,  representative,  and  imitative  arts. 
These  are  called  the  "  fine  arts,"  the  "  a-sthetic  arts,"'  and  by  Tylor 
itbe  "  arts  of  pleasure."  In  many  languages  they  are  designated 
[OS  tho  "boautiful  arts" — the  Italian  name  being  belli  ariij  the 
[French,  htaux  arts;  the  German, sc^toHe  Kiin^te.  To  these  forms 
lof  Art  we  fthftU  oouiine  the  remainder  of  our  discussion. 

.  his  Principles  of  Fsychology,  Herbert  Spencer  begins  his ' 
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last  chapter  with  the  following  allnsion :  "  Many  y«ir«  af^  I 
with  a  quotatioQ  from  a  Qerman  author  to  the  effect  that  I 
a^sUielic  sentiments  originate  from  the  pi  ay- impulse.  I  ilo 
remember  the  name  of  the  author;  and  if  any  r««4on8  wcro  giT« 
for  this  statement,  or  any  lufereDces  drawn  from  it,  I  can  nos^ 
recall  them.  But  the  statement  itself  has  remiuned  w  1 
being  one  which,  if  not  lit  orally  true,  is  yet  the  adumbr. 
truth.**  The  author  referred  to  is  the  poftt  Schiller,  and  the 
ing  in  which  the  idea  cited  by  Spencer  occurs  is  ScM" 
on  the  .^Esthetic  E<lucation  of  Man.  What  Schiller 
to  explain  is  not  the  origin  of  the  "  flcsthetic  sentiments,"  but 
nature  of  man  as  an  art-producing  l»eing.  This  nature,  he 
grows  out  of  the  union  of  two  impulses;  (I)  Tho  9enst!•%^^ 
{Sfofftri^b),  which  determines  that  there  shall  bo  constant  change 
that  time  shall  have  a  content ;  and  (2)  tho  form-impulse  (j 
iri€b),  which  determines  that  time  shall  be  abolished,  that^ 
shall  be  no  chaugo.  From  tho  union  of  these  two  im ; 
rosult-s  Uio  play-impulse  {SpieUridj),  which  t*nds  tu  .: 
in  time,  and  to  unify  becoming  with  absolute*  being,  change  with 
identity.  But  we  must  not  expose  ourselves  too  long  iu  tho  nunefied 
air  of  oven  a  poet's  metaphyyics.  Spencer,  without  knowini?  hJ? 
teacher,  and  kindling  his  torch  with  the  stray  spark  of  8ci 
flash  upon  the  clouds,  has  shed  more  light  upon  the  origla  u: 
than  the  poet  himself. 

"  The  activities  we  call  play,"  he  says,  "  are  united  with 
a?sthetic  activities,  by  tho   trait  that  neither  eub^ 
direct  way,  the  processes  conducive  to  life.  ,  .  ,  Inft . 
animals  have  in  common  the  trait,  that  all  their  forces  i 
pendetl  in  fulfilling  functions  e^tseiitial  to  the  maint^nanco 
They  are  unceasingly  occupied  in  searcliiug  for  food,  in  t-fcaj 
from  enemies,  in  forming  places  of  sht?Uer,  ami  in  making  pry'pft- 
rations  for  progeny.    But,  as  wo  ascend  to  animaU  of  high 
having  faculties  more  efficient  and  more  uuraerous,  ww 
find  that  time  and  strength  are  not  wholly  absorbed  in  pi 
for  imme«iiate  needs.     Better  nutrition,  gaincsl  by  euj 
occasionally  yields  a  surplus  of  vigor.    The  appelit<»«  bvingl 
fied,  there  is  no  craving  which  dirt-ri 

the  pursuit  of  more  pi*(ty,  or  to  the  .h.  .  -  ■   

want.    The  greater  variety  of  faculty,  commonly  jo; 

greaUT  efficiency  of  fiwnlty,  has  a  V     ' 

have  been  developed  many  powers  a«";^ 

they  can  not  all  act  at  once;  now  the  cirenmstan^tea 

Intoexer   ■  I  now  tl[  '  '    ' 

main  un^  1  for  coi 

in  tho  more  evolved  creatures,  il 

what  in  excess  of  inunodiato  iiiiva^,  iiuu  il 


TH£  FJiSTAL   DKV£LOPMSNT   OF  ART, 


737 


est,  now  of  tliis  fiU'.nlty  nnd  now  of  that,  as  pfniiits  the  "bringing 
>f  it  up  to  a  state  of  \\\^\\  efliciency  by  the  repair  whiuh  follows 
.  Every  oue  of  tho  mental  powers,  then,  being  subject  to 
:  law,  that  its  organ  when  dormant  for  an  inturvul  longer  than 
>rdiuury  bocomoH  unusually  roady  to  act — unusually  ready  to  have 
fta  correlative  feelings  aroused,  giving  an  nnusual  readiness  tx) 
pnter  upon  all  the  correlative  activities ;  it  happens  that  a  simnla- 
lion  of  those  activities  is  easily  fallen  into,  when  circumstances 
>ffer  it,  iu  place  of  the  real  activities.  Hence  play  of  all  kinds — 
lence  this  tendency  to  superfluous  and  useless  exercise  of  faculties 
that  have  boen  quiescent,"  for  the  mere  pleasure  that  attends  thia 
exercise.  He  goes  on  to  say :  "  A  cat,  with  claws  and  appendod 
muscles  adjusted  to  daily  action  in  catching  prey,  but  now  leading 
A  life  that  is  but  in  a  small  degree  preilatory,  has  a  craving  to 

k'  these  jmrts;  and  may  Iw  seen  *«  satisfy  the  craving  by 
:iig  out  her  legs,  protruding  her  claws, and  pulliug  at  some 
h  aurfaco  as  the  covering  of  a  chair  or  the  bark  of  a  tree,  ,  .  . 
is  useless  activity  of  unuse<l  organs,  which  in  such  ciises  hardly 
»&  to  what  we  call  play,  (ja^scs  into  play  ordinarily  so  called 
wncre  there  is  a  more  manifest  union  of  feeling  with  the  action. 
^^lay  is  equally  an  nrti6ciat  exercise  of  powers  which,  in  default 
^p>f  their  natural  exeivise,  become  so  ready  to  discharge  that  tbcy 
relieve  themselves  by  simulated  actions  in  place  of  real  actioQa. 
For  dogs  and  other  predatory  creatures  show  us  unmistakably 
that  their  play  consists  of  mimic  chase  and  mimic  fighting — they 
pursue  one  another,  they  try  to  overthrow  one  another,  they  bite 
one  another  as  much  as  they  dare.  And  so  with  the  kitten  ruu- 
jing  after  a  cotton  ball,  making  it  roll  and  again  catching  it, 
prouching  as  though  in  ambush  and  then  leaping  on  it,  we  see 
jthat  the  whole  sport  is  a  dramatizing  of  the  pursuit  of  prey — an 
leal  satisfaction  for  the  destructive  instincts  in  the  absence  of 
,  snMsfaction  for  tht^m."  The  plays  of  childn^n  carry  these  low 
Siiuiugs  to  a  liigher  state.  Spencer  thinks  that  gratiiicutton 
am  a  rictory  at  chess  is  a  substitute  for  ruder  victories  of  an 
Her  time.  Tho  Imnt^tr  of  a  playful  conversation  is  also  a  mimic 
ittle,  in  which  words  take  the  place  of  coarser  weapons. 
It  would  be  absurd,  of  course,  to  pretend  that  such  jday  is  in 
'  sense  fine  art,  but  wo  may  see  in  it  the  impulse  that  sets  the 
glties  in  motion  for  the  highest  artistic  productions.  This  wo 
1  presently  undertake  to  illustrate  in  tracing  the  development 
!ie  arts.  As  a  preliminary  to  this,  wo  may  note  the  marks  of 
liffen^ntiation  which  distiiiguish  the  arts  of  pleasure  from  the 
arts  of  life:  I.  The  practice  of  the  useful  arts  is  accompanie<l  by 
I  of  7,-7.^0.,., v./  o^'-'^wing  out  of  the  constant  feeling  that  the 
I  is  a  That  of  the  arts  of  pleasure  is  attended 

.  resulting  from  the  surcharge  of  energy 


I 
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directed  toward  less  indispensable  issues.    ?.  T'     *  ■  'ill  sr 
rive  t)ioir  laws  aud  limitations  preriominanlly  1  o  <?&/rdi 

world.  The  fin»  arts  derive  theirs  more  largoiy  from  tie 
jective  world.  ;J.  The  useful  arts,  therefore,  partake  of  the 
formiiy  of  phyi<ical  law,  with  its  consequent  monotony,  so  niach 
fell  in  work.  The  iiue  arts,  on  the  other  hand,  permit  of  more 
noveliy  and  variety,  as  experienced  in  play. 

Although  the  play-impulse  is  at  the  foundation  of  thu  itpsthntic 
arts,  it  does  not  follow  that  art  is  merely  tht»  pnxluct  of  this  un- 
pulse.  Play  stimulates  free  imaginative  activity,  which  cr 
world  of  ita  own.  And  wo  must  not  forget  that  man  is  oot  ffim| 
an  imaginative,  but  also  a  ratioual  being.  Thf  ' 
impresses  upon  the  spontaneous  activities  the  .  \i 

on  as  a  regulative  faculty — unity,  order,  and  proportiun. 
Btry,  which  was  at  first  merely  the  si  '     . 

pression  of  excited  feeling,  with  little  rt-  ili 

unlimited  license,  is  modulated  at  last  to  the  striugeut  reqnixv- 
ments  of  exact  meter,  a  prescribed  sequence  of  feet,  and  th-     * 
fice  of  terminal  rhyme.    The  interval  between  the  first  wil  i 
of  prehistoric  man  and  the  chastened  symmetry  of  the  mwiero 
sonnet  in  measured  by  the  whole  diameter  of  human  oulturc 

In  order  to  approa<:h  intelligently  the  development  of  thp  fin» 
arts,  it  is  important  for  us  to  form  a  clem*  idea  of  what 
included  under  this  designation,  aud  to  classify  this  m^ 
cording  to  some  principle.    We  may  for  this  purpose  st 
the  classification  of  a  recent  and  highly  competent 
upon  the  subject,  M.  £ug&ue  Vt^ron.    He  says:  "  h^.  . 
and  the  nature  of  their  processes,  the  arts  naturally  dividel 

Lselves  into  two  well-defined  groups.    The  one  springs  frora 

rsensatiou  of  sight,  aud  is  more  or  less  immediately  connected  with 
the  practices  of  primitive  scribes.    The  three  arts  of  which  it  11 
comjiosed  are  sculpture,  painting,  and  architectur** 
mou  feature  is  development  in  space;  their  manift      . 
to  do  with  a  single  point  of  time;  consequently  the7  axd| 
movement,  which  is  succession  and  c!       ''  '     ioBIJ 

simultaneity  and  order,  whose  law  is  pn  j  xhn 

[arts — poetry,  music,  and  the  dance — are  aubjttct  to  the  lai 
rhythm.    They  have  sound  for  their  vehicle  of  expr«i^oa,t| 
appeal  to  the  sense  of  hearing,  and  take  their  immrMiinM  omj 
from  spoken  language,  which  aooms  for  long  \n  Ua- 
a  species  of  cadenced  singing.     Their  principle  oi  .1*. 
ffuccession,  through  which  they  are  ref^ro'd  i*i  gnni^ral  U 

tlapse  of  time  and  movement.    Th'-y  ar* 

'expression  of  the  inner  es-scuc©  of  iif*'.  v. ... 
with  it  rather  in  its  exterior  forms,  which,  < 
given  moment  of  their  action,  bL*come  as  it  wer*?  dir 
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irery  nix^fjaaity  uuder  which  they  ialxtr  to  limit  themselves  to  a 
Lffmit^j  actitudu,  depriving  them  of  the  most  stilient  chnrat'teristic 
}f  the  other  fi^onp  of  arts — movement  and  power  of  change/'    He 
^hon  offers  the  followiug  classification: 

L  Arts  of  the  Eye :  Architecture,  sculpture,  painting. 
II.  Arts  of  the  Ear :  Dancing,  music,  poetry. 
We  may  accept  thiH  as  the  basis  of  a  grouping  of  the  fiue  arta, 
but  it  should  he  revise<l  in  the  light  of  two  considerations :  First, 
it  is  a  mixed  classification,  for  dancing  does  not  ajipeal  to  us 
through  the  ear  only,  as  V^rou  asserts,  but  partly  thi-ough  the 
eye  also,  in  the  case  of  a  spectator,  but  mainly  through  the  mus- 
cular sense;  and,  second, it  is  a  grouping  that  entirely  ignores  the 
^^^netie  element  by  which  the  several  arts  are  evolve<lj  if  not  out 
Hbf  one  another,  at  leant  iu  a  definite  order  of  sequence.    Both  of 
^khese  objections  are  fully  met,  and  in  addition  e^ioh  of  the  art«  is 
^fcharacterized  by  its  own  distinctive  peculiarity,  if  we  adopt  the 
following  arrangement : 

(  1.  Dancing — rhythmic  motion  of  the  hody. 
Arts  of  Movement :  -j  2.  Music — rhythmic  motion  of  the  voice, 
\  3.  Poetry — rhythmic  motion  of  speech. 
(  1.  Architecture — df.comtive  form  construction. 
IL  Arts  of  Fomi :  yi.  Sculpture — re7>r^*e;i&i/nt  form  construction. 
(  3.  Painting — imilative  form  construction. 
A  few  words  will  assist  us  to  see  that  this  classification  is  a 
iontific  one.    In  distinguishing  lietween  the  arts  of  movement 
the  arta  of  form,  we  retain  every  advantage  of  V^ron's  scheme 
it  a  strained  reference  of  the  figures  of  the  dance  to  the  ear 
of  the  eye  and  the  muscular  sense,  and  at  the  same  time 
not  obscure  the  close  afBliation  between  dancing  and  music, 
fhicb  most  obviously  exists.    The  revised  grouping  also  specifies 
the  peculiar  kind  of  movement  and  of  form  construction  exempli- 
ffied  by  each  art.    We  further  recognize  in  architecture  its  begin- 
ning as  one  of  the  useful  arts,  which,  as  mere  form  construction, 
it  does  not  surpass.    But  when  decoration  is  added,  or  rather  when 

kthe  decorativB  purpose  pervades  the  entire  plan  and  execution  of 
architectural  form,  tlien  for  the  first  it  becoums  a  fine  art.    The 
peculiarity  of  sculpture  is,  that  it  is  representative  form  construc- 
tion, endeavoring  to  copy  literally,  or  to  represent  fully,  the  object 
of  the  sculptor's  work.    In  the  earliest  sculpture,  as  we  have  no 
inconsiderable  evidence  to  show,  even  color  was  employed,  and 
in  a  truly  representative  way,  reproducing  the  colors  of  the 
urtB  represented.     Painting  is  not  strictly  representative,  but 
Imitative,  striving  to  present  on  a^tlat  surface,  with  only  two 
aenBions,  objects  which  in  reality  occupy  tliree  dimensions  of 
By  the  arts  of  perspective  and  foreshortening  this  aim  is 
in  a  groat  degree  accomplished,  so  that  a  result  is  produced  which 
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is  like  the  original,  but  not  iu  all  refipecta,  even  from  an  exter 
and  visual  point  of  view,  the  .•wme  as  the  original. 

It  remains  now  to  show  tlmi  tho  groupiiiRofr*'red  hereobwri 
tho  gflnetio  principle,  and  arranges  the  fino  arts  in  tlie  onlvrj 
their  natural  sequence  and  evolution.    Vi^ron  denies  that  thii 

possible,  but  this  conclusion  can  not  be  maint-ainetl.     It  is  If 
that  we  have  not  in  our  possession  tho  earliest  products  of  artij 
as  to  be  able  to  prove  that  any  order  which  we  may  assign  is 
actnal  order  of  development,  but  we  have  the  means  of  slioi 
that  the  order  we  have  indicated  is  highly  natural  and  prol 
As  regards  the  two  main  divisions,  it  is  clear  that  tho  at 

aovement  would  precede  the  arts  of  form,  for  the  arts  of  mo 

aent — dancing,  music,  and  poetry — may  all  bo  praclicud  by  i 
without  external  aids  or  instruments  of  any  kind^  wltile  this 
impossible  for  the  arts  of  form,  architecture,  sculpture,  and  pair 
ing.  We  might  also  cite,  in  confirmation  of  this  view,  the  facU^ 
derived  from  the  comparative  study  of  man,  which  show  chat  i 
nrts  of  movement  are  practiced  among  peoples  who  liave  no : 
of  form,  or  possess  those  iu  a  less  j»erfect  state  of  ailvancum4 
bthan  those  of  the  first  group.  As  regards  the  particular  art? 
*erabracod  in  the  general  scheme,  the  dance  seems  to  bo  the  mc 
primitive  of  all,  because  it  is  a  simplo  rhythm  of  the  bodily  mo^ 
ments,  which  requires  nothing  else  than  free  limbs  and  a  ten»ier 
to  bring  unuse<i  muscles  into  exercise.  The  rhythm  of  budi 
motion  is  naturally  accompanied  by  vocal  rhythm,  whicli  is  nidi* 
niHutary  muHic,  and  when  to  this  articulate  norrj^  aro  add^ 
pootrj'  has  begun,  although  in  a  very  elomcuUiry  way.  As 
as  the  place  where  the  dance  is  held  bogins  to  be  decorated,  I 
building  art  blossoms  into  a  primitive  architecture.  WTion 
are  used  to  represent  deities  or  absent  men^  or  repreeentfttl 
figures  of  these  are  set  up  as  objects  of  worship  or  roTvraooe 
the  dance,  sculjfture  has  its  l>eginning.  When  '  '^  ••g 
imitated  on  a  flat  surftice,  by  applying  the  pi.  ni 

upon  the  bodies  of  the  dancerH  and  then  un  the  graven  imagaft, 
piitnting  as  a  fine  art  has  its  hnrahlo  origin.  Thus,  we  pnn^eivie, 
there  is  a  natural  sequence  in  tho  advent  of  the  several  artd. 

It  is  idle  to  speculate  upon  the  question  sa  to  when  tho 
arts  had  thpir  origin.    As  V«jron  says:  "  Art  came  before  tb< 
itself.    Before  he  ever  Bttemjitwl  to  understand  or  axpl 
conditions  of  the  world  in  which  ho  lived,  i-  p]i 

through  his  eyes  and   ears,  sought  in   cou of  for 

sounds,  movements,  shadow,  and  light,  for  certain  speoiAl  eigd 

aents.    Tracos  of  th«se  early  asj 

Jiscovered  works  of  a  time  ^W  / 

havA  been  conilned  within  a  rery  narrow  soopeu  .  .  .  Wbonl 
he  possessed  neither  laws  nor  social  institutions,  pvon  thrm  £? 
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iff  the  flark  cavpms  which  formed  his  first  haVjitations,  be- 
cause they  alone  could  protect  him  against  the  attacks  of  I>ea8t8 
of  proy,  amid  the  piles  of  bones  in  which  have  been  foand  the 
ibris  of  species  vanished  from  the  earth  perhaps  a  thousand 
^iituri(;t4  ago,  we  have  discovered, among  flint-formed  arrows  and 
lives,  objo<:ts  which  could  evidently  only  have  been  ornaments 
^necklets,  bracelets^  rings  of  stone  and  of  bone — more  or  less 
bnghly  worked  and  fitted  indeed,  but  enough  to  show  that  art  is 
not,  as  has  been  asserted,  the  efflorescence  of  superior  civilizations 
ily,  ,  ,  .  Yes,  those  savages  who  lived  dispersed  in  the  holes  and 
timers  of  the  world  .  .  .  already  felt  the  sentiment  of  art.  They 
rove  after  beauty;  they  adorned  with  their  best  their  appalling 
lies;  they  decorated  their  weapons  of  stone;  they  devised 
^usical  instruments;  by  means  of  gravers  of  flint  they  cut  upon 
it  bones  the  leading  features  of  many  animals,  with  enough 
curacy  to  enable  iis  to  this  day  to  recognize  their  Hpecies." 
It  may  create  some  surprise  that  we  regard  the  dance  as  the 
trliest  form  of  art,  or  evou  that  we  allow  it  any  place  among  the 
a*'  arts.  To  many  it  will  seem  a  kind  of  sacrilege  to  comhine  in 
le  same  category,  however  broad,  snch  extremes  as  a  dancing 
kvageand  a  painting  of  the  last  judgment;  and,  if  the  connec- 
3n  must  be  made,  some  would  choose  to  make  it  along  other 
lines  than  those  of  art.  But,  in  truth,  the  dance  supplies  na  with 
le  key,  so  to  speak,  of  the  development  of  the  fine  arts.  For 
^ht  upon  the  problems  of  human  culture,  we  naturally  apx>eal  to 
10  anthropologist.  "Dancing,"  says  Tylor,  "may  seem  to  us 
^oderns  a  frivolous  amusement;  but  in  the  infancy  of  civiliza- 
|ou  it  was  full  of  i>assionate  and  solemn  meaning.  Savages  and 
■irbarianB  dance  their  joy  and  sorrow,  their  love  and  rage,  even 
loir  magic  and  religion.  The  forest  Indians  of  Brazil,  whoso 
slug&ifih  temper  few  other  excitements  can  stir,  rouse  themselves 
at  their  moonlight  gatherings,  when,  rattle  in  hand,  they  stamp 
one-two-three  time  round  the  great  earthen  pot  of  intoxicating 
9»(H  liquor;  or  men  and  women  dance  a  rude  courting  dance, 
ivanoiug  in  linos  with  a  kind  of  primitive  polka  step;  or  the 
jrocious  war  dance  is  performed  by  armed  warriors  in  paint, 
arching  in  ranks  hither  and  thither  with  a  growling  chant  tor- 
iic  to  hear."  Tylor  procei'ds  to  destTribe  tlie  dance  of  the  Aus- 
hlians,  and  the  bnlTaln  dance  of  the  Mandan  Indians,  who,  wear- 
kg  masks  to  mark  their  impersonations,  with  rude  songs  and 
itomimic  ge-stun^s,  act  out  the  incidents  of  an  imaginary  hunt, 
id  then  ho  adds:  "All  this  explains  how,  in  ancient  religion, 
dancing  came  to  be  one  of  the  chief  acts  of  worship.  Religious 
roC'OSsions  went  with  song  and  dance  to  the  Egyptian  temples, 
[id  Plato  said  that  all  dancing  ought  to  be  thus  an  act  of  reli- 
&on.    la  factj  it  was  so  to  a  great  extent  in  Greece,  as  where  the 


74* 


THE  POPULAR  SCIEXCE  MOyTBLY, 


Cretan  chorus,  moving  in  mpafmrod  pace,  Banff  hymna  to  ApotI 
ftiul  in  Rome,  where  tho  Salian  prit-sls  sang  »nd  tlAnced,  bwiiii 
their  shields,  along  the  streets  »t  the  yearly  festi%'nl  of  Mntj 
MchWd  civiliztttion,  in  which  sacTwl  music  Oourishes  mon*  lh« 
over,  has  mostly  cut  off  the  sacnxl  dance.    To  see  this  nwkr  its  old 
state,  the  traveler  may  visit  the  temples  of  India,  or  amon. 
lamas  of  Thibet  lif^atch  the  mummers  in  nnimal  masks  dau 
the  demons  out,  or  the  new  year  in,  to  wild  music  of  drums 
shell  trumpets.    Remnants  of  such  ooremo!!' 
the  religion  of  England  before  Christian  tini'. 
to  be  seen  in  the  dances  of  boys  and  girls  round  the  midflnmx 
bonfire,  or  of  the  mummers  at  Yuletide;   but  oven  these 
dying  out." 

The  writers  on  the  origin  of  the  drama  derive  the  irageiiy  | 
Greece,  an<l  indeed  the  dramatic  art  of  tlie  world,  from  sii 
mimetic  dancts,  such  as  Tylor  has  described,  whioh  aw  fo 
among  all  savage  races.    As  Kllen  Russell  EmerKon  ha«i '. 
her  eurious  book.  Masks,  Heads,  and  Faces :  "  Panoplied  wi 
mask,  rcpresentattTe  cif  ilnity,  tho  actor  in  religious  rito  irith  i*j 
ful  step  moveil  in  the  order  of  the  ceremonial.    In  the  Innuit  r 
of  evergreen  boughs,  or  in  the  garment  of  tufted  grass  of 
Dorian  mummer,  his  countenance  disguised  with  leea  of  wine 
painted  with  ochre,  ho  danced  in  enthusiastic  mimicry  of 
divinity.     Innuit  or  Greek,  the  same  aspirations  attuned  the  tfi< 
ara  or  drum,  the  same  ambition  dictated  the  wild  or  solemn  moi 
ment.    Wheeling  in  weird  rotation,  the  Selenii  and  satyr  i 
ded  tho  blazing  altar  on  the  plains  of  Greece.     The  cithi 
struck  the  measures  which  the  mimic  gestures  of  the  chorus  e^ 
phasized.    Springtime,  autumn,  or  winter,  thrse  wil" 
were  performed  in  praise  or  apical  to  the  god.s,in  tli- 
East  and  of  the  West;  with  both  peoples  the  principal  otiji 
was  to  anthropomorphize  the  divinity  flwelling  in  air  or  earti 
Holding  f<trtli  innunu.trable  arms  of  ajipiud,  barbaric  ludian  j 
barbaric  Greek  called  on  the  coming  of  tl»6  goda." 

If  now  we  pause  for  a  moment  to  consider  the  ■■^- 
primitive  society,  we  shall  see  that  thoy  were  not  s«« 
tiie  cultivation  of  the  independent  arts,  like  soulptnrv  and  poi 
ing,  or  even  architecture.    The  playtime  of  primitive  ma 
not  long  enough  for  this.    But  the  recurrent  ffwtivol,  r^1e>>a 
some  exploit  in  the  chase  or  in  war,  or  commem  nomtM 

partod  chief,  would  furnish  an  occjwion  towar%l  \. -  ..leo 

I(K>k,  for  which  they  would  prepare,  and  in  which  they  woifl 
1  that  plonsure  which  thy  e:^ 

f  ,  y  to  tho  dependent  mind,  ts     .- 

Accordingly,  it  is  in  the  festival  that  we  must  si 

Ini.-  in  which  early  art  was  developed,  and  wc  >>tuia  ui 
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khis  IB  trno  to  a  surprising  extent  of  lftti>r  art  also.  Among  primi- 
live  peoples,  with  very  little  leisure  and  with  almost  no  wealth, 
irt  can  develop,  beyond  the  mere  decoration  of  the  person  and  the 
[»mamentntion  of  personal  weapons^  only  in  a  social  and  festal 

ly.  But,  HA  leisure  and  wealth  increase,  art  rises  to  bolder 
ipighta,  enpet'ially  if  the  faculty  for  art  production  be  native 
imong  the  people. 

We  have  seen  that  even  the  domei^tic  animals,  like  cats  ami 
"clogs, "  drnmatizij  "  in  their  play.    So  do  children  in  their  sports. 
The  mimetic  dance  carries  this  on  another  step,  involving  the  rep- 
resentation of  characters,  absent  or  superhuman,  and  the  repro- 
luclion  of  ideal  scenes.    As  intelligence  and  skill  increase,  this 

t^cunies  more  and  moi-e  removed  frt>m  the  sini]^le  beginnings. 
The  Attic  ceremonials  in  their  origin  were  merely  crude  efforts 
kt  dramatization,  hut  with  advancing  culture  the  spectacles  be- 
pinno  mcroehUKjrate.  There  is  an  interval  between  the  dance  of 
the  Brazilian  Indians  around  their  earthen  pot  of  smoking  kawi 
liquor  and  the  Attic  festival  of  Bacchus,  performed  in  a  great 
marble  thoatre,  or  temple  of  Bacchus,  with  a  sciilptured  statue  of 
khe  g<xl  in  the  center,  the  full  chorus  chanting  to  the  accompani' 
lent  of  many  instruments,  the  walls  of  the  t«mple  adorned  with 
heroic-siKO  paintings  of  the  exploits  of  the  divinity ;  but  it  is  only 
Iho  interval  between  the  first  aud  the  middle  chapter  of  the  same 
listory.  If,  in  a  groat  modern  city  like  Paris,  we  were  to  select 
(be  places  where  all  the  fine  arts  are  most  fully  represented  at 
f  we  should  not  choose  the  palaces  and  the  museums — for 
the  arts  of  movement  are  not  represented — but  the  great 
Churchea  and  play-houses,  especially  Notre-Dame  and  the  Grand 
)pera  lltju6*i.  In  Notrc-Dame  wo  should  find  music,  poetry, 
krcbitecture,  sculpture,  and  painting,  all  combineil.  Only  dano- 
ig  is  eliminated  as  an  outgrown  element  of  ceremoniaL  lu  the 
rrand  Opera  House  we  should  find  all  the  arts,  and  the  one 
ttmitted  at  Notre-Danm  would  be  most  conspicuous  there.  The 
jfestal  dramas  of  early  times  have  been  specialized,  the  religious 
ceremonial  being  separated  from  the  secular,  which  finds  its  luod- 
bm  equivalent  in  the  opt^ra,  where  all  the  arts  remain  unito<l.    It 

not  meant  that  the  bfnt  art  in  Paris  is  to  be  found  at  the  opera 
louse,  but  it  is  the  kind  which  at  the  present  time  best  represents 
khe  art  appreciation  of  that  city.  Its  attractions  are  offered  every 
night,  those  of  the  salon  once  a  year. 

However  paradoxical  it  may  seem  at  first,  reflection  confirms 
^he  statement  that  the  drama  is  the  synthesis  of  all  the  fine  arts, 
^ml  thij  festival  the  roinmon  air  from  which  all  have  drawn  their 
|r«t  breatli  of  life.  If  we  stLtrt  with  the  opera,  for  example,  as  a 
^rvsoni  fact,  aud  inquire  when  and  how  it  combined  in  itself  the 

pamt<)  arts  which  it  certainly  unites,  we  shall  find  no  point 
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where  these  arts,  indopendontly  developed,  were  first  bn>u^ht 

gather  for  this  purpt>8e.    Wo  shall  find»  on  the  contrar3%  tt 

every  form  of  the  drama  was  derive«l  from  some 

which  all  the  arts  were   coiistituenis^  UDlil  vt' 

mimotiu  dance  as  the  prototype  of  the  whole  series  of  dramalj 

phases.    We  are  by  no  means  justified  in  sup[>o!«ing  1' 

time  in  the  i>a8t,  near  or  remote,  a  sculptor,  uithuiii 

or  examples,  inspired  by  the  impulse  of  a  dirine  genimt,  moilnl^ 

for  himself  a  perfect  human  form  in  clay,  and  then  with 

and  hammer  prooueded  to  disengage  a  copy  of  this  form  fr**!! 

solid  marble.    As  little  can  we  suppose  that  a  great  - 

out  antecedents  or  training,  arose  in  the  midst  of  an  i; 

oration,  stretched  hia  canvas,  mixed  for  the  first  '  ■*< 

mentH,  and  executed  a  landscape  or  an  ideal  head.     Thi«  is  not 

analogy  with  other  lines  of  human  development.    As  everj* , 

orator  was  once  a  speechless  infant,  finding  language  ready  fd 

hid  tongue  and  comprehenfiion  in  his  hearers,  so  ovor^  artij 

has  found  a  language  of  artistic  expression  waiting  i_ ^imij 

to  improve  and  lovers  of  art  ready  to  enjoy  hi»  creations, 
thus  we  see  that  as  tha  mechanic  arts  do  not  blush  to  conla 
that  every  wheel  in  every  watch  and  every   factory  owes 
parentage  to  the  discovery  that  a  fallen  tree-trunk  will  mil  and 
pressure,  which  probably  first  revealed  the  prim  i  '      'he 
so  the  fine  artvS  nfxxl  not  be  ashamed  of  tljeir  •  from  1 

mimetic  dance.     Let  no  idealistio  devotee  of  art,  tiiervfore, 
shocked  or  offended  if  we  say  that  all  the  fine  arU  wore  at 
incidental  contributions  to  the  dramatic  festival,  and  aftorwa 
were  analyzed  tmt  of  this  <?ommon  metlium  of  th«ir  developtned 
as  independent  forms  of  culture. 

In  all  dramatization  music  has  had  a  large  place,  either  a*  the 
roctirrent  dnim-tap,  the  percussion  of  cymbals,  the 
stringed  instruments  like  the  tetrachord  of  the  Gi 
blowing  of  pipes  and  horns.    Between  the  intervals  • 
is  common  in  primitive  coremouies  for  somo  per 
words  altermitcd  with  a  uniform  chorus— and  .•^..  .1. 
8ugge8te<],  might  be  the  origin  of  the  Grvek  strophe  and  auiis 
phe,  "  which  are  thought  to  represent  the  tw 
universe  from  east  to  west,  and  west  to  oaat,  1 
their  dances  around  the  altar  of  their  gods  from 
left  \jo  right."    Thus  was  devnlopBii  a  1  ' 

pundt'd  into  a  iRXttio  st^iry.    This,  in  i 
recital  of  the  rhapsodists  who  sang  at  (ho  pi 
were  lart'  '      '■  malic  in  their  clianii  ' 
heroic  \v:  ..-d  and  amplified  be' 

the  IliiKl  and  the  Odyssey* 

The  relation  of  architeotnre  to 
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^race.    The  most  aucieut  architectural  reuiains  are  huge  mouo* 
iths,  undoubtedly  intended  as  monuments  of  the  dead.    Perhaps 
tianlly  less  old  are  the  <h>lmcns,  or  flat  stones  laid  horizontally 
Ipon  several  tall  upright  pillars;  and  the  cromlechs,  or  circles  of 
ide  stones,  indicating  a  place  of  assembly  or  the  marking  off 
&f  a  eacretl  inclosuro.    All  these  are  probably  early  tombs.    The 
3mb  is,  among  primitive  people,  a  phtce  of  religious  festival.     It 
i)ecomes  a  shrine  of  the  deified  hero.    Around  it  the  living  gather 
i  celebrate  the  deeds  of  the  deati  and  to  invoke  his  blessing.    The 
3mb-shrine  gradually  becomes  a  temple.    The  whole  history  of 
^he  development  of  architecture  shows  the  shrine  as  the  constant 
enter  about  which  are  arranged  the  pillared  halls,  tlie  colonnades, 
10  ornate  portals,  the  ornamental  courts,  and  the  sculpture-lined 
fcvenues  of  the  most  elaborate  temples.    Prof.  G.  Baldwin  Brown 
Says,  in  his  recent  manual  on  the  line  arts :  "Through  a  fortunate 
circumstance  wo  arc  able  to  get  behind  these  elaborate  construc- 
tions, and  learn  tlio  arrangements  which  preceded  them  in  respect 
the  shrine  and  its  furnishing  forth.    The  pictures  in  the  Egyp- 
^sn  hieroglyphic  writing  supply  tis  with  minute  but  extremely 
inrited  delineations  of  structures  and  objects  which  may  have 
en  familiar  to  the  inhabitants  countless  generations  earlier  than 
le  erection  of  the  tombs  and  temples  that  remain  to  us.    Among 
kliese  pictures  are  one  or  two  representing  small  huts  or  arbors  of 
iistic  work.     These,  we  loarn,  are  shrines  of  tho  goils,  and  they 
Bpreaent  the  original  shape  of  the  sacred  chamber,  which  re- 
gained to  all  time  as  the  heart  and  kernel  of  the  vast  temples  of 
,  Seti  or  a  Rameses.  .  .  ,  Religious  worship,  it  need  not  be  said, 
1  infinitely  older  than  the  i>ermanent  temple,  and  for  its  perform- 
inco  all  that  was  needed  was  a  gathering  of  the  pious  at  a  sacred 
Spot  about  a  rustic  altar,  to  wliich  might  bo  a<lded  a  movable  ark, 
5r  a  fixed  hut  or  canopy  for  the  safe  keeping  of  any  totem  or 
apparatus  of  secret  mummery  belonging  to  the  local  divinity. 
liven  such  a  permanent  structure,  the  approach  to  it  would  be 
ipecially  hallowed  ground  and  fenced  off  from   profane  tread. 
Lny  simple  device,  such  as  a  lofty  flagstaff,  would  lie  adopted  to 
five  it  importance  from  afar,  and  on  the  occasion  of  the  festival 
Bvery  kind  of  decoration  in  the  form  of  fluttering  streamers, 
jranchea  of  green  trees,  and  garlands  of  flowers,  would  be  lavished 
>n  the  building  and  its  approaches.    Here,  in  the  little  Egyptian 
shrine,  wo  see  at  the  entrance  two  lofty  flagstaffs,  and  in  front 
the  indication  of  a  palisade,  evidently  marking  off  the  sacred 
precinct,  or  Umenos.  .  .  .  Now  it  will  be  recognized  that  we  have 
■hero,  reduced  to  their  simplest  terms,  just  the  same  elements  that 
^nvent  to  make  up  the  vast  complexus  of  the  monumental  tumples 
^bf  Thebes  or  Abydos.     The  shrine  remained   as  it  had  been, 
■though  now  wrought  in  stone.    The  chambers  round  about  it  in 
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the  hindor  portions  of  the  tomple  were  lodgings  of  tho  priests 
Ktorerooms   fur  tlie  offorings  of  the  faitliful;    the  conrt* 
columned  balls  were  merely  dovi  w  of  tlip  pn^ 

closure.  The  flagstaffs  actually  i  ....;.. ..i  till  the  In:  .. 
erect  on  each  side  of  the  single  entrance  to  the  temple^  thfmgli 
idoii  of  thi'm  was  still  further  caniod  out  in  monunitMital  fa«l 
by  the  rearing  of  two  vast,  almost  completely  solid  m 
Tniu^nry  of  tower-liko  form,  called  pylons^  that  flanked  tho  gat<^ 
way  and  gave  the  desiretl  inipuaing  aspect  lothe  approach  to 
the  shrine.'*  Tlie  writtr  goes  on  to  show  that  a  similar 
might  be  given  of  "the  most  important  monument  in  thts  whole 
history  of  nrchitecture — the  temple  of  the  Oreeks." 

The  manner  in  which  sculpture  contrihuttnl  to  the  fe^tlvnl  is 
also  obvious.  In  the  mimetic  repr©fiontation»  which  formal  a 
pnrtof  all  the  primeval  religious  ceremonies  (and  aU  early  f«U- 
vnls  wore  in  some  sense  religious)  the  mask  waa  an  im 
factor.  Much  curious  and  suggestive  lore  regarding 
ages  is  to  bo  found  in  a  work  previously  referred  to 
Heads,  and  Faces.  The  earliest  disguise  was  effocto<]  by  the  I 
of  lees  of  wine  mixed  with  black  earth.  This,  applied  dinvtli 
the  face,  served  as  a  mask.  Then  vegetable  sht^lls  and  woi^i 
baked  earth  and  stone,  and  finally  metals,  serve*!  a  bettor  pil 
The  objtH-'t  was  to  impt'rstjmite  the  absent,  ufuully  a  hero  ur  u 
or  the  animal  in  which  the  deity  wn«  fond  of  appearing.  ^ 
tain  lines  were  traced  upon  the  masks  used  in  eeremouial 
and  in  the  protection  of  the  face  of  the  dead,  wh">se  mivming 
be  understood  only  by  a  knowledge  of  the  fUi^toms^traditioiv, 
superstitions  of  the  people  among  whom  they  were  nsed. 
lines  are  not  only  found  on  the  wooden  mnHks,  but  on  the 
cotta  and  plaster,  and  hImi  upon  oocoanitt  and  gourd 
There  is  reason  to  believe  that,  in  the  ca».»  of  the  t<!Tra  ooi 
devices  were  fac-simile  to  the  tattoo-mai'ks  on  the  face  of 
ceased,  the  mask  in  this  case  being  intended  t*^  in<>ure  pi 
tion  of  the  cherished  liueamout^,  and  also  n  ' 
identification.  .  .  .  The  custom  of  the  use  of  ]■ 
vived  in  Roman  burial  service,  when  the  lim  o 

in  wax,  aud  worn  by  his  representative  with  a  cusUmio  < 
dead  digfnitary.    From   this  ceremonial  arose  a  r'v-"  -x 
fashion  of  curving  the  features  in  marble.**    But 
enoy  had  earli<-r  shown  ittwlf  in  Kgypt  and 
eminently  in  Greece.    Not  only  real  but  also  ui    _ 
impersonated  in  the  festival,  were  carved  in  marble  for  V 
iirnament.     "The  ' 

circling  dance  aboii 
hilarity.    Thns  were  prc^oute- 
mixjn,  accompani«l  each  by  a  reui 


m 


ere  a.sorir^od  uio  Helonii,«leUi08  ot  tlie  wood 

ihe  ninon-g<nUless  the  Naiads  of  Uie  flowing  streams.    Aral 

here  appear  also  satyrs,  those  happy  geaii  whom  the  sculptor  had 

elighted  to  picture  as  the  souls  of  the  forest,  unwitting  of  sorrow; 

of  tliose  hunmn-eyod  creatures  the  artist  often  chose  rcprosonta- 

tioti  in  mask,  with  open  look  and  parted  lips,  common  feature  of 

ollenic  8<Milptiire — an  expression  of  unchecked  animal  sweetness, 

o  muscle  drawn  or  compressed,  and  with  all  the  uualanning  hint 

of  furry  ears  and  huddinfc  horns  I  '* 

Painting,  except  as  pigments  were  applied  to  facet),  masks,  and 
rchitectural  adornments,  had  a  relatively  small  place  in   the 
primitive  festivals,  as  imleed  it  had  in  all  ancient  as  compared 
iih  modflrn  art.    The  whole  theory  of  perspective  was  unknown, 
ithout  which  painting  limpa  and  halts.    StilUwe  may  see  hr)w 
,t  could  contriliuto  to  the  festival  at  a  very  early  stage  hy  the 
rarticeof  tho  Sioux  in  their  mimetic  elk  dance.     When  the  ea- 
red animal  appears  to  a  lirave  in  a  dream,  a  tent  is  placed  with 
i\  opening  to  the  east,  and  decorated  at  the  top  with  four  liande 
f  l)lui.',  whileacross  the  entrance  the  figuits  of  an  elk  is  delineated 
ith  red  paint,  so  arranged  that  the  visitors  shall  pass  through 
ts   body.    Here  is  a   crude  contribution  of  painting  to  a  very 
rimitivo  festival.    Of  course,  the  evidence  concerning  the  extent 
which  painting  entered  into  the  early  festal  performances  can 
only  indirect.    But  it  is  important  to  not«  that  the  art  of  writ- 
ing is  derived  from  that  of  drawing,  and  that  all  tlie  earliest 
brms  of  writt<tn  language  are  pictographic.    And  they  were  also 
he  special  possession  of  the  priests  who  had  charge  of  the  reli- 
iuus  festival.    It  is  more  than  probable  that  writing  originated 
rom  the  attempt  to  produce  a  series  of  pictures  of  early  festivals, 
ither  roligiuus  or  triumphal,  or  both— for  victory  was   always 
lebraied  with  religious  rites.    Beginning  thus  as  a  series  of  rude 
itative  drawings,  writing  passed  into  more  and  more  symbolic 
.ges, among  the  Kgyplians  traversing  the  clearly  marke<l  phases 
f  hieroglyphic,  hieratic,  and  demotic  writing,  supplying  thoPhrp- 
icinns  with  the  alphal>et,  whose  crude  characters  were  trans- 
to  Greece,  ami   tliese — consideralily  modified — to  Rome, 
whence  we  derive  those  letters  with  which  we  print  our  books 
nd  newspapers.    Very  early,  then,  was  drawing  known  as  a  fine 
,rt,  although   imperfectly  developed.     Color  was  used  on  the 
liest  statuary.     Tlie   independent  statue,  fashioned  cither  in 
r  wood,  appears  in  the  oldest  Egypt,  and  has  about  it  » 
d  of  that  crude  realism  which  marks  tlie  infancy  of  repre- 
ij  art.    The  fh-sh  is  colored  np  to  correspond  with  Nature, 
of  won*'-  ^-  Mtr*  tinted  a  lighter  hue  than  that  of  men; 
psm  rei  i  often  by  some  special  material ;  the  dra* 

irLiest  statues  of  the  gods  of  Greece  were 
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of  a  similar  kind,  only  ruder  and  more  childish  in  their  realis 
than  those  of  Eg^-pt.  The  wooden  doll  was  made  as  lifelike 
|)08siblc  by  being  dressed  up  in  real  clothes  with  a  wng  of  bi 
and  with  accessories  or  arms  in  actual  metal  work  and  jowelr 
These  realistic  images  weri*  highly  honored  from  a  religious  poi 
of  view,  like  the  bambino  of  the  church  of  Ara  CVfJi,  in  Rome, 
the  present  day,  and  were  undoubtedly  copied  fi*om  a  living  effi^ 
in  the  festival,  as  this  bambino  is  now  carried  in  tlie  ceremonu 
processions  at  its  annual /e/e.  Still  further  lij^ht  is  thrown  upa 
the  subject  by  the  religious  symbolism  of  colors  among  widel 
separated  peoples.  Among  the  Chaldeans,  the  planetary  got 
were  all  Bymholizod  by  colors,  yellow  sstuiiding  for  the  sun  ;  blaci 
for  the  moon  ;  retl,  for  the  planet  Mars;  pale  yellow,  for  Venm 
and  blue,  for  Mercury.  So,  among  the  Indians,  green  is  ascribe 
to  Venus,  purple  to  Jupiter,  and  black  to  Saturn.  All  this  fi& 
its  easy  explanation  in  the  color  given  to  the  representative  of  th 
god  in  the  festal  dance. 

If,  now,  we  have  established  our  thesis,  it  appears  that  the  6e 
arts  nru  only  the  various  mo<lcs  of  expressing  the  strong  feelin| 
awakened  by  religion  and  other  potent  stimuli  of  the  imagiuatioi 
finding  utterance  under  the  social  conditions  of  the  time,  and  g\\ 
ing  form  in  material  sign  and  symbol  to  otherwise  incommunia 
ble  sentiments.  Au  aiialytic-al  and  philosophizing  ago  is  not  }ial 
ticularly  favorable  to  the  production  of  the  fine  arts.  They  thri 
best  among  an  impressible,  imaginative,  spectacle-loving  peopli 
All  history  ie  a  witness  of  this.  The  art  of  Egypt  is  the  record  ( 
its  religious  rites  and  ceremonies,  its  military  triumphs,  and  ii 
royal  processions.  The  same  is  true  to  a  great  extent  of  the  ai 
of  Greece.  The  most  of  its  sculpture  is  copied  from  figures  sea 
in  the  dance,  represented  in  the  great  festal  games,  or  in  the  rel 
gious  celebrations  of  the  people.  The  marbles  once  in  the  frieze 
the  Parthenon,  many  of  which  were  taken  to  England  by  Lorf" 
Elgin  and  placed  in  the  British  Museum — known  as  the  "Elgin 
Marbles  " — are  copies  from  tlie  Pauathenaic  festival  as  a  spectai 
might  have  beheld  it  when  all  Athens  contributed  to  its  inagiu 
cenco.  The  Italian  ra/>prf5e?i/ti5eoni,  most  splendid  at  Floreiv 
gave  inspiration  to  the  great  painters  of  the  fourteenth  and 
teenth  centuries.  As  these  spectacles  increased  in  beanty 
artistic  excellence,  so  did  the  paintings  copied  from  them,  for  h 
the  painter  found  Iiis  living  models,  alroa*ly  works  of  art  in 
sonal  beauty  and  costume.  The  artists  aetually  took  both  tb 
themes  and  characters  from  these  pageants.  The  •'  mirac 
]»lays  "  and  "  mysteries,"  their  equivalents  north  of  the  Alps,  wi 
less  impressive,  but  these  also  kindled  the  flame  of  art  and  ftlmi 
created  the  northern  painter.  There  was  also  in  Italy  the  t 
or  procession  of  masked  and  costumed  mummers,  rep 
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Bacre*^,  mythical,  and  allegorical  personages,  in  a  blazonry  of 
Bymbolic  adornment.  A  fine  description  of  these  and  how  the 
irtist  worked  from  them  may  be  found  in  Brown's  manual  on  the 
ine  arts  to  which  reference  has  been  made. 

Artistic  inspiration  arises  from  the  stimulation  of  the  imagi- 
latiou,  the  faculty  of  movement  and  form,  by  some  strong  feeling 
seeking  expression.  Among  the  feelings  wliich  have  been  most 
productive  of  such  stimulation  we  may  mention  the  religions 

Jeentiments,  which  open  a  limitless  iicld  for  imaginative  activity; 
the  emotions  of  love,  which  stir  imagination  to  the  delineation  of 
iumau  beauty;  the  moral  sentiments,  which  excite*  it  to  portray 
the  heroic  and  sublime  qxialities  of  character;  and  the  passion  for 
natural  scenery,  which  attracts  it  to  the  representation  of  the 
l>eautiful  in  Nature.  All  these  feelings  awaken  a  faith  in  some 
ligher  possibility,  opening   the   quest  for  the  ideaU  or  beauty 

[stripped  of  its  imperfections.  Art  thus  becomes  the  appeal  of 
srsonality  to  personality,  of  intelligence  to  intelligence.  Its 
lighest  office,  toward  which  it  has  been  slowly  striving,  is  to 
Bcrvc  as  a  language  for  the  embodiment  and  communication  of 

(ideiis  and  sentiments  which  have  a  value  for  human  sensibility. 
is  Emerson  has  tersely  said,  "Art  is  the  path  of  the  creator  to 
lis  work." 


THE  CORRELATION  OP  STRUCTURE,  ACTION,  AND 

THOUGHT.* 

Bt  T.   LArOER  BKUNTOy,  M.D.,  F.B,8. 

|-|y ,rK.  PRESIDENT   AND  GENTLEMEN:   Allow  me  to  re^ 

l-J-'^-A-  turn  j'ou  my  most  grateful  thanks  for  the  honor  which 
|rou  have  done  me  in  asking  me  to  address  you  to-night.  I  be- 
liovo  that  there  are  none  here  excepting  myself  who  can  under- 

j_etand  how  grat.eful  I   feel,  because  no  one  else  can  know  how 

inch  I  owe  to  this  society,    I  have  been  compelled  during  my 

life  to  do  a  y:ood  deal  of  speaking  and  of  writing,  and  yet  these 

ire  the  two  things  which  above  all  others  I  dislike  and  for  which 

am  naturally  entirely  unfit.    Had  it  not  been  for  the  training 

?hich  I  received  in  this  society  I  do  not  think  that  I  should  ever 

lavo  been  able  to  speak  in  public  at  all.     In  relation  to  speaking 

knd  writing,  I  often  recall  an  anecdote  told  me  by  my  poor  friend 

*the  late   Dr.  Milner  Fothergill,  regarding   a  beaver  which  an 

I  American  said  he  had  chased  so  hard  tliat  it  Im*!  been  forced  to 
plimb  up  a  tree  to  escai>e  him.    "  But,"  said  his  hearer, "  beavers 
*  [iMugaral  addreaa  delivered  at  the  Roral  Medicd  Sooietf  of  EdlDburgh  oo  October 
ft],  1891     Abridged  from  the  Uedon  Utncvt. 
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cau  not  climlj  trees."    "  Well,"  replied  the  Amorican,  **  1 
this  one  had  just  got  to**    Novi'  thU  society  played  to  nie  the  ] 
that  the  American  did  to  the  beaver  and  fnrctMi  ine  b*^t.h  to  i 
ami  write,  and  I  am  therefore  very  grateful  to  it     My  firet< 
tempt  at  writing  was  the  dissertation  which  the  rtiles  of  the] 
ciety  demanrlcd,  and  my  first  attempt  at  npeaking  waa 
this  room  wlieu  I  stammered  out  half  a  do^sen  wordfl, 
bruken  into  bits  by  the  palpitations  of  my  heart,  and  thon  thf 
fully  sat  down* 

But  it  is  not  only  in  speaking  and  writing  that  I  owe  my  tr 
ing  to  the  Royal  Medical  Society  of  Edinburgh,  I  owe  toiti 
my  first  initiation  into  scientific  muthwls — my  first  instr 
scientific  skepticism.     I  well  remember  that  v\i  one  « 
member  made  a  certain  statement;  he  had  no  sooner  aat  doi 
than  he  was  challenged  by  my  friend  Dr.  Juhn  WyUie,     T^ 
member  again  rose  to  bis  feet  and  maintained  tliat  bis 
(ras  true,  and  that  his  facts  were  correct  because  Prufe 
Pand-Bo  had  said  so.    Again  Dr.  Wyllie  rose,  and  with  thu , 
question, " But  is  Professor  So-and-so  right?"  swept  ai 
ground  from  tmder  his  opponent's  feet  and  gave  mo  a  newii 
into  scientific  evidence.    Previously  I  bad  been  incline<i  to  i 
all  the  dicta  of  the  professors  as  gospel  truth,  bat  from  thai  tia 
onward  I  accepted  them  only  with  the  pnn  ''-  Profe 

and-80  might  possibly  be  wrong.    Ti*aining  .    .  ■<,  gainfl 

student  in  the  discussions  at  the  meetings  here,  is  of  the  ntm<^ 
Lpossible  importance  as  sup]>lying  a  valuable  part  of 
Fcation  and  complementiug  the  instruction  which  h-    .  ini 

lecture  rooms;  it  enables  him  to  sift  the  statemenU  which 
there  hears  and  to  assimilate  them  in  his  own  mind,  so  *'    '  •' 
become  as  it  were  part  of  himself,  and  afforrl  hi  ui  a  basi>.  ■ 
edge  npon  which  ho  not  only  cau  act  in  daiiy  life,  but  from  whij 
ho  may  advance  onward  and  benefit  both  bis  im^fosaiiuti  and  < 
world  at  large  by  new  discoveries.    This  training  is  so  inT«]t 
that  I  should  look  upon  anything  which  would  interfere  witfc 
as  detrimental  to  the  student;  for  a  little  knowl^'^     :ii..  .,  i- 
too(\,  if  well  assimilated,  is  more  useful  than  an 
which  may  be  not  only  useless  but  positively  in j 

The  numerous  discoveries  which  have  been  i i.unngl 

twenty-nine  years  which  have  elapsed  «ince  I  first  loiik  my ; 
in  this  hall  as  a  member  of  the  soci^'ly  hii\ 

the  mass  of  facts  which  the  student  baa  to  !_      . . 

ous  examinations  bnvo  tended  to  foster  a  system  of 

which  is  totally  distinct  from  that  of  1- 

purpoise  of  examination  the  student  is  i- 

ory  vrith  many  details  and  to  learn  by  bearl  stat' 

may  or  may  nut  be  true,  simply  for  the  parfw*-' 
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bem  to  paper  and  thus  paininfr  good  marlcs  in  compotitivo  ex- 
linutiouB  without  considering  in  the  least  whether  thoso  state- 
ments aro  true,  or  wbetlior  the  facts,  so  called,  aro  likely  to  help 
ini  at  all  in  his  future  life.   The  period  during  whicli  1  regularly 
ttftnded  the  meetings  of  this  »ocioty  was  a  transitional  one,  be* 
kuse  tho  number  of  examinations,  competitive  and  professional, 
^os  then  beginning  to  increase.    I  trust  it  is  not  true,  but  I  have 
eord  that  since  my  time  the  examination  incubus  has  been 
reighing  uvea  more  heavily  upon  men  than  it  did  then,  and  has 
een  interfering  to  some  extent  with  the  activity  of  the  diacus- 
I  in  this  society.    Yet  even  if  it  were  true  it  can  hardly  be 
pondered  at,  for  it  swims  to  nm  that  wo  aro  living  at  a  period 
rhich  is  not  only  one  of  tho   utmost  activity,  one  of  the  moat 
iftling  progress,  and  one  of  the  keenest  excitement  for  all  en- 
l«ge<i  in  researcli,  but  at  the  same  time  it  is  one  of  the  utmost 
pfliculty  for  all  those  who  are  engaged  in  the  study  of  medicine* 
irgory,  and  the  allied  sciences.    For  the  number  of  facts  is  not 
^\y  enormously  great,  but  is  daily  increasing  at  a  rate  which 
ireatens  to  make  it  almost  impossible  for  any  ordinary  memory 
retain  them  all.    Yet  the  darkest  hour  is  that  before  the  dawn, 
id  I  believe  that  shortly  medical  study  will  become  very  much 
sier.    The  great  diflBculty  that  the  student  has  in  remembering 
3t«  is  that  they  are  isolated  and  not  co-ordinated  together.    In 
,  book  on  memory  which  I  once  read  the  writer  summed  up  his 
rhole  science  in  one  sentence:  "Observe,  reflect,  link  thought 
rith  thought,  and  think  of  the  impressions."    This  is  easy  to  say 
^ut  not  Ml  easy  to  do,  and  it  is  the  dill&culty  of  linking  thought 
rith  thought  that  makes  the  tax  upon  the  memory  of  the  medical 
tudent  so  exceedingly  great. 

Now  it  seems  to  me  that  one  of  the  objects  which  this  society 

lould  set  before  itself  should  bo  not  only  that  of  training  its 

•i  in  the  art  of  speaking  and  writing,  of  sifting  facts  and 

igKtatoments,  but  of  linking  together  and  co-ordinating 

lie  data  which  they  are  called  upon  to  recollect.    When  the  sci- 

ice  of  asLrunoniy  wzis  younger  and  the  earth  was  supposed  to  be 

36  center  of  the  ujiiverse,  the  motions  of  the  planets  were  known 

rith  sufHcient  certainty  to  calculate  eclipses,  but  they  could  only 

brought  into  conformity  with  their  supposed  relationship  to 

36  earth  M  the  center  by  the  moat  cumbrous  system  of  hypoth- 

es,  and  by  ideas  of  cycles  and  epicycles  which  must  have  bur- 

ened  the  astnjuomor's  memory  to  the  last  degree.    So  soon,  how- 

vqr,  as  the  sun  and  not  the  earth  was  recognized  to  be  the  center 

of  our  system  the  wholo  of  the  observed  facts  wore  seen  to  be  in 

complete  harmony,  and  the  relationship,  comparatively  tfpeaking, 

pa  simple  as  A  B  C.    In  our  own  time  wo  have  seen  somewhat 

■Kmilar  occurrences  in  regard  to  the  relationship  of  animals  and 
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plants,  or  I  might  shortly  say,  of  all  living  rreaturea  to  one  i 

other.    It  used  to  be  assumed  that  the  highest  plant**  and  hi|ii;1i^ 

animals  woro  to  bo  compared  together,  but  all  attompts  Ut  inttbr ' 

this  comparison  rationally  wero  ^ln»llfc^:^s^5ful;  and  it  was  on 

whon  an  old  member  of  this  society,  Mr.  Charles  Darwrin,  |ioiii^ 

out  that  animals  and  plants  had  sprung  from  c«ne  corai 

ce»tor  and  had  diverged  in  different  directions  that  the 

relationships  became  iutolligible.    I  well  remember  that  wl 

learning  botany  it  pn/.zled  me  greatly  to  uti-]' 

shape  of  the  ovary,  the  nature  of  the  ovulo,  «n>  ; 

the  embryo  should  be  such  Importaut  characters  in  cletemiini| 

the  genus  of  plants,  and  I  devoutly  wished  that  pin    '■ 

made  in  such  a  way  that  one  could  settle  their  natut 

ters  yidblo  to  the  naked  eye  and  not  roquirin^f  a  pockot  ini^^ 


Pio.  1.^!hk)K.  Ptti.  fi.— TorroiDK.  Pi».  t.— Kw. 
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scope.    But  the  reason  for  all  this  at  once  becamo  • 
the  Darwinian  doctrine  showed   that  U  is  in  *' 
characters  that  rolationsliipa  are  to  be  discovert-'i 
later  development  that  differences  occur.    As  Hai'ckei  haa 
the  embryos  of  the  fowl,  the  tortoise,  the  hog,  and  Uif  r**  • 
nearly  alike  in  the  early  stagf^s  of  fiz'tal  life^Kigs.  i 
utterly  different  as  these  ci-eatures  may  be  when  ( 
tained    their  full    development  —  the    DiM-winian    .. 
thrown  a  tlood  of  light  on  thei'elationsbipof  phi   : 
and  shows  us  that  whon  animals  have  got  ns  it 
wrong  track,  however  fiir  they  may  go  in  it,  lh«'y  i . 
anything  very  good. 

Nolxxly  •' ■  '  ■        I  uicU  ot  a  jpliyfish.     '         "  i« 

is  incapable  <■  ling  but  the  niiiipU- 

tnal  that  has  not  something  hard  to  st< 
the  jVllyfish.    The  soft  molli:  '        '  "  ' 
fur  prtjtective  purpows,  like 
to  stay  low  in  the  scale  of  oxiiftence,  arkd 
Litopus)  appears  to  bo  striving  after sumLtum^  uL-ittT,  uyi 
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the  aid  of   !ui  atU-mpt  at  a  ski?l(»toii — tiie  sa-L'aUe<l  ruttlefish 
bono.     But  this  has  no  joint  in  it>  and  even  the  octopus  does  nol 

^ount  to  much.  Artioulata  with  llieir  jointed  skeletons  have 
chtjd  such  a  pitch  of  social  organization  as  to  l>e  held  up  for 
Eixamp]i:)a  to  mankind,  and  ants  and  bees  are  regarded  by  some  as 
filmost  the  Tnenta.1  e<inals,  if  not  tin*  superiors,  of  some  of  the  sav- 

F  tribes  of  mankind.     But  the  outj^ide  skeleton  is  a  sore  disad- 
ta^e.  for  the  animal  must  either  remain  without  growing  iu 


t  B. — Sscnos  or  IUai'  "f  Ktiit  n,  i>>  ebuw  Hit-  umiiip.-m^>iit  of  ilic  Hben  of  Ihmil'  w  ba  tn 
ifivo  atrcimtii  lo  it.    ( From  UmiiaI'I  MiiL^ilixUir.) 

B,  or  else  it  must  be  periodically  cram|)«l  for  room,  and  peri- 

iicnlly  burst  its  shell,  leaving  itself  naked,  weak,  and  <lefense- 

The  right  thing  to  do  is  evidently  to  do  like  tlte  vertebrat-a> 

have  the  hard  parts  inside,  and  the  soft  parts  outside ;  but 

relationship  of  thcsti  jmrts  is  a  sore  task  upon  the  student's 

noT^,  and  to  many  a  one  anatomy  is  a  burden  too  heavy  to  be 

lot.    TLll. — AJ 


^■^ 
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borne-,  and  the  unfortunate  youth  is  foivwl  by  it  to  Iwivo  tlie  study  | 
of  moHit'ino  nnd  turn  his  attention  to  sumo  easier  pursuits 

Now.  I  think  that  with  a  little  trouble  imo  tnny  Hntl  a  wny  of 
linkiuf:^  auatomical  relatiotisliips  togothor  in  a  more  x-atioiml  way  { 
tiian  that  of  "  Bodfi/*  a  word  which  in  my  student  <layK  wiut 

as  a  mnonnjiiic  io  ilt*n' 
of  tho    hippocnmpnl    i    i       ,    tfl 
the  brain — l*aokwarti,  oulwanJ,  <li 
ward,  fnrivanJ,:n    '  '        'VxX.    The 
alno  servud  to  n  the  com 

the  ribs,  but  Dr.  Audt^roou   .St«>' 
hasHhowii  us  how  ti:>'       " 
iar  twiwt  the  ribs  tuk 
from  his  upright  jwntlion,    Taki] 
(Mrniiar  ntwl  lioop,  and  simply  hj 
itig  it  up  by  oue  eido.  he  shows  that 
assumes  an  oval  shiip*^;.  like  that 
the  thorax  of  animals  going  \x\to\\  four  logs  and  whose  rtbtt  \\ 
vertically  from  tho  spine.    On  raising:  this  U|»  by  one  point  it 
comes  twisted   uf>ou  itself  and  takes  pn.'cist^ly  the  ptx' 
which  the  ribs  jwssess  in  man.    The  mlvantage  of  a  ...*  ....jJ] 
jointed  skeleton  is  so  obvious  that  I  nood  not  fnrtliBr  fliseiuv  i( 
hnre,  nor  need  I  discuss  the  texture  of  bone  whiih  h 
mirably  truaWd  uf  by  my  friend  Dr.  DonnM  Mue-in  i 

bridge  (Fig.  5). 

Tho  lid^niitnts  and  the  joints  were  tu  mt-  n 
l)r.  Josepli  Boll  pointed  out  tu  me  how  very  :. 
What  is  wanted  in  a  joint  is  a  capsule  to  go  round 
it  HO  as  to  liold  the  ends  of  tho  b(>ri(.'.s  togothor  and 
prevent  the  syuoviiil  fluid  from  oozing  out.  If  the 
bouHS  have  to  more  freely  in  all  diruetions  Ihciy 
must  have  a  ball-and-socket  joint,  as  at  the  shoul- 
der (Fig.  ii)  and  at  th*'  hip,  and  there  you  will  have 
a  simple  capsule  bocuuso  it  can  not  bi>  particularly 
strengthened  at  one  point  or  another  without  intor- 
feriiig  with  freedom  of  movement.  Inthecaaoof 
a  Iiinge-joiul,  such  as  those  of  the  fingen*  or  ^o(^tt, 
elbuws  or  kneeSf  you  will  have  the  capsule  n*niaiii- 
ing  thin  at  tho  front  and  back  so  as  to  leave  the 
movement   frw,  but  yon  will  have  itst' 

at  the  aides  so  as  to  tie  (Fig.  7)  the  bi  .^i  _rmly  t.iv.'t.!li 

and  the  stronger  parts  are  called  lateral  ligamenta.     i 
l>oues  have  to  be  coiineotml,  («M:h  oi- 
the  one  nearest  it»  uud  then  two  or  i  . 

a  timo,  and  in  this  way  wo  gut  tho  u«twurk  of  tigamimtft  w: 
we  find  at  tho  wrist  and  tarsus  (Fig.  8).    ThoiUhme  thinct  t» 
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thi>  buck,  HO  {H'^rplexiiig^  at  first,  are  really  quite  simple  in  thoir 
arr&ueeiueut.  For  each  of  the  Bpiual  vertebrie  hafi  tu  be  bent  and 
raij<htone<l  and  has  also  to  rotate  more  or  leRS  upon  its  noigb- 
«>rs,  so  as  to  allow  tlio  upper  part  of  tlie  hotly  to  swin^  round 
ipon  the  lower.  We  have,  therefore,  miisrles  going  from  the 
pine  of  tine  vi>rtobra  to  the  spine  of  the  next,  and  then  muscular 
Btr)p!<  stretching  over  a  fflw  and  thon  over  many  vortpbra^  so  a« 
to  Htraighten  the  spine  either  in  ])art  or  whole,  as  the  movements 

liy  require.  A  similar  arrangement 
bolds  good  for  the  ninscles  passing 
from  thi?  spines  to  the  lateral  processes 
and  which  rotate  the  vertebne  on  one 
another. 

But  if  we  are  to  gnmp  tlie  mueulc* 
ind  nerves  of  the  iKwly  into  one  easily 
remembered  whole,  we  must  see  what 
is  the  chief  function  to  be  subserved 
jy  them,  what  iw  the  center  of  tho  lit- 
tle universe  which  they  compose.  The 
function  of  most  intperions  necessity 
is  rfwpiration.  A  man  may  starve  him- 
elf  to  death,  but  he  t^au  not  kill  him- 

elf  by  Itolding  Iuh  breath.     He  may  refuse  food,  but  can  not 

:\>fu80  air.    In  tho  child  the  function  of  respiration  is  tho  first 

Ivrliich  t-vidfiices  itself  aftor  birth,  and  the  niuKcles  which  sub««rve 

5t  are  more  fully  developed  and  morf*  jwrfKrtly  inuervatiHl  than 

others.    The  nerve  channels  which  supply  them  are,  as  it  might 

|W  termwl,  more  deeply  grooved  than  others,  and  it  is  along  these 

chamieln  that  sujierabundaiit  energy  overtlows  in  tho  movements 

>f  laughter  which  evidence  joy.    Tins  has  been  very  fully  and 

[wisely  explained  by  Herlx^rt  Spencer  in  his  essay  on  Lauj^btor. 

lut  the  groat  poet,  whose  recent  death  the  whole  civilized  world 

is  uow  deploring,  has  classed  together  in  a  few  pregnant  words 

'the  channels  through  which  tho  overflow  of  energy  may  run  in 

their  pro|>er  order.    In  describing  the  joy  evinced  by  a  baby  on 

^seing  its  mother,  Tennyson  says  it 

'*  ticgan 
A  blind  aud  babbling  laagbtor,  and  to  dance 
lut  hod;,  and  reach  it^  TaTMng  innocent  uriiis 
And  luy  lingering  fingent.** 

lie  very  parts  which  attain  to  the  highest  development  in  udnlt 

r*,  and  are  cai}ablL'  of  the  finest  and  most  dexterous  movemeuta. 

the  last  to  develop,  and  in  infancy  they  are  well  described  aa 

'  busy  lingering  fingers."    Thoy  t«ko  no  |iart  in  the  function  of 
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respiration,  but  they  are  of  the  utmost  ntility  in  the   fancl 
which  comHs  next  to  respiration  in  importance — nnmoly,  iK 
nutrition.    Tlio  animal  has  to  be  fed,  and  all  tho  arrauj^ment^  nf  ^ 
the  limbs  are  more  or  less  subservient  to  this  primary  object. 
a  fish  the  muscnlnr  masses  at  Irnth  sideR  of  the  spine  bend 
posterior  part  of  the  l>ody  and  the  tail  alternately  to  one  sid« 
anothfir,  and  no  the  animal  is  propoUed  through  the  water j 
search  of  food.    No  ilonbt  these  same  muscles  holp  it  to 
dftXiK^^*  '*"*•  tli*iir  i»riinury  ulgect  is  lo  obtain  fo^id  ;  and  if  It 
bo  groat  hunger  all  animals  will  strive  to  feed,  whatever  bo  I 
risk  they  run  in  doing  so.  The  movements  of  fish  are  simple  i 


V  '0/-'ye 


^^ 


^^. 


/^■- 
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•ctiuDs  in  «c«ine,  taUiniT,  ui<l  ■.•uUng'  Uie  M[i[ile,  uir. :  1.  Co  ibo  il> 
opposite  *iil<T).  !^  Ixiok»  more  fikfi^url;  at  it  (livul  biiiI  evist  tuni>. 
(haul  I'i  oppusite  flidci.     *.  I'uU  Tortli  liv' '       !  irH-wltlf*;  V 

offfltiow;  c,  ut'wrUt;  </,  ot  flneem.    fi.  1  to  M^  ll^ 

dWWt  iiinrvrl  mutv  ihorou^ftil/,     6.  Kut*  i^i.    i.]"  .     .     i   ■  ■..  .■■:i    .  ="-■  "  ■ 

rtrfuw  (•/,  ninvi-nicot^  >>|  fltjKtnl ;  n,  T>r  irxlrx;  /", 'jI' llmml- ;  ",  ft,  .-.  i^ 
Went  lUiil  Lfot  lUicrtticr  for  Ailion  t^,  tuovrntcut^  •>*'  ti«lliii :  i  if  •iiui 
tinil  iitikle;  ll.of  IU|i). 

pared  with  those  of  animals  witJi  limbs,  and  especially  with  tJvf»r 
of  man.  Yet  Mm  arrangements  of  man's  body  are<x|njfclly  adnpUnl 
with  those  of  the  fish  for  obtaining  food. 

There  are  two  prevalent  ideas  regarding  th«  origin  of  amu 
One  is  that  he  started  full  grown  and  pcrfoetly  d-  '^ 

the  dust  of  the  ground,  and  lived  in  a  garden  whici^  u-      . 
and  kept."     The  other  is  the  Darwinian  one,  thai  man 
velope<l  from  an  arboreal  animal  like  the  nioni, 
than  the  monkey.     It  nrnttfirs  not  wlii(;h  of  tli- 
becBUSH  thry  perfectly  agree  that  primitive  mai> 
kind  of  parudi«r_'  where  he  was  not  i 
Iwasts,  and  whoro  ho  fed  on  thf?  frui; 
tnws  anmnil  liim.    The  story  of  Ailam 
vantage  of  ttot  only  being  rooi- 
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more  easy  to  liiscuss  the  actors  in  the  scene  by  the  names  of 
Adam  anti  Kvi:%  tliati  by  the  terms  "  main"  and  *'  female  frugivo- 
rouH  animal." 

iLel  us  take  tlien  tlie  story  from  Genesis.    One  day  Eve  went 
uto  the  garden  of  Eden — saw  an  apple  upon  a  tree — plucked  it, 
kte  it,  and  then  went  to  get  another  for  Adam.    In  trying  to 
ulyze  the  muscles  concerned  in  these  acts,  the  easiest  way  is  to 
P'to  your  betlrooni,  strip  off  your  clothes,  imitate  Eve's  action, 
and  as  you  do  so,  fee!  out  the  individual  muscles  as  they  contract 
nnder  the  skin.     This  plan  of  learning  the  muscles  is  one  which  I 
Qsed  to  follow  as  a  student  of  anatomy,  and  I  found  it  a  very  use- 
ful one  indeed.    If  you  do  this  you  will  find  the  muscles  of  the 
^  neck,  shoulder,  arm,  forearm,  and  hand  contracting  successively 
^^>r  together  in  cu-ordinatod   movomonts,  which  are  beautifully 
^Hjbpted  to  the  purposes  just  mentioned.    We  might  take  the 
^HKwcles  which  produce  these  movements  one  by  one,  but  I  think 
^Bfe  ifl  easier  for  the  purpose  of  grouping  them,  though  ntit  so  good 
^^  for  the  purpose  of  study  in  your  own  room,  to  consider  first  of  all 
the  motor  centers  in  the  brain  from  which  the  stimuli  proceed. 
[Before  proceeding  to  consider  these  I  wish  to  draw  your  attention 
the  errors  into  which  one  may  fall  regarding  the  a(.^tion  of  mus- 
sles  as  well  as  of  the  motions  of  the  planets  by  regarding  them 
from  a  wrong  point  of  view.    Thus,  the  action  of  the  tensor 
pna>  fenioris  is  usually  said  to  be  that  of  rotating  the  thigh  in- 
!d  upon  the  body 
and  thus  turning  the 
foot  and  toes  inward 
I  -   also,an  action  which 
^kis  denounced  in  all 
^■oalisthonic  exertrises. 
But  this  muscle  was 
introduced  into 
the  body  for  the  sole 
parpose  of  plaguing 
sergeants   and 
cingmasters.  As 
the  late  Prof.  Shar- 
rused  to  |X)intout, 
fought  to  look  at 
its  action  from  the 
as  a  lixp<l  jwiul, 
»iid  then  we  discover  its  true  uses  at  once.    Place  your  hand  at 
^be  Hide  of  the  hip  over  the  muscle  and  march  forward.    You  will 
til  *   r^     1  one  foot  ifl  planted  (irmly  on  the  ground  the 
-'•\q  Ijecomye  tense  whenever  you  lift  the  other 
iDce  it.    Whenever  the  other  foot  is  raised  the 
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moficlfi  rotate.'-   the  body  itntward  on   tliv  hx^j  thiL,':: 

hriii>irci  the  center  of  ^^raviiy  of  the  per-^-u  ovtr  ;hf-  lu.- 

If  it  were  not  for  theoe  muscles  we  iihouM  run  u  ri»k  of  fi 

down  OS  we  lifted  one  leg  iust«t»d  of  Waueinir  ^ Ivt* 

comfort  upon  that  one  which  is  resting  ujxiu  iho  - 

But  we  may  now  pass  away  from  tht>  mtuM'Iee  and  nerreftf 
thu  nerroufl  centers  from  which  they  roceivi*  their  stiniultia  to  i 
tion,  and  whAtaver  doabt  may  exist  hi  regard  to  the  ailaptattou] 
th(4  muscle*  to  the  peripheral  nerves  and  the  sctiun  of  pluck! 

and  ontinK  thu  appl 
think  then*  can  bi» 
douht  at  all  that  fti 
an  arrangcmont  extuts  ] 
the  motor  centeni  of 
brain.  These ceotenii 
Irioaliied  in  tha  moBli 
by  Ferrier,  and  it  ia 
difficulty  I  ham  bad 
ri.*fnotnbvrLDg  tbelr 
tion  that  has  led  mi*  to 
arrange  them  in  accaurd* 
anct*  with  some  definite 
movement*  in  a  seriM  nf 
aotiontf  u*  which  I  ban 
fmnid  they  oorreflpondod. 
If  we  start  from  the  posterior  part  of  the  second  frontal  coo- 
volution,  pass  upward  along  it  and  then  across  to  the  ascaodio^: 
frontal  convolution,  follow  thiH  downward  jmrallcl  to  the  fiomrt 
iif  Rolando,  and  then  turning  tliH  end  of  tbii^  Qssure  aaceoii 
upward  along  the  parietal  convolution  which  lies  behind ' 
sure,  we  Hud  (Fig. !))  that  the  cc^ntors  ar«t  arranged  in  the  vcrv 
order  required  for  looking  ut  the  npfib*.  stretching  out  the  baoij 
to  take  it,  bringing  it  to  the  mouth,  t^eparating  the  seeds  and  throw- 
ing them  away.  The  aim  and  object  of  the  whole  fleriee  uf  ac- 
tionB  is  to  eat  the  applp,  and  wo  find  tbiit 
this  ai'e  situated  exa(!tly  where  we  Hliould  ■ 
very  end  of  the  fisBure  of  Rolando.     In  Ferrier*e -J  ii» 

know  fbftt  the  movement  whirb  brings  the  li  i    '  *    * 
pcJirtt  to  be  repeated  on  both  Hides  of  the  Usk.. 
appears  that  the  (»art  anterior  to  the  former  would  bring 

hand  to  the  mouth  with  the  apple,  while  thr  ■  '- 

the  fissure  of  Kidando  would  throw  the  i- 
And  here  eometi  in  u  very  interesting  fK)ijit:  in 
^fcbe  seriw  of  actions  noct^jwary  *"■'■  *'^"'-  *■■  "'^■ 
kpple  for  Adam,  you  require  m< 
[he^e  are  not  fully  roproaeu(4)d  on  ti 


VWt  11.— DlABlAM  or  fiiuis  or  I>ow.  (Afk-r  Ktiniiir.) 
C  S.,  CnteiBl  nuliTUK,  1.  .Min<:niuut«qrvrBA,  wt  if  in 
>ee  XTVf:\y.  t  uiil  8.  Movcmcntx  oT  fore  irir,  ind  i, 
of  biiul  letf,  m  \n  nmiiinir-  Q-  M<i*rni«nlii  of  Uil 
roquUiLe  in  tuniiQif  quickl)'.  m  wbcu  *  jp^vltouuil  ]a 
fhlliiwttig  a  lim  when  U  ti4)iibleH.  >c  x  «  Mov»- 
■ncofei  of  mouth  ukd  }aws. 
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!M?y  hnve  biH*n  found  by  Horsley  and  Schafer  exactly  in  the  place 
[where,  according  tii  otir  idea,  they  ought,  to  Ik?,  at  tlie  marginal 
|convolution  coniitjcting  the  first  and  last  renters  of  which  we 
lave  jiiflt  spokon  and  thus  ournpleting  the  circle  of  action. 

Hure  I  would  like  to  draw  your  attention  Uj  the  fact  that  great 
])aintor8  like  great  poets  often  appear  to  aoe  more  than  ordinary 
ItnortalB,  and  in  hiw  lovely  pictun?,  The  Fall  of  Man,  which  is 
^Minted  on  the  walla  of  the  Loggia  of  the  Vatican  in  Rome, 
Raphael  seems  to  have  almost  forestalled  the  results  of  physio- 
i  logical  experiment.     In  tlie  mental  picture  of  the  scene  which 
I  most  of  UH  niuHt  luive  formed  for  ourselves  it  is  probahin  that  it 
[did  not  occur  to  many  of  ua  to  pay  auy  attention  whatever  to  the 
[lovements  of  the  great  toe,  and  yet  in  Horsley's  diagram  of  the 
|<H>rtical  centers  that  for  the  hallux  uomes  forward  most  promi- 
nently, and,  as  you  will  soe  from  Raphatjl's  picture  (Fig.  15),  Kve'a 
[f  oot  is  raised,  and  the  groat  toe  both  in  her  foot  and  that  of  Adam 
is  brouglit  into  what  one  would  think  rather  t'oo  violent  action, 
[n  the  action  of  pluckiug  and  eating  the  fruit  then^  is  no  break 
|l)etweeu  tlte  eyes,  head,  and  arm,  and   that  of  the  mouth  and 
3ngue,  and  in  the  usual  process  of  eating  the  actions  go  on  which 
nooeSHary  simply  to  rejwfit  the  prfwesn  (»f  plucking  and  rat- 
.    Again,  tot),  in  the  dog  the  arrangement  is  ([uiti-  diftLTent 
[(Fig.  11),  and  yet  it  is  exactly  what  one  would  expect  from  the 
Jiffenmt  necessities  of  the  animal.    In  the  frngivorous  animal 
Hho  motions  are  phick  and  eat,  pluck  and  uat;  but  in  thn  ciiruiv- 
orous  animal  a  long  chase  aftor  tlie  prey  is  necessary  iH^fore  the 
animal  can  bring  the 
jaws  into  action,  and 
in  thedog  according- 
^ly   we  find  that  the 
movements  of  masti- 
|cattoii,  instead  of  luv 
^arranged  inlinear 
M  with  Utose  of 
tare  njpre- 
iBpot  which 
^ia  somewhat  removed 
from   tht-m.     lu  the 
L'ortcx  thit  centers  are 
for  apart  as  to  be 

'  j\ble  from  one  another;  but  ws  tht^  nerve  fibers  w  hi 
var<l  from  them  to  the  base  of  the  brain  become  closely 
together  in   the  internal  capsule,  localization  is  more 
{Y\-  '■'       _\  Horsloy  and  Beovor  have  found  gen- 

ii of  the  fibers  from  before  backward 
irrangemuut  of  the  centers  just  described.    Bnt 
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as  the  lUTve.s  [i;i.-iS  I'Ul  fp'iu  the  spinal  conl  i"  r>';i'h  \\\<f 

ihcy  again  btHOnio  ^ejmratod  and,  as  Kerritr  au-l  V...  \i:i\ 

covered,  tlit*  motor  i^xits  which  enter  into  the  hrtu^hial  plt»xtu 
arrunj^vJ  with  a  vii-w  lo  definite  co-ordiuatiMl  inovtimtnitA.     N< 
this  plexus  has  been  to  me,  and  I  think  to  many  others^  a  perf^ 
jierplexity,  btjth  in  its  anatomy  and  physiology.    Yet,  if  we 

it  from  tbfl  b 
point  of  view  lU 
we  hnve  tAk<«a  Uih 
motor  r*'^'*"^- 
boeom« 
lively  simplt-. 
mast  not  foi 
that,  although 


can  ilratr  m 
nsefi  '  '  '  I  Ik 
rogai 

phy9iok»gy 

f,-.-  ■ .  -  ' 

ninst    DUi 
fer  witboQ 
ado  thft 

thijso  ux_ 
to  man  In  thf 
tiri'iv-     Wy  mc 
r       tW 

i...i jionghr 

merly  a  fnuBn 
t-  ■    '        -lial: 

more  or  less  arboreal  animal,  is  now  very  differorjr  -    nk 

and  experiments  in  the  laboratory  must  bo  oompared  with 
corroL'ted  by  those  experiments  wliich  (Unease  make^  Any 

producing  localize<l  fialsies.    I  think  it  very  probal* 
here  would  find  it  difficult  to  answer  the  question.  What  arv 
niovwments  which  result  in  the  monkey  from  ^'■ 
fifth  cerWcai  nerve  ? — nor  might  he  !>*•  able  to  h 
montlis  hence  even  if  he  learned  to-night  that  I ' 
shoulder  and  arm  being  raised  upward  and  biM  ' 
rotated  outward,  the  forearm  ilexod  and  bui 
Utnth^Uand  the  tips  of  the  finders  flexed.    Bu 
enough  to  remoniher  them,  not  for    '-^    '-■ 
rest  of  hifl  Ufe,if  he  wore  told  that  tJu 
raii^t*  the  hand  in  Hncb  a  w. 
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wtTftiglil  above  Iiim.  If  you  go  through  these  movements  you  will 
find  that  your  first  impulse  is  to  take  a  slight  breath,  which  is 
cliiefly  effected  by  the  diaphragm,  and  on  looking  at  the  brachial 
plexus  you  find  that  llie  first  branch  which  is  given  off  from  the 
fifth  nerve  is  a  fdameut  to  tlie  phrenic  (Fig.  i:j)-  Then,  just  as  you 
proceed  to  raise  your  shoulder,  you  take  a  still  deeper  breath,  and 
(this,  too,  is  rfpr<:isoniod  in  tlie  plexus  by  the  j)o.sti'^ri<tr  thoracic 
lerve,  starting  from  the  fifth  and  sixth  uervos  and  going  to  the 
serratus  magnus,  which  has  little  power  to  raise  the  ribs  and  act 
\  an  inspiratory  muscle  while  the  shoulder  is  depressed,  but  will 


r 


IFiu,  14. — KxrruAio)!  rtioM  l*Aiur>ii>r.    tAltrr  UnphM:!.)    Ttir  [Kmiti-ui  ••>'  Kvn'ii  riittit  liuxl 
ahi>w>  the  iirt^'ii  of  tht»  BCToath  v-trxicftl  norvc. 
do  so  when  the  arm  is  raised,     if  your  hand  is  hanging  by  your 
ride,  you  will  Hnd  the  Hhoulder  slightly  drawn  l)ackward  l>y  the 
rhomboid  and  the  arm  rotatcnl  a  littleoutward  by  the  infraspinatus, 
.TThioh  is  supplie«l  by  the  suprascapular  nerve.     Next,  you  raise 
l^our  arm,  ami  as  you  do  so  you  will  find  that  nnwmsciously  you 
end  it  and  turn  it  out.  yon  extend  the  wrist  and  flex  the  fingers. 
3e  raisin;;  of  the  arm  and  turning  it  out  iscffccled  by  the  deltoid 
ad  teres  minor,  which  are  innervated  by  the  circumflex  nerve, 
'    "       '       '  '  ;tl  furllinr  raised  by  the  trapezius, which  gets 

a  higher  source — the  spinal  accessory.    The 
idud  other  rluxorsof  the  arm  receive  their  supply  through 
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the  musculo-cutauooua  nerve  from  tiiv  outf  r  cord,     ii 

monte  of  tiio  wrist  and  fingers  the  fifth  nnd  Bixth  nti  «•      a^fi 

to  co-oporate,  am)  those  of  the  fingers  are  chiedy  duo  to  tiie  sii 

The  supinators  and  extensors  of  the  wrist,  fiiij^r    ■  r'  '  '^  t -n| 

their  nerves  from  the  musculo-spiral  or  its  inTi 

To  rpjmme,  the  fifth  and  sixth  cervicai  nerv<«  rai»i5  thu  fihonldj 

flex  the  forearm,  and  extend  the  wrist.    The  nervooa  f 

from  tlieui  along  the  upijer  trunk  and  outer  conl  of 

plexus  to  the  Hoxorsof  the  foroann,  while  tho  inr  t«1 

shoulder,  rotate  the  humerus,  and  extend  the  u . ._ 

travel  chiefly  through  the  posterior  t-ord  by  the  ma^ulo-e 

uervo  and  its  inttM-osseous  brunch  to  the  »?x1enyor«  of  Iht* 

Hiid  digits.    From  the  (ifth  and  sixth  curviad  nerves  wo  makq 

jump  to  the  first  dorsal,  which  has  an  exactly  oppoKito  actJQ 

The  movements  it  produces  are  that  the  hand  cloaee  firmly  U| 

the  apple,  the  wrist  is  twisted  round  into  the  prone  poritioa  i 

fluxed  to  the  ulnar  side.    The  foroarm  is  extended,  and  Uio  nj 

ami  is  retracted  in  the  manner  rrMjuirod  to  pull  the  appU 

the  tree.    In  these  movements,  if  you  ]>ut  your  tiaiid  tl| 

chest,  you  will  (ind  that  the  pectoral  muscles  arn  Inrgidy  < 

and  they  receive  their  nerves  partly  from  th«  intr— : 

brachial  plexus.    Flexion  to  the  idnar  side  is 

ulnar  nerve,  and  the  dragging  of  the  arm  down  is 

BubMoapnIar,  teres  major,  and  latissimuni  dorsi  nr*     ' 

supplied  by  the  subscapular  nerves,  and  the  trir. 

arm  is  extended  gets  its  ner\'e  supply  from  the  in  i 

But  these  raovemonte,  especially  if   executed   forci 

would  be  if  the  apple  were  firmly  attached,  would  bi 

below  the  level  of  the  mouth,  and  the  prone  positiou  would 

the  apple  away. 

We  must  now  go  bftck  to  the  sixth  corvic«l  norve,  which 
find  will  rectify  this  untion,  for  it  raises  tin- 
ward  with  the  forearm  fiexed,  so  a&  to  bring  tl' 
supinated,  and  with  the  wrist  an4l  basal  phalanges  ext' 
as  to  present  the  apple  ('(pmfortably  for  eiitiog.     '       '^ 
movement  the  nervous  impulses  travel  by  the  p 
circumflex,  musculo-cutaneons.masculo-spiral.and  nu*(lian  av 
to  the  Kerratus  magniis,  deltoid,  bico|>s,  braohiifcli> 
tor  longus,  and  oxt<Mi«oi-H  uf  the  wnwl  and  b(iw»! 
position  of  Adam's  left   hand  in  Raphaol't 
action  in  its  middle  stage,  before  it  hap    -- 
month.    The  few  laat  phalanges  nf  hit*  v- 

■     may  suppose  that  the  fiexion  is  ■ 

^B    nerve,  but  it  is  just  possi'''-  »l'  '■ 

^1    ohunival  pulling  on  the  t> 

^^^^siil  phalanges  just  ikS  thv  liniid  ir 
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the  fifth  narve  as  well  as  from  the  sixth.     We  may  fairly  si 
that  the  branch  from  the  fifth  is  the  chauuel  for  the  im 
wliioh  cause  the  muscles  to  a<:t  as  an  inspiratory  niuacle 
raising  the  arm  to  pluck  the  apple,  while  that  from  the 
serves  to  excite  the  muscle  io  pull  the  shoulder  forward. 
here  we  have  got,  apparently,  the  movements  rwjuired  for 
ing  the  apple  and  convepng  it  to  the  mouth,  and  yet  we  ha 
two  nerves  which  seem  superfluous — the  seventh  and  eighth  cer^ 
vical.    We  may  suppose  the  seventh  to  be  ^  vy  I* 

on,  when  the  first  pair  re«.TOgmze<l  their  ii;._ 
in  the  monkey  is  to  bring  the  hand  over  the  pubis  in  the 
of  Eve's,  as  representefl  by  Raphael  in  the  Expulsion  fm 
dise  (Fig.  H).    We  can  uot  in  this  scheme  tind  u  plnct* 
eighth  nerve  in  the  entirety  of  its  action,  as  observed  in  moal 
but  the  first  part  of  the  movement  which  it  produces  may  be 
in  throwing  away  the  refuse  of  food. 

The  mere  fact  that  I  have  been  unable  to  work  tiiis  last 
properly  into  this  scheme  shows  you  how  imperfect  it  is, 
trust  that,  as  au  attempt  to  hang  tiignther  the  facts — auutoi 
and  physiological — it  may  not  be  without  service  as  uu  aid  to 
memories,  and  still  more  as  an  inducement  to  you  U>  find  on! 
true  relationships  of  the  different  parts  of  the  bo<ly. 


PROF.  a.  F.  WRKiHT   AND   HIS  CRITICa* 

Bt    Pbof.  K.  W.  CLAVPOI.K,  It.  A.,  I>.  «c  ■  Unm),  K.  U.  SS.  l^  H  An  \^ 

A«BOII,    PlIIO. 

TpOR  more  than  twenty  years  a  controversy  on  the  aotiquil 
J-     rnnn  has  prevailed  in  the  scientific  world.    This  conlrovwiij^ 
is  still  far  from  dwnsion.    The  origin  of  the  linmai: 
veiled  in  obscurity,  anrl  all  efforts  to  discover  our  pi 
costor  have  hitherto  failed.    The  gloom  and  darknesa  eushr 
ing  the  past  are  not  yet  sufficiently  dispelled  by  the  light  of 
euce  to  reveal  prehistoric  man  in  his  ojirly  stagt,?*. 

The  geologist  and  the  archjoologisl  have  been  ■  n; 

in  the  search.    They  have  followed  the  trail  of  nib.t  i-.. .-_, 
lance  and  can  tell  us  something  about  him  within  narrow  li^ 
But  beyond  these  their  efforts  have  met  with  lit: 
thU  jjoint  it  seems  as  if  some  hnge  effacing  hand  h, 
the  field  and  blotted  out  almost  every  trace  of  his  ■ 

And  this  is  no  more  imagination.    A  htige  oflfaciug  hat 


•  Mm  and  the  OUrwI  PerJnd.     By  f*.  K  WTfjcht     Iiit 
*j)f*^ni  A  Cu. 
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IwSpOicrosft  the  field  and  wiiw^d  out  tho  records  written  as  with 
\\\  iron  pen  on  tho  rocks,  and  has  engraven  in  their  stead  a  pal- 
impsest of  its  own.  The  Ice  age  ia  now  a  familiar  topic,  and  ita 
massive  ice-sheet  a  reality  to  all.  The  continental  glaciers  which 
covered  a  great  part  of  North  America  and  Europe  with  ice  thou- 
sands of  foot  thick,  and  enduring  for  thousands  of  years,  Htorailly 
rept  from  the  face  of  the  country  the  monuments  of  precedini^ 
life,  leaving  in  their  place  iU  own  memorials  which  the  geologist 
is  now  learning  to  interpret. 

Here  is  tho  unexpected  l)arrier  which  meetn  the  arcbmologist 

ind   the  geologist  in  their  investigations.    They  can  follow  the 

trail  of  man  back  into  the  Pleistocene  era  almost  or  quite  to  the 

pCdgo  of  the  ice.    There  it  cither  becomes  exceedingly  faint  or  ia 

lost  altogether.    In  the  tangled  maze  of  glacial  history  the  pre- 

'vious  confusion  is  worsH  confounded,  and  the  thin  thread  of  evi- 

I donee  for  man's  existence  is  broken  or  lost. 
I  The  nature  and  date  of  the  Glacial  era  and  man's  relation  to  it 
Ihus  became  inipnrtant  problems  in  the  main  issue,  and  it  is  these 
with  which  Prof.  Wright's  book  deals.  To  some  geologists  the 
Ice  age  was  single,  to  others  it  ap|>ears  to  have  been  double,  triple, 
or  oven  more  complex.  Some  believe  that  man  was  contemporary 
with  the  later  and  even  with  the  earlier  stages  of  the  era.  Space 
will  not  allow  us  bore  to  do  more  than  mention  these  divergences 

I  of  opinion,  but  so  mucli  was  necessary  in  order  to  understand  the 
icope  of  the  work. 
The  appearance  of  Prof.  Wright's  little  book  has  been  tho 
Bignal  for  a  renewal  of  tho  controversy  with  fresh  energy,  not  to 
Ruy  with  acrimony,  yet  in  it  the  ordinary  reader  would  scarcely 
fiud  any  cause  for  commotion.  It  is  for  the  most  part  merely  a 
^condensation  of  tho  same  writer's  larger  work  on  the  I(':e  Age  in 
^B4orth  America.  Its  aim  is  to  lay  before  the  gonortil  reader  a 
^bhort  sketch  of  tlie  present  state  of  our  knowledge  of  the  Glacial 
^■era,  and  to  briefly  state  tlie  ovideuce  bearing  on  man's  existence 
during  it  or  any  part  of  it.  The  book  is  not  sensational ;  it  con- 
stains  little  or  nothing  that  is  new  ;  it  publishes  no  startling  facts; 
propounds  no  novel  or  strange  theories,  scientific  or  uuscien- 
ific ;  it  is  simply,  as  it  professes,  a  summary  view  over  the  field 
'  glacial  geology. 
The  author  is  well  known  to  geologists  by  his  share  in  the 
epoch-making  work  of  tracing  the  southern  limit  of  the  ice-sheet 
cross  tho  Ni)rth  American  continent*.  This  was  accomplished 
him  in  connection  with  Lewis,  (Jpham,  Smock,  Chamborlin, 
>>ok,  Leverett,  etc.,  and,  as  far  as  the  western  Illinois  State 
may  now  bn  conBidere<l  definitely  known.  In  this  great 
-ark  Prof,  Wright  may  fairly  claim  a  place  amoug  the  firsts 
mencod  his  studies  on  the  drift  hills  of  Andover. 
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Mahk.,  as  oarly  oh  187(5,  whon  his  Hrst  paper  watt  resui  iMfon 
BoBton  Society  of  Naiunil  Hi8tory.     I^r^ely  through   him 
latut  Pnsf.  H.  Carvill  Lewin  was  brought  int/>  the  work,  rtni] 
author's  fitiidies  on  the  Mnir  Glacier  in  Alaska  gaw  ur  modJ 
our  early  knowlolg©  of  a  region  previously  almost  a  terra  • 
nila  to  science. 

QuaLilicatious  thus  won  by  hanl  work  in  the  field  Mv-nn- 
the  author,  Prof.  Wright,  no  mean  place  among  glacial  ^ 
1(1  mititlf?  hiui  t')  111  least  res[M'rlful  att4iiitic»n.     It  18  thi 
amewhat  surpriaing  to  note  the  storm  of  criticism  and  evtm  j 
with  which  the  work  has  l>een  assaila^l  by  certain  geologii 

Far  he  it  from  us  to  deprecate  criticism,  even  if  aov-  Vyn 

far  is  it  from  the  desire  of  the  author.     But  wo  ft-  ;.od| 

the  name  of  science  in  entering  a  protest,  and  a  strong  ono,  agaii 
the  style  ami  manner  of  the  articles  which  have  appeared  in  i 
dciimalion  of  the  work  and  in  denunciation  o!  the  writer. 

In  thus  protesting  against  ao  unnsual  and  u]>|Mirt'ntly 
oerted  an  attack  we  do  not  wish  in  any  way  to  defend  U'^  '■■ 
from  fio  much  criticism  as  is  just  and  courteous.     Tlie  b< 
from  perfect.    We  can  not  acquit  the  writer  of  appaniut  ha«if  i 
its  completion.     Besides  inaccurate  exproBsions  there  are  in  aoii 
places    insufficient    statementB   of   the  divergences    of    opini^ 
Many  of  those  have  htHjn  already  pointtnl  out,  un'l  have  re 
all  the  blame  that  is  duo.  and  in  no  measured  l^rnis.    Th# 
for  instance,  should  have  run.  The  Glacial  Era  and  Man»  for 
its  ten  chapters  only  one  is  closely  connected  with  human 
tory.      It  is  scanely  correct   to  write  of  the  great   int«rlob 
moraines  as  meilial  (page  100).     We  presume  that  cmr  aat 
means  that  their  material  was  carried  ou  the  ioo  during  it«  fla 
This  was  in  great  part  true,  but  they  did  not  exist  ati  mcdj 
moraines  at  any  time,  and  were  only  formed  at  the  melting  ond  { 
ae  ice-sheet    Nor  do  we  think  that  any  evidence  worth  roniddl 
tion  oon  he  adduced   in  sup|)ort  of  llif*  suppoKition  of  n 
southern  subsidence  to  explain  t)ie  origin  of  the  loe^  tu  the 
siasippi  Valley.    Wo  think  that  Prof.  Wright  should  have  i 
nized  the  fact  that  northern  drift  had  been  reported  fr<»m 
tucky  many  years  befora  his  visit  (page  212^,  and  t 

"  I  have  traced  the  limit  of  southern  bowlders  for  ; ^kB 

miles  across  the  country  "  is  certainly  unfortutmttL    It  in,  ] 
literally  true  in  the  sense  intended,  but  it  is  liaM  'job 

tion.  and  has  l>een  misconstrued.  We  might  u ..  jcdi 
use  of  the  word  "preglacial."  In  this,  however,  he  h»k 
companionn  among  girdogical  writers. 

Wo  may  further  adii  that  his  explanation  of  thi-  rf-lAli^ 
the  ri^rf  to  the  glacier  has  been  anailutl  will 
pdefensihle.    There  is,  however,  little    < 
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the  woak  poiuU  of  the  volume,  because  thia  has  alrcnidy  been 
lone  in  a  most  excellent  aud  exhaustive  manner.  Tlie  reviewers 
are  curtainly  to  be  coniiilimented  on  ttioir  aouiiu'ii.  an<l  wo  trust 

^tbut  in  a  second  edition  Prof.  Wright  will  take  full  advaiituge  of 
i\\v  kinflueRs  of  his  lynx-eyed  critics.    We  believe  that  he  may 

'  comfort  himf*t>lf  mth  the  thought  that  the  worst  that  could  be 
kid  has  been  said  concerning  his  little  volume. 
But  while  wo  admit  that  such  faults  as  those  above  noted  jus- 
tify unfavorable  criticism  to  the  extent  of  the  errors,  we  can  not 
for  a  moment  allow  that  they  warrant  the  oni*-fiidetl,  ix^rsisfcent, 
aud  personal  attacks  that  have  been  made  on  book  and  author. 
The  iityl«  of  sevpnil  of  theHe  iy,  to  say  the  least,  extra-scientiflc. 

I  One  of  Prof.  Wright's  assailants  has  so  far  forgottc^n  thoamoni- 
^icA  of  debate  and  the  con.sidomtion  due  to  himself  and  his  pro- 
fession as  to  employ  e[)ithets  whiL'h  cnu  only  bo  correctly  de- 
scribed as  **  Billingsgate.''  Not  all,  we  are  happy  to  say.  or  even 
the  majority,  have  btton  so  Kclf-disrospootful.  We  will  po.^tpone 
thift  ciiHC  for  Ihi*  prestmt.    Mounwlillti  wy  proprwe  tt)  diHsectsouieof 

I  the  other  iTriticisnis,  which,  being  clothed  in  a  more  de<!ent  and 
reputable  dress,  may  lawfully  claim  the  right  to  appear  in  public. 
Granting  this  freedom  from  indecent  exposure  of  temper  on 
the  |mrt  of  most  of  the  hostile  i-eviews,  we  yet  can  not  acquit 
tlieir  authors  of  manifesting  unnecessary  seventy  and  also  of 
^—lacking  that  calm  judicial  spirit  which  alone  can  give  value  to  a 
^Bitriticism.  There  is  too  little  logic  and  too  much  jtassion  mani- 
^Vff>i«tod  in  iht'ir  writing.  Wo  would  remind  such  belligereut«  that 
jBcoutradictiou  is  not  logic,  and  that  ridicule  and  contempt  are  not 
argument.    To  pooh-pooh  an  opponent's  evidence  may  amuse  the 

bi^orant,  hut  can  not  mislead  the  thoughtful.  With  these  it  is 
far  mure  likely  to  recoil  and  hurt  the  cause  in  which  it  is  em- 
ployed. It  is  surprising  and  at  the  sttme  time  somewhat  amnsing 
I  to  those  otitsido  of  the  fray  to  see  weapons  so  unscientific  em- 
phjyed  in  what  professes  to  beascientilio  tliscussion.  To  the  pub- 
lic the  onslaught  made  on  Prof.  Wright  by  chiefly  official  geolo- 
^sts  savors  too  strongly  of  the  old-time,  intolerant,  theological 
luothoil  of  crushing  a  formidable  rival  by  dint  of  concerted  action 
or  force  in  default  of  reason.  This  may  be  altogether  an  unwar- 
ranteil  inforencf;  imleed,  one  can  not  readily  admit  even  the  sup- 
]Kjsition,  but  it  is  inevitable,  and  for  it  thesn  writers  alone  are  re- 
sponsible. 

Some  of  the  critics  have  gone  out  of  their  way  to  make  cans- 

i\c  remarks  on  the  profession  of  the  author.    Surely  they  should 

familiar  enough  witli  the  rpronls  of  Hcicnire  to  !«•  aware  that, 

spite  of  all  the  obstiicles  which  theology  has  thrown  in  her 

\mXht  Qijuiy  theologians  have  riaen  superior  ti>  their  en^n^onment, 

in  g»«ih>gy  m  dovply  indeblwl.     Without  the  labors  of 
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Buckland,  Sedgwick  and  Woodward,  Bonney,  BUku,  Cr 
FUber  and   Reuard,  Uaughton  aad   Hitclicock.  many  ralua^ 
cliaptcrs  would  bo  mUsing  froni  her  HtpratTin*.    Insttf^  of 
gTotting  tbat  a  theological  profesoor  ahouUl  be  found  in  the  j 
logical  field,  it  would  be  more  seemly  to  wisli  thAt  there 
mort"  suob  rnon.     Innteud  i>f  showing  wy-  '     "  "'  h« 

er^  »>hould  be  made  welcome.    Official  i       :  voiifl 

are  out  of  place  in  science.    The  field  is  the  world,  the  harrcct  If 
plenteous,  and  the  laborers  are  all  too  few. 

Especially  inappropriate  is  the  above  objection  when  it  oobms 
from  men  whose  time  is  largely  occupied  witls  the  labors  of  nd* 
miuistrative  office,  leaving  only  the  spare  hours  for  th*  ■'  '■  f 
geology.    We  freely  a<lmit  tbat  men  whose  livos  are  win  u^ 

to  geoloi^  tflioulii  piXMlnce  the  ^jreabjst  resulU*.    They  bare 
vantages  possesse<l  by  no  others.    Concentration  of  thought 
energy,  command  of   funds,  access  to  books,  and  assistance 
Tuany  needed  kinds,  all  thoso  things  ore  theirs.    But  the  fact 
nuiini<  that  ttie  great  bulk  of  the  work  always  \ia»  t»een  and  sK 
is  done  by  volunteers,  working  for  the  mo$it  {tart  at  their  own  i 
pense  of  tini«  and  money.    The  amutenr  is  too  >  ' 
upon  by  tlie  professional,  but  it  hati  hapf>ened  ov- . 
that  the  professional  has  been  glad  to  borrow  the  rcenlt*  of 
amateur,  and  more  than  oncft  hft*i  the  ama'- 
U}v  in  a  contest.    It  was  an  amateur,  Nicol,  :^ 
the  gneissic  rocks  of  the  west  of  Scotland  were  of  Archwtan  i 
and  not  metamorphosed  Silurian   strata,  atnl,  '"         '     ' 
years  tbe  authority  of  Murchisou  and  the  Britir-. 
vey  was  arrayed  against  him  and  his  single  voice  was  di 
by  thoir  ofliciul  shoutings,  yet  time  haa  justified  )   ^ 
"  Secret  of  the  Highlands,"  lately  wrung  from  tbe  \xv. 
has  been  proclaimed  by  Nature  in  tones  bo  louil  that  : 
nation  or  concert  conld  prevent  its  being  heard.     It  is 
assert,  to  attempt  by  any  other  means  than  fair  and  open  iirg 
mont  to  put  down  the  amateur  in  science.    He  post^osseaa  tonocl] 
of  life  and  purpose  n<iual  or  superior  to  that  of  ofiieials  or  ] 
fessionals.    ihlany  of   the  brightest   names  on  her  roll   an* 
names  of  amateurs,  from  those  of  Hugh  Miller,  the  J^ 
mason,  and  William  Smith,  "the  father  of  Knglihh  ^     ■  ^.■. 
others  in  the  present  day,  ti>o  nnmorons  and  too  well  known  to  j 
naTr)e<l  hprft. 

The  chapter  of  Prof.  Wright's  book  which  has  spn.*iaUy  oroti 
tlio  iro  of  the  critica  is  on  Relics  of  Man  in  the  Olacial  Peii^ 
wliere  tlio  aufhor  hr-  "     N-d  all    : '  '  "  m 

t)mt  poKResH  any  ini|<  <    in  wti<>  .1 

reporteti  from  strata  of  probable  nr  known  glai'iiU  data 
^'vidence  of  eai-li  U  .net  forth  ooncicely  yet  clearly.    PoidtiTfr 
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InBiona  are  not  drawn,  and  the  reader  is  cautioned  agraiiiBt  hasty 
jadfiTnent,    It  is  not  easy  to  seo  how  the  srnnty  and  frajifmpntary 
videuco  connecting  man  with  tho  Ico  age  could  have  been  more 
airly  stated.    Only  six  examples  in  all  are  given,  and  no  case  is 
rought  forward  in  whose  favor  a  considerable  mass  of  e\idence 
■an  ri'jt  ho  ijuoled.    None  is  new.    Thoy  have  been  before  the  sci- 
^Bntific  world  and  the  general   public  more  or  less  for  several 
;,  and  their  evidence,  pro  and  con,  has  been  sifted  and  resifted, 
;mt  its  value  can  now  bo  fairly  w^cll  estimated.    And  wo  are 
udacious  enough  to  believe  that  there  are  men  as  competent  to 
imate  it  as  any  of  the  self-appointed  judges  who  have  taken  on 
hemselves  to  sit  in  judgment  on  the  author.     Yet  more,  our 
Itemerity  goes  so  far  as  to  lead  us  to  prefer  tbo  calm  aud  t«m- 
leraie  conclusions  of  .such  men  to  the  contemptuous  and  almost 
jtassiouatG  utterances  of  others,  learned  and  able  we  admit,  but 
evidently  carried  away  by  a  common  impulse  or  (wo  say  it  reluc- 
ntly,  but  tho  facts  irresistibly  suggest  it)  acting  under  instruc- 
ions  which  they  can  not  resist.    Their  zeal  has  outrun  their  dis- 
cretion. 

Coming  down  to  details^  we  note  that  the  critics  are  not  always 
greed  among  themselves.  One  of  them,  a  distinguished  archa?- 
ologist,*  admitting  that  "as  a  glacialist  the  author  stands  among 
the  first  in  the  country,"  goes  on  to  assert  that  tho  well-known 
gravels  at  Trenton,  N.  J.,  where  Dr.  Abbott  has  been  for  years 
finding  very  rude  argillito  imi>lement8,  are  of  doubtful  date  and 
"  require  more  study  before  we  can  assign  their  probable  age." 
But  an  equally  distinguished  geologist, "  the  head  of  the  glacial 
diviKiou  of  the  United  States  Survey,*'  nays  "  the  Trenton  gravel  is 
strictly  contemporaneous  with  the  Belvidere  moraine,"  thus  mak- 
ing it  coeval  with  the  greatest  extension  of  the  ice.  Not  even  Dr. 
I  Abbott  himficlf  has  clairaod  a  greater  age  for  the  gravels  and 
their  contained  implements  than  this;  and  Prof.  Wright  is  yet 
more  moderate  in  his  estimates,  assigning  them  to  the  later  or 
even  to  the  last  stages  of  the  era  of  ice.  Until,  therefore,  it  is  defi- 
nitely proved  that  all  tho  investigators  are  mistaken  who  believe 
that  thoy  have  really  taken  these  implements  from  undisturbed 
strata,  wo  think  our  author  is  justified  in  his  conclusions. 
If  it  would  not  be  too  presumptuous  in  an  outsider,  wo  would 
remind  the  diatinguished  archieologist  that  tho  whole  problem  is 
not  contained  in  the  position  of  the  tools.  Other  elements  are 
concerned,  and  it  is  not  logical  to  insinuate  a  doubt  concerning 
one  lino  of  argument  and  t(»  remain  silent  on  all  the  rest,  or  to 
fluote  his  own  negative  experience  against  j)ositive  testimony. 
It  would  be  tedious  to  dwell  on  the  details  of  similar  finds  in 

•  Hrieno^  October  38.  1892. 
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,  Ohio  and  Indiana.    The  utt«r  rejection  and  alighting  of  \ 

cause  it  does  not  come  from  experts  is,  in  onr  hni;  i| 

lent,  a  serious  blunder.    It  is  easy,  by  the  ae>  u  of  supe- 

^rior  knowledge  and  "later  information,"  todi^cr- ....  ..■>l0jhoneet, 

and  competent  work  by  men  who  are  termed,  not  trith  respect, 
t"  amateurs."  We  have  already  shown  what  science  owes  to  ama- 
enrs.  Let  us  take  the  further  libtirty— and  we  do  so  with  tbo  pro- 
foundest  respect  for  the  distinguished  professionals  conccroed— of 
eminding  them  of  the  experience  of  their  European  bretl 
ift  similar  case.  Fifty  years  have  gone  by  since  M.  Boucher] 
Perthes  found  in  the  gravel  near  Amiens  implements  of  ht 
manufacture.  His  discoveries  were  published  and  recoived  by  1 
scieutific  world  with  complacent  contempt  and  neglect,  not  to  i 
opposition.  *'  The  gravels  were  modem/'  "  the  beds  bad  been  i 
turbed,"  "  the  implements  had  been  recently  inserted,"  **  * ' 
story  was  fictitious,"  *  and  its  author  a  *'  cheat,"  a  "shy 
a  "  charlatan,"  as  nearly  as  French  politeness  could  match 
torm».  But  time  rolled  on,  the  evidence  could  not  bo  shaken 
neglect  and  contradiction ;  and  when  at  last  a  committee  was  sent 
to  the  spot  they  returned  unanimously  convinced  that  the  ama- 
^teur  was  right,  and  that  all  the  previously  beld  theories  of 
fists  on  the  antiquity  of  man  must  bo  reconstructed  tliroc 
inding  of  these  rude  implements  by  M.  Boucher  de  Perthes, 
ary  repeats  itself,  and  we  respectfully  urge  on  Prof.  Wrighll 
critics  the  careful  study  of  the  little  incident  alx>ve  quoted,  i 
^especially  the  momentous  moral  which  it  implies  and  which  w^ 
leave  them  to  draw. 

The  caution  of  our  author  is  shown  In  his  discussion  o&  tbe 
Aoat  doubtful  case^  that  from  Claymont,  Delaw:  m  ia- 

plementwas  reported  by  Mr.Cresson  fromthePii  .<TaTol 

underlying  the  Trenton  gravel,  and  consequently  of  gnatur  sgv. 
lWo  need  not  remind  our  rea<iers  that  tl.  '   nanded  in 

ipport  of  every  discovery  of  human  rel.  :  idly  with 

the  implied  distance  of  their  date.    This  is  just,  ami  the  laugaagr 
employed  concerning  the  Claymont  tool  cofuld  scarcely  hav| 
more  guarded.    Prof.  Wright  says  (page  Sf.'JS),  **As  tb(«ra| 
much  chance  for  error  and  so  little  opportimity  to  v 
elusion,  we  may  well  wait  before  buiJdiug  a  theory  \x\j^ 
opponents  could  hardly  desire  more  caution. 
Wo  may,  however,  linger  awhile  over  tl 

well-known  relics  from  Table  Mountain,  Cu. . 

first  announced  by  Prof.  Whitney,  in  bis  report  on  \ 
survoy  (if  that  Sttite,  and  others  have  h" 
can  uot  horo  give  details,  but  must  eonl-, 
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tliat  they  were  found  in  the  auriferous  gravel  underlying  a  sheet 
of  lava  which  flowed  over  them  and  has  since  been  glaciated  and 
cut  through  by  the  stream.    Naturally,  the  occurrence  of  human 

aliiTS,  and  relics  of  so  late  a  type  as  were  these,  was  not  easily 

epted  by  archBBologisls  or  geologists.    Probability  and  preju- 

lice  were  both  on  the  other  aide.    But  both  must  yield  before  suf- 

3cient  evidence;  and  we  make  bold  to  say  that,  in  the  face  of  the 

Bstimony  now  accumulated,  skepticism  is  no  longer  reasonable. 

The  objection  raised  against  the  discovery  is  unworthy  of  the 

table  archu'ologist  *  from  whom  it  comes,    "  They  belong  to  a  mod- 
fcm  industry,  and  were  probably  left  in  their  shafts  by  the  al>o- 
tiginal  gold-diggers  a  few  centuries  before  the  conquest.    The 
bianner  of  their  deposition  alone  proves  this,  and  the  case  is  given 
up  by  Prof.  Ilaynes  in  his  appendix  to  Prof.  Wright's  book," 
Wo  do  not  wish  to  be  discourteous,  but  justice  impels  us  to  ask 
,     if  this  distinguished  archwologist  rpally  expects  the  public,  or  the 
HBcientist  accustomed  to  the  weighing  of  evidence,  to  accept  the 
^insinuation  of  one  who  was  not  nf-^ar  the  spot  in  preference  to  the 
sworn  statement  of  cue  who  was  there,  and  testifies  that  he  took 
the  relics  with  hia  own  hands  out  of  the  gravel,  and  that  there 
ras  no  disturbance  (such  as  an  aboriginal  shaft)  or  natural  fissure 
by  which  access  could  bo  obtained  either  there  or  in  the  neighhor- 
jood.    Verily,  to  us  this  seems  like  "  criticism  run  mad." 

As  to  competency  in  a  matter  of  this  kind,  we  will  hear  Mr.  G. 
F.  Becker,  in  the  Bulletin  of  the  Geological  Society  of  America, 
1S9I,  page  192 : 

"  It  has  sometimes  been  objected  to  the  authenticity  of  imple- 
lents  in  the  gravels  that  the  finders,  with  the  exception  of  I>r. 
H.  Boyce,  were  minors  and  not  scientific  men.    Now,  so  far  as 
|he  detection  of  a  fraud  is  concerned,  a  good  miner,  regularly 
employed  in  superintending  the  workings,  would  be  much  more 
pompotent  than  the  ordinary  geological  visitor.    The  superin- 
tendent sees,  day  by  day,  every  foot  of  new  ground  exposed,  and 
.  is  his  business  to  become  thoroughly  acquainted  with  its  char- 
ct«r;  while  he  is  familiar  with  every  device  for  'salting'  a 
ilaim.    The  geological  visitor  finds  a  mine  timbered  and  smoked. 
Ho  can  not  fully  acquaint  himself  with  the  ground,  and  is  usually 
infamiliar  with  tricks.    It  is  therefore  an  argument  in  favor  of 
ae  authenticity  of  implements  that  they  have  been  found  by 
ainers.  .  .  .  ThGreiH,inmyopinion,  no  escape  from  the  conclusion 
iat  the  implements  actually  occurre<l  near  the  bottom  of  the 
paveU,  and  that  thoy  were  deposited  where  they  were  found  at 
It  ■  ' '  oining  pebbles  and  matrix." 

1  -    above-quoted  opinion  of  Prof.  Haynes  we 
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must  takd  tlie  liberty  of  saying  that  it  is  logically  iml«i 
Prof.  Hayues  is  only  discussing  the  "  find"  in  its  rdatEon  to ' 
tiary  man,  which  is  a  totally  difforttnt  topic.    Tl  ■ 
iiig  must  of  the  objectiona  to  the  Calif oriiian  ;  the  tacit 

afisumption  that  the  glaciation  of  the  lava  beds  was  contempo- 
raneous with  that  of  tho  Northern  Status.    Tliis  is  unprored^i 
probably  untrue.    Its  rejection  may  remove  the  chief  difficaAti 

Once  more  we  must  return  to  the  charge.    We  rej 
obliged  to  criticise  the  same  critic  for  another  example  of  : 
reasoning,  but,  in  view  of  the  severity  of  tho  attack  on 
Wright,  we  feel  that  the  assailants  should  not  and  will  not  obj 
to  the  counter- thrust. 

The  story  of  the  Nampa  image  is  now  well  known.    It 
told  by  Prof,  Wright,  iu  1890  and  IH'Jl,  to  the  BohU>u  Societ 
Natural  History,  and  by  them  published  in  their  PnxMMxlii^ 
The  image  is  a  small  figure  of  burnt  clay,  about  one  iuch  and 
alf  long,  which  is  said  to  have  been  broiiprht  up  by  the  san 
pump  from  the  surface  of  an  old  soil  at  the  depth  of  three  hun- 
dred and  twenty  feet  below  a  sheet  of  lava  fifteen  feet  thick,   llie 
"find"  was  not  hastily  and  superficiully  e^    i    '      '.     A  lon_ 
careful  inquiry  and  a  visit  wex-e  ibn  mtiausiM  :ig  tho  'i 

and  collateral  investigation  was  made  into  the  roputation  and  an- 
tecedents of  tho  informants.  All  this  has  been  before  tho  world 
for  many  mouths,  but  no  refutation  or  rebutting  tcgtimoor  Jiflfc 
been  offered.  Yet  the  following  extract  will  show  how  coat 
ously  the  investigation  is  tos.sed  aside : 

"  Dr.  Wright's  last  examplo  is  the  feeblest  of  all— th«  Ni 
image.*  ...  It  is  sad  to  destroy  illusions,  but  when  this  saoM 
^image,  with  its  story,  was  laid  before  a  well-known  gov 

ologist,  he  at  once  recognized  it  as  a  clay  toy  manafaciu 
the  neighboring  Pocatollo  Indians,  and  tho  ponoa  dittpUj 
replied,  with  engaging  frankness,  '  Well,  now,  don't  giy» 
away.'"t 

Mark  iu  this  connection  the  iiwt  that  not  a  fragmen 
t^r-evidenue  is  brought  There  is  nothing,  absolutely  n 
shake  the  previous  testimony.  An  anonymous  letter  could ' 

used  in  a  court  of  law,  yot  here  is  not  even  ao  moish  a^ 
loroly  an  anonymous  statement  is  brought  forward  solnmf 
one  who  is  supposed  to  be  acciuttomod  to  sei'iouB  iu 
a  rebuttal  of  written  and  repeated  testimony  from  mcoi  ot  j 


•  Solenoe,  Otitolxv  S8, 1891 
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K  and  roputation.    11  is  not  easy  to  believe  that  snch  a  logical 
allacy  coulrl  come  from  sucb  a  source.    Tho  ipse  dixit  of  a  mau 
the  position  of  this  critic  might  be  entitled  to  respect,  hut 
e  have  not  even  that.    He  can  scarcely  expect  scientists  accus- 
tomodj  aa  the  author,  to  look  for  arj^umonts  to  accept  this  bald 
statement.    It  is  diflicult  to  treat  it  seriously.    Ritrum  tenealis, 
'aviicif    Let  him  get  from  the  "  woU-known  government  geolo- 
gist,"' here  and  thus  referred  to,  a  full,  exact,  and  certified  state- 
ment of  the  conversation  over  his  own  signature,  giving  all  de- 
tails as  he  recalls  them,  irhat  he  said,  where,  when,  and  to  whom ; 
ith  what  was  said  to  him  in  reply  and  by  whom,  and  the  criti- 
Um  will  then  be  worth  consideration.    But,  as  it  now  stands,  it 
weaker  and  feebler  than  the  weakest  and  feeblest  of  the  cases 
hich  Prof.  "Wright  has  brought  forward. 

Of  course,  wo  can  only  guess  who  this  well-known  sovomment 

eologist  can  bo,  but  if  circumstances  indicate  correctly  it  will,  in 

lUT  opinion,  be  long  before  any  statement  such  as  that  above  de- 

''fiired  will  be  obtained  from  him  to  confirm  this  illogical  objoction 

to  our  author's  express  assertion.     Wo  will  further  say  that  the 

wner  of  the  image  positively  and  emphatically  denies  in  writing 

aving  over  himself  made  the  remark  above  anonymously  quoted, 

nd  volunteers  the  further  statement   that  he  knows  nothing 

whatever  of  the  whole  alleged  occurrence. 

Such  insinuations,  unaccompanied  with  evidence  and  intended 
to  undermine  confidence  in  the  results  of  years  of  persistent  work, 
are  really  beneath  notice,  save  to  expose  their  uttor  logical  base- 
lessness and  the  animus  whose  shadow  is  visible  beneath  and 
aronnd  them.  Let  us  turn  to  some  criticisms  of  a  different  kind. 
There  is  another  tone  somelimcs  adopted,  less  undignified  per- 
ps,  but  not  less  inappropriate  and  offensive,  especially  in  a  sup- 
;>osed  scientific  discussion.  It  maybe  called  the  "omniscient" 
le.  It  sounds  as  if  coming  from  some  lofty  height  wherefrom 
the  writer  can  dii>oern  all  the  details  of  a  struggle  in  which  the 
unfortunate  actor  below  is  bearing  an  Insignificant  part.  This 
tylo  is  a  danger  especially  besetting  men  in  olllcial  positions, 
infallibility  of  office  is  well  known  and  sometimes  amusing. 
Ko  mistakes  allowed."  It  is  a  form  of  apostolical  succession 
unknown  in  the  realm  of  science.  The  mantle  of  Elijah  is 
pposed  to  rest  on  Elisha,  whether  it  fits  or  not.  To  those  official 
geologists  who  so  far  forget  themselves  as  to  assnme  the  air  of 
perior  knowledge,  especially  to  the  younger  ones,  wo  rospect- 
uUy  conimeud  the  wise  and  witty  saying  of  Whewell,  the  great 
rjf  Trinity,  at  Cambridge:  "  Be  not  too  positive;  we  are  all 

.ii-iiT^   flirt  \*<  IT  t  Ti  rrggj^" 

^  •  on  Prof.  Wriglit's  book  suggest  the  men- 

}.    A  positive  statement  \a  made  on  a 
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moot  point  in  science.  Thus  ire  read,*  "  It  is  demonstrated  Uii 
the  Ice  age  was  prolonged  and  complex."  Perhaps  it  was 
We  express  no  opinion.  But  the  distinguished  glacialist  ir 
wrote  it  is  "wrell  aware  that  not  a  few  among  his  brothor-geol 
gists — men  of  experience,  ability,  and  reputation  perhaps  equal 
his  own — totally  disagree  with  him  here,  and  believe  that  the  e 
dence  does  not  warrant  so  great  an  extension  of  the  era. 
doubt  the  question  is  settled  in  the  mind  of  the  writer  and  to 
entire  satisfaction,  but  he  is  guilty  of  misleading  the  public 
thus  baldly  stating  the  proposition.  Thus  printed,  it  impli 
either  that  no  one  differs  from  him,  or  that  those  who  do  so  differ 
are  unworthy  of  mention  or  consideration.  Logically,  it  is  beg- 
ging the  question,  for  the  whole  controversy  hinges  on  this  poini 
It  is  more  than  this,  it  is  connnitting  the  very  error  which  he  hi 
charged  on  Prof.  Wright.  He  says.f  "Instead  of  pointing  o 
clearly  and  fairly  differences  of  opinion  on  vital  joints.  Pi 
Wright  turns  aside,"  etc.  We  can  not  find  in  the  volume  an; 
assertion  that  the  Ice  age  was  a  unit,  though  this  is  the 
entertained  by  its  author.  On  the  contrary,  fourteen  pages 
filled  with  the  arguments  on  both  sides,  enabling  a  reader 
form  his  own  opinion.  It  is  fair  to  expect  the  critic  to  shua" 
the  fault  which  he  condemns.  Yet  here  he  has  himself  com- 
mitted it. 

Again,  our  distinguished  critic  boldly  asserts.J  "No  geologii 
expert  of  unqneationecl  competence  has  ever  yet,  so  far  as  we 
learn,  found  a  single  implement  or  stone  flaked  by  man  in  a  gli 
cial  formation  in  America  which  was  clearly  deposited  cootm 
pomneously  with  it."    Possibly  so.    We  here  express  no  opinit 
on  this  or  on  any  other  moot  point    But  we  may  ask.  By  whi 
right  does  ho  set  himself  up  as  a  judge  of  the  competence  of  % 
other  workers  who  think  that  they  liave  found  such  stones 
Who,  in  his  opinion,  are  experts?     Where  shall  such  men  1 
found,  and  by  what  touchstone  shall  they  be  tried  ?    Is  offici 
connection  the  grand  sine  qua  non  f   The  outsider  is  almost  drivi 
to  this  conclusion  by  the  tone  of  the  criticism.     Art*  there  n 
other  men  as  competent  as  he  who  are  of  a  different  opinion  ? 
the  mature  judgment  of  long-standing  workers  who  have  eann 
by  time  and  labor  a  right  to  speak  to  be  waived  aside  in  favor 
the  opinion  of  some  single  expert  ?    And  who  shall  testify  to  thi 
expert's  expertness  ?   It  would  bo  ungenerous  to  assume  that  a  hi 
tie  band  of  scientists  seriously  desire  to  extol  themselves  and 
other  by  attempting  to  "sit  down"  on  every  one  outside.    Yet 
us  assure  them  that  this  is  the  conclusion  to  which  their  language 
leads.    The  air  of  dogmatic  assumption  and  superiority  that  per*. 
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var3ti8  iiinny  of  the  criticisms  of  Prof.  Wriglit's  book  is  dangerous 
.to  the  fm^fdom  of  scieuUfii:  tUscussion. 

la  an  unsigned  review  publisheti  in  an  iasuo.of  the  Chicago 
Hhuno  in  October,  1802,  wo  read:  "Prof.  Wright  believes  that 
there  was  but  one  Ice  epoch.  In.  the  present  volume  this  question 
is  so  handled  as  to  leave  the  impression  that  the  general  opinion 
of  glacialists  is  in  favor  of  but  a  single  epoch."  How  tnie  this 
charge  is  let  the  following  extract  show  (page  109):  "Do  the  pho- 
uomena  necessarily  indicate  absolutely  distinct  Glacial  epochs 
separated  by  a  period  iu  which  the  ice  had  wholly  disappeared 
from  the  glaciated  areas  to  the  north  ?  That  they  do  is  main- 
tained by  President  Chamberlin  and  many  others  who  have  wide 
acquaintance  with  the  facts.  That  they  do  not  certainly  indicate 
a  complete  disappearance  of  the  ice  during  an  extensive  intergla- 
cial  era  is  cniKd)le,  however,  of  being  maintained  without  forfeit- 
ing one's  rights  to  the  respect  of  his  follow -geologists."  The  criti- 
cism is  anonymous,  and  we  are  thereby  spared  the  disagreeable 
association  of  any  naTne  with  a  direct  niisropresontation,  due,  lot 
ua  hoi>o,  either  to  careless  reading  or  previous  writing. 

To  one  of  these  two  causes  we  should  also  probably  assign  the 
remark,  "  Mr.  I^verett's  work  is  ignored,"  *  whnreaH  Prof.  Wright 
quotas  Mr,  Leverett's  work  as  correcting  that  of  President  Cliam- 
borlin  iu  the  delineation  of  the  terminal  moraine  south  of  L&ka 
Michigan  (page  101}. 

Another  of  these  exports  f  writes  in  the  same  omniscient  style 
about  the  "  unskilled  observers  whose  difficulty  is  to  distinguish 
between  objects  included  in  the  ancient  gravel  when  it  was  formed 
and  those  imbedded  recently.  .  .  .  Neither  of  the  four  are  geolo- 
gists {sic),  and  thoy  could  not  well  have  appreciaUnl  the  need  of 
extreme  care.*'  Any  reader  of  the  evidence  can  form  his  own 
opinion  upon  this  assertion.  Again,  "Four  of  the  rude  speci- 
said  by  inexpert  observers  to  have  been  found  in  place  in 
ial  gravels,"  etc. ;  and  again,  "  The  unsafe  matter  furnished 
by  inconsiderate  bookmakers  to  a  credulous  public.''  This  sort  of 
writing  would  in  ordinary  mortals  bo  called  roncejted  and  unbe- 
coming, but  probably  from  the  jsens  of  the  self -appointed  exports 
it  is  perfectly  proper  toward  the  amateur  aud  the  public.  How- 
ever, let  it  pass ;  there  is  more  to  come. 

As  if  tliid  were  not  enough,  we  read  in  the  same  place  the  fol- 
lowing yet  more  unsciontidc  statement :  "  The  implement  from 
Tuscarawas  County,  Ohio,  can  be  duplicated  from  the  refuse  de- 
posits of  any  of  the  great  Indian  quarry-shops  of  this  country.*' 
This  is  an  extraordinary  assertion,  surpassing  in  audacity  any 

•  Diftl,  Chicago,  Konnnbcr  16,  1893,  p.  800. 
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previously  quoted.  "We  are  famiUftr  with  the  Newcomereto' 
flint,  antl  can  clmllonge  the  production  of  any  reject  from  the  w 
lithic  refuse-hnaps,  or  iudeeid  uf  any  fac-simile  that  could  xnisle 
a  roal  expert  ou  either  continent.  We  are  giving  no  opinion  \» 
on  its  nature  or  on  its  relation  to  the  gravels  in  whic!)  it  is  foun 
Wg  simply  i^rotest  against  the  assumption  by  any  one  of  the  ri^ 
to  deny  tlie  corapetenc*  of  the  oldest  and  most  careful  ohscrvei 
in  favor  of  his  own  innuendo  and  without  a  tittle  of  evidence, 
is  idle  to  tell  us  that  "  gravels  reset,"  •  that  "  flints  may  be  into 
dncod  after  deposition,"  that  "stones  may  bo  broken  by  Nature 
as  to  simulate  the  work  of  man,"  etc.  All  this  we  know,  but  i 
ask  the  reason  for  8uspe<*tiug  that  tliese  things  have  happem 
here  and  without  detection.  Without  this  the  objections  a 
mere  insinuations  from  men  who  will  not  admit  that  others  knc 
more  than  themselves ;  effusions  of  the  "  omniscient?  "  in  the  gal 
of  "agnostics,"  if  we  may  be  pfirdonwl  for  borrowing  the  st; 
the  Emerald  Isle. 

We  scarcely  agree  with  some  of  the  critics  that  it  is  un 
ble  to  take  the  public  into  con6dence  until  final  and  positive 
suits  are  obtained.  This,  again,  savors  too  much  of  officialisn 
The  reading  part  of  the  public  is  interested  in  the  work  of  di 
co\*ery  not  less  than  in  the  outcome,  and  is  able  and  willing  1 
watch  its  process.  Prof.  Wright  was  advised  against  pnblia 
tion  by  the  "head  of  the  glacial  division,**  on  the  ground  of  th 
immaturity  f  of  the  investigation  and  the  liability  to  teaching  th 
public  erroneous  views.  The  ready  sale  of  The  Ice  Age  in  Nort 
America,  now  in  its  third  edition,  is  a  proof  that  !ho  public 
ready  and  the  time  ripe,  and  few  who  have  read  it  with  ordinar 
c^re  can  fail  to  grasp  the  real  condition  of  the  problem.  W 
think  that  any  reader  who  deduces  final  and  positive  conclusioi 
from  the  book  has  read  it  to  little  purpose.  Suspense  of  jud; 
mcnt  is  not  a  state  of  mind  congenial  to  the  untrained  or  always" 
found  in  the  trained,  but  this  must  bo  the  mental  attitude  of  anj 
reader  of  the  work  in  regard  to  the  great  problem  of  which 
treats.    Anxious  regard  for  the  public  is  entirely  sui>ererogator 

Moreover,  if  justification  for  such  public^ition  of  incompl 
work  were  required,  it  may  readily  be  found  in  th©  example 
the  "head  of  the  glacial  division  "  himself,  who  very  soon  aftfl 
his  appointment  published  in  the  Second  Annual  Report  a  map 
the  terminal  moraine  of  the  second  Qlacial  epoch.  How  incom 
plete  this  was  may  easily  be  seen  by  any  one  who  will  take  th 
trouble  to  compare  it  with  the  latest  work  in  the  same  field.  Mo 
raine  after  moraine  has  been  added  outside  the  terminal  morai 


*  AmortcftD  Antiqavfui,  Janutr;,  1898,  p.  Sfi. 
f  Dial,  Jaoaaf7  1,  IMS,  p.  6. 
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bhiefly  by  the  labors  of  Mr.  Leverett,  until  the  t«rmin.al  raoraine 
BOW  »lTin»st  coiiioidos,  ill  Ohiout  least,  with  tlie  souMitirn  margin 
of  the  drift  area. 

Far  be  it  from  us  to  impute  unworthy  motives  to  any  one  of 
jLhese  critics.  We  would,  if  wo  could,  b(*lieve  that  they  are  all 
ipelled  solely  by  a  love  of  truth  and  a  regard  for  the  public 
(ood.  But  wo  regret  that  they  have  not  made  this  less  question- 
ikble.  Criticism  of  a  former  colleague  in  terms  so  unsparing  is 
sure,  whether  justly  or  unjustly,  to  be  interpreted  according  to  its 
Bbvious  spirit.  Wo  unwillingly  think  of  words  so  ugly  as  "  jeal- 
jusy/' "  conspiracy,'^ "  conctTted  attack,"  etc.,  but  we  warn  these 
"critics  that  thuy  will  hear  them  if  they  have  not  already  come  to 

illieir  ears.    They  may  fancy  that  they  are  the  sole  proprietors  of 
the  field,  but  there  are  men  of  science  in  the  land  whose  voices 
fprill  be  heard  in  loud  and  earnest  protest,  and  whose  voir^^s  when 
heard  will  carry  weight  with  their  brethren  and  with  the  public. 
American  geologists  will  not  be  silenced  by  official  insolence  or 
warned  off  their  fields  of  investigation  by  "notices  of  trespass" 
^from  self-appointed  owners.     The  whole  tone  of  the  discussion  on 
^kne  aide  is  fur  from  honorable  to  science,  and  will  not  redound  bo 
^■kbe  credit  of  American  geology. 

^P  We  have  said  enough.  We  will  not  touch  on  tlmt  part  of  the 
controversy  springing  out  of  the  author's  connection  with  the 
jUnited  States  <iuoIogical  Survey.  It  may  be  right  to  estimate  a 
Dean's  work  by  the  number  of  days  for  which  he  was  paid.*  This 
Ib  probably  the  otlk'ial  method  of  ruckoniug,  but  wo  will  remind 
the  critic  who  dwells  on  this  point  that  amateurs  are  in  the  habit 
>f  spending  time  and  money  very  freely  without  hope  of  recom- 
ense  an*!,  indeed,  without  keeping  any  record.  Pn^abiy  this 
fact  lies  at  the  lK)ttoni  of  the  diaorepancy  nn  whifh  so  inneh  stress 
tms  been  laid. 

There  is  one  articlu  which  demands  a  few  Mpecml  words.    It 
pomes  from  the  peu  of  a  much  younger  man  than  Prof.  Wright, 
kud  allowance  should  perhaps  be  made  on  this  ground.     We  ob- 
erve  that  in  his  reply  the  professor  seems  to  be  cousoinus  of  this, 
kod  to  havi-  restrained  his  j>en.     But,  after  granting  s*3  much,  we 
pan  not  act^uit  tiiis  gentleman  of  forgetting  the  courtesy  duo  to 
pldor  man  and  an  older  geologist  than  himself.    Energy  of  ex- 
Bion  may  he  forgiven  in  the  heat  of  argument,  especially  if  it 
fcni«es  from  strength  of  conviction.     Even  authoritative  and  dic- 
lUM'inl  assertion  without  condescending  to  give  reasons,  however 
llogieul,  is  not  unpardonable  in  an  opponent.    Hard  blows  re- 
vived in  fair  tight  may  leavn  scars,  but  their  memory  does  not 
!«•:  and  ip<ri  words  bastUy  spokeup  tliuugh  not  plvasont. 


*  l»U],  Jwrary  I.  |H1»3,  p.  7. 
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seldom  leave  a  lasting  sure  ou  the  mind  of  a  generuus  f 
8Uoh   is  iisurtUy  healed   by  the  rcjidy  and   full   apology 
quickly  follows. 

But  a  combatant  who  stoops  to  employ  weapons  irhic 
opponent  di<»iains  to  use,  places  himself  thereby  outside  i»l 
pale  of  honorable  warfare  ;  and  the  controversiaiist  who  dr 
to  the  use  of  unparliaiuentary  language  in  debate  b  solf-exd' 
from  further  participation. 

It  is  with  regret  that  wo  write  this,  but  it  is  duo  to  : 
cherish  the  honor  of  their  science  and  the  credit  of  Aii.. ;:, 
geologists  to  enter  an  earnest  and  serious  protest  again: 
a<U>ption  of  a  tone  so  bitter  and  lungu^e  so  unusual  ae  t" 
which  cluvnicteri/e  the  article  above  reforriKl  to.  We  aro  unab^ 
to  fully  fathom  the  motives  which  led  the  writer  to  transKreM  « 
far  the  limits  of  judicial  calmness  and  social  courf*  ■'  be 

Ueve  that  his  own  manly  feeling  will  sooner  or  Ibt   ;  lUii 

provoke  his  regret.  Meanwhile  the  only  result  will  be  to  ariiOM 
symi>athy  with  the  author,  whose  calm,  dispas8i<  t  '  .nd  logij 
cal  replies  place  th©  theologian-geologist  on  a  ni..  nrttacn 

ground    abnve   his   professional    but   younger   and    over  - 

brother.     Wi*   regret   that   the  Anmrican    Antbropologi-  i 

stooped  to  allow  its  pages  to  be  disfigured  with  words  v> 
no  conceivable  circumstances  can  be  applicable  by  one  !■ 
to  another,  or  used  by  one  in  reference  to  another.     It  is  dtiij*.  ui 
without  speaking  too  strongly,  to  characteriKe  fitly  so  Bagra&i 
breach  of  the  unwritten  code. 

This  critic  has,  of  course,  u  p<jrfect  right  to  find  fault,  if 
desires,  with  any  jMU-t  or  parts  of  the  author's  work.    This  b 
tit  to  do  in  regard  to  his  measurements  of  the  ' 

Glacier.    But  he  has  done  so  in  terms  unn.     - 

and  contemptuous.    Ho  contrasts  the  "  blundering  ottoinp 
Wright  with  thu  "excellent  mf^asuicmeuts"  of  Reid.    Thi 
gave  seventy  and  the  latter  sevwn  f«.!t  m  day.t    Thvdiffi 
of  course  great  and  aur[)riaing;  but  the  dogmatism  of  our 
geologist  is  not  very  woll  tiiueil,  for  ndmittt«dly  the  twn  rai 
meats  do  not  relate  t.u  the  same  part  uf  the  glacier.     M< 
we  may  be  permitted  to  hazani  the  inofTeusive  rnmark  t>i 
other  side  that,  after  all.  Prof.  Wright's  figures  are  tn 
mony  with  some  other  known  facts  than  an*  tbn  «• 
We  must  presume  that  this  critic  is  aware,  lb 
ontly  forth),'  moment  forgotlflu,  if- ■'    ■'    ■■■•^ 
move  at  only  a  few  feet  daily  in  . 
laniis  liave  a  much  more  rapid  ratv.     1 

•  Tm  KllM'!  t  r.^l  V'H       i)l      Ilri..Ti    1?'»V      '^Vi.    illlil    'l     1 


'  AuivKtMu  AiiUtriit*u^l><((  Jwnfu^f  t 
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lent  of  fifty  feet  per  day  in  the  middle.    The  glacier  of  Karajak, 
four  Diiles  across,  moves  at  thirty  feet  daily,  while  one  at  Upema- 
vik  travels  at  ninety-nine  feet  every  twenty-four  hours.    Combin- 
ig  all  these  statements  we  recommend  waiting  before  criticising. 
The  severe  and  caustic  animadversions  above  criticised  certain- 
ly show  on  the  part  of  the  critic  a  conntge  almost  amounting  to 
recklessness,  but  he  has  not  always  tempered  hia  zeal  with  truth. 
In  his  anxiety  to  discover  "  unhistoric  statemeuta/*  as  Prof.  Hux- 
ley once  called  them,  in  Prof.  Wright's  book,  he  has  not  been  suf- 
ficiently careful  that  his  "  tinds  "  wore  in  undisturbed  strata,  that 
they  did  not  come  from  a  talus,  or  had  not  been  inserted  at  a  later 
date.     But  what  shall  wo  say  if  thoy  prove  to  have  been  inserted 
rby  himself   for  subsequent  exhumation,  Cardiff-giant   fashion  ? 
^^^jet  us  rend  what  he  says  in  the  review  here  under  consideration 
^Hpage  92) :  "  Prof.  Wright  conveys  the  implication  that  the  Clay- 
^Kxnont  argillite  indicates  the  existence  of  E^arly  glacial  or  preglacial 
^kian,  and  that  the  Calaveras  skull  and  the  Nampa  image  in  like 
^^manuer  indicate  preglacial  or  Tertiary  man,  the  implication  be- 
I      ing,  however,  deceptively  guarded  by  indeBnite  expressions  and 
^Lmeuningloss  cross-references." 
^       We  have  already  quoted  (i>age  770)  Prof.  Wright's  language 

t regarding  the  Claymont  tool,  and  will  only  express  our  surprise 
that  any  one  possessing  our  critic's  command  of  the  English  lan- 
£|iiage  could  extract  from  it  the  above  meaning. 
I  As  to  the  other  two  instances,  we  will  trespass  on  our  reader's 
patience  by  gi\'ing  here  also  Prof.  Wright's  own  words  (page  ::299) : 
^^"  1  can  only  say  that  the  amount  of  erosion  since  the  lava  erup- 
^■tion  of  western  Idaho  is  not  excessive,  and  very  likely  may  be 
^■"brought  within  ten  or  twenty  thousand  yearK."  And  in  regard  to 
^Vthe  Calaveras  lava  he  writes  (page  iJ3u),  "The  question  of  abso- 
lute time  can  not  be  considered  separately  without  much  further 
Lstudy."  Then, following  u  suggestion  of  Prof.  Prestwich, adopted 
[by  Mr.  Becker, he  infers,  "not  that  man  is  so  extremely  ancient  in 
^alifoniia,  but  that  many  of  thr-so  plants  and  animals  have  con- 
ftinued  to  a  more  recent  date  than  has  ordinarily  been  supposed." 
Consideration  of  the  above  extracts  on  both  sides  renders  it  in- 
comprehensible how  Prof.  Wright's  language  can  be  interpreted 
[to  imply  a  belief  in  yirpglacial  or  Tertiary  man.  The  whole  tenor 
jf  his  book  is  opposed  to  this  belief,  and  those  geologists  who  are 
[familiar  with  the  long  rows  of  6gnros  whereby  this  very  critic  is 
avcctuitoined  to  express  his  date  for  the  Ice  age  and  the  yet  longer 
uray  which  gives  the  date  assigned  by  him  to  the  pregiacia]  or 
|Tertiary  period,  will  be  amuserl  at  his  nervous  apprehension  here 
M  about  ten  or  twenty  thousand  years. 

f  thie  proselyte  is  proverbial,  and  the  readiness  with  ■ 
lis  former  faitli.   But  this  gentleman  will  excuse 
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us  for  romiixdiug  him  (memory  is  sometimes  inconvenient)  of 
own  words  in  I88S.  His  own  views  of  paliiK)lithic  man  were  tbi 
as  unsouml  as,iiccording  to  him,are  those  of  Prof.  Wright  to-dj 
In  this  very  magazine  he  wrote,*  "  Among  the  most  recent 
satisfactory  archaKilogic  discoveries  of  this  conntry  are  those 
two  chipxM'd  impU^ments  of  bhick  6int  found  in  Oliio  by  Dr.  M( 
at  MadiHonville  and  Loveland,  iu  deposits  of  loess  and  ai|ueo-gl 
cial  gravel  which  O.  F,  Wright  has  shown  to  represent  a  cloaii 
episode  of  the  lat«r  Glacial  epoch."  Agaiu^  **  Excluding  all  dout 
ful  cases,  there  remains  a  fairly  consistent  body  of  testimony  ini 
eating  the  existence  of  a  human  population  in  North  America  dt 
ing  the  later  Ico  ejioch." 

Much  more  might  be  quoted,  but  we  will  spare  the  feelings 
our  critic.  It  is  not  fair  to  taunt  a  man  with  change  of  mini 
Every  scientist  should  bo  open  to  conviction  and  therefore  subj 
to  chang<^  But  we  do  look  for  a  moi*e  tolei*ant  spirit  from  oo 
who  has  so  recently  seen  fit  to  change  his  own  faith  on  an  impoi 
tant  subject.  He  has  been  converted  from  the  error  of  his  wayi 
and  now  looks  down  on  his  benighted  brethren^  not  with  pity,  ha 
with  feigned  contempt.  We  would  fain  know  the  causes  of  hi 
conversion,  but  forltcar  to  speculate,  and  will  rather  believe  thi 
his  logical  mind  has  yielded  to  arguments  which  he  could  not 
sist  and  which  bade  him  destroy  a  faith  which  once  ho  prcache<8 
Possibly  th«  evidence  derived  from  the  new  science  of  f/c^'-omorph; 
has  been  largely  instrumental  in  working  this  transformation. 

We  will  not  repeat  what  we  have  already  said  about  the  divep 
gent  views  ou  the  nature  of  the  It^  age,  further  tbau  to  remar] 
for  the  benefit  of  this  critic  that  WhewolTswise  saw  above  quole( 
may  be  recalled  with  advantage  here. 

Nor  will  we  further  follow  this  extraordinary  effusion.  Mos 
of  its  charges  have  been  made  by  others  in  less  offensive  terms  out 
already  noticed  in  this  paper.  Suffice  it  to  say  that  we  fiml  it  hard 
to  comprehend  how  a  scientist  could  allow  his  bettor  judgment  t 
he  so  far  entirely  overridden.  No  surer  indication  of  a  bad  case 
can  be  given  than  "  calling  names;'  and  next  time  he  enters  Ih 
arena  we  advise  our  indignant  champion  to  submit  to  the  carefu 
search  of  some  calm  and  judicious  friend  who  will  see  to  it  thai 
he  carries  into  the  field  no  unkniglitly  weapons  concealed  abont 
his  person — in  other  words,  that  he  request  a  fritmd  to  aid  him  in 
confining  his  exuberance  of  language  within  due  bounds  by  tli 
expurgation  of  such  idiosyncratic  terms  as  "  egotist iciil,"  "  incoui' 
petont/'  "  shyster,"  "  dupe,"  "  knave,"  "  harpy,"  "  betinseled  chaN 
latan,"  with  others  of  a  similar  nature  which  are  not  usually  fouad 
in  the  current  vocabularv  of  his  scientific  co-workers. 


*  Populor  Scimicc  lioaiKlj,  Juoary,  1SS8. 
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le  word  in  eauclusion.  We  wish  to  make  it  distinctly  uiuler- 
Btood  that  we  here  give  no  (tpiiiioii  on  any  of  the  subjects  in  dis- 
pute. Our  purpose  is  twofold:  first,  to  show  the  illogical  positions 
'in  which  several  of  the  critics  of  the  work  have  placed  themselves; 
k  and, secondly,  to  expose  the  spirit  which  characterizes  the  reviews. 
^■Quoting  from  the  Ameriean  (geologist  for  February :  **  We  at  pres- 
^■ent  content  ourselves  with  a  protest  against  the  tone  adopted  by 
^Beonio  of  the  critics  and  the  air  of  assumption  and  of  sup<*riority 
^■which  pervades  their  remarks.  Botli  are  eminently  unbecoming 
^to  scientific  lilorature  and  derogatory  to  the  dignity  of  science. 
We  may  add  that  thny  are  in  striking  contrast  to  the  moderation 
ikI  dignity  uf  the  replies. 
"  It  is  somewhat  difficult ...  to  discover  the  motive  which  has 
to  so  violent  an  att^wk  on  a  work  which,  after  all,  merely 
fenmmarizes  with  caution  the  evidence  as  it  stands  and  dritws  a 
^uulilied  conclusion  from  it.  SU-ango  indeed  is  it  to  see  thu  tlieo- 
logian  in  the  van  of  the  evoluti<mary  army,  with  tlio  geologist 
'and  the  ar chief dogist  lingering  in  the  rear.'^ 

BTlyTH.  TRFIGEAH  has  furnished,  in  the  shape  of  categorical 
^l-LVX  answers  to  the  code  of  questions  sent  out  by  Mr.  J.  O.  Frazer, 
^^of  the  Council  of  the  Anthropological  Institute,  a  mass  of  in- 
formation respecting  those  most  interesting  of  savages,  the  Alaoris 
>f  Now  Zealnnrl.  Culling  out  the  more  important  statements  and 
jiving  them  current  fonn,  we  obtain  a  picture  of  a  race  which 
ias  played  an  important  part  in  the  iMkst  hi.sl^ry  of  the  region 
fehey  dwell  in,  and  whose  presence  is  in  all  probability  destined  to 
leave  a  permanent  impression  in  the  life  of  the  colony  in  which 
piey  are  being  merged. 

The  Maoris  are  divided  into  tribes,  which,  coming  from  a  com- 
ion  ancestry,  are  somewhat  of  a  clannish  character,  and  sub- 
tribes;  a  few  of  the  names  of  which  are  derived  from  animals 
objects.    No  sanctity  is  attached  to  the  animal  or  plant  from 
irhich  the  tribal  name  is  derived,  nor  is  there  any  suijerstition 
^bout  killing  or  eating  it.    The  tribes  are  not  distinguished  by 
lifferences  of  drfss  <ir  mode  of  wearing  the  hair. 

Whiln  pnvti'.'ular  ceremonies  kmi  the  birth  of  a  child  are  not 

II  priestly  forms  and  incantations  are  observed 

in   notuMo  families,  during  one  of 

dj  the  father  lias  to  plunge  into  the 

After  contlnement  till  the  ceremonies 
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of  purification  are  performed,  of  which  there  ar**  two  t'orms. 
one  form  two  fires  are  kinJled — **  ntjw  fir«s/'  made  by  the  frirti 
of  wood — one  for  the  gods  and  one  for  the  pi-iost-chieftiiin 
Fern  root  is  cooked  nvpr  the  firo  for  the  gods,  waved  over  t1 
child  by  the  pripst,  and  afterwiird  placed  in  some  sacrpd  ajxit. 
the  female  tribe-priest  is  present,  she  waves  the  fern  root  cotiki 
on  her  firo,  touches  the  baby  iu  several  places,  and,  pretending 
eat  the  fom  root  without  doing  it,  also  puts  it  away.  If  «he 
not  present,  u  hiy  li^furc  is  mudo  of  weeds  to  represent  her. 
the  other  form  a  number  of  clay  balls,  representiuj?  as  many  a 
cestral  chiefs,  are  ma^lo  by  the  priest,  and  little  mounds,  ea( 
named  aft^*r  a  j^od.  near  them.  The  priest  takes  a  branch,  pm 
it,  binds  half  round  the  baby's  waist,  chants  his  Invocation ;  lb 
sprinkles  mother  and  infant  by  means  of  a  branch,  and  chan 
a^iin.  When  the  song  is  finished  he  plants  the  branch,  and  if 
grows  the  child  will  be  a  warrior.  Then  three  ov#*tis  are  raaii 
one  for  the  mother,  one  for  the  priest,  and  one  for  the  gods,  an 
fond  is  cooked  (»n  them,  A  number  of  pieces  of  pumice  are  plac 
in  a  row  and  tiauiiMl  for  the  cliiM's  ancostors.  The  priestd  uffi 
food  from  the  gods'  ov^n  to  each  stone  iu  turn,  of  which  they  ni 
invited  to  eat  ("the  soul"  of  the  food),  and  with  this  the  /a/m 
removed.  Infanticide  is  not  practiced,  because  thei*t»  is  room  U 
all,  and  the  tribes  want  boys  for  warriors  and  g^rls  to  be  mother 

At  puberty  the  eldest  son  of  a  head  chief  is  initiated  into  th 
secrets  of  priestcraft  aud  witchcraft,  with  ceremonies  that  bi 
g^n  with  a  fe;ist  in  which  the  pooide  are  not  allowed  to  eat  fr<» 
dawn  till  dark.  Ashed  is  built,  exclusively  by  chiefs,  of  pal 
branches,  the  number  of  sticks  on  each  side  of  which  musi  b 
equal,  in  which  the  old  Ariki  sleeps  the  rirst  night.  The  yonn 
man  is  sent  to  him  at  dawn — naked,  for  fear  liis  clothes  ma; 
bring  defilement.  He  is  urged  to  sleep,  while  the  priest  watch 
for  omens  of  ]>rkintfs.  If  an  arm  or  leg  jerks  inward,  it  indi 
cates  luck ;  hut  if  it  jerk  outward,  the  lad  can  not  l»e  tauj^ht.  Tlu 
incantations  are  repeated  and  the  secrets  are  taught.  The  legpntl 
say  that  in  the  old  land  whence  the  Maoris  came  there  was  a  co 
hige  in  which  the  young  men  were  t>aught  astronomy,  agricultur( 
etc.  A  young  chief's  instruction  was  considered  successful  if  hi 
was  able  to  strike  a  slave  dead  by  repeating  a  charm.  This  sUU 
ment  may  bo  disbelieved,  the  author  remarks, "but  tapu  is 
awful  weapon,  I  have  seen  a  strong  young  man  die  the  same  «la 
he  was  tapned ;  the  victims  die  under  it  as  though  their  strengt 
ran  out  as  water." 

Tattooing  is  practiced  by  all — the  full  tattooing  of  a  bra' 
taking  place  after  he  has  distinguished  himself  in  war.     It  is  f: 
fomie<l  to  the  accompaniment  of  tattoo  songs,  anrl  involves  tayui 
The  person  undergoing  the  process  is  prohibited  from  eating  fisl 
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leys  tho  fish  is  held  up  to  see  tho  tattooing?.  No  gourd  or  cala- 
must  be  eateu  from  if  children  have  playfully  made  tattoo- 
fing  marks  upon  it.  Th«  priest  and  all  the  people  are  /ii/>it  on 
[ticcouut  of  the  bitKid  during  the  operatiim,  but  the  ceremony  of 
[making  ovens  iH  gone  through,  much  as  iu  the  purification  rites; 
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IciJid  the  tapu  is  transferred  to  the  go«is*  food  by  tb»'  priest  hau- 
iling  one  of  tb**  hot  sUmes  of  thtMr  oven. 

Ciirls  Wf.T''  itfiven  great  license  from  a  very  early  Hge  in  the 

..r   l.^.rs.     Some  girls,  however,  were  born  proud,  and 

\\  one  Hwwtheurt  or  had  none,  but  this  waa   rare, 

"d  <he  l)eoame  tapu  to  her  huBbaud.    Any  one 
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outside  tin*  relation  of  brother  aud  sister  could  marry,  althow; 
mnrriHge  of  first  cousins  was  preatly  disliked.  Poly^my  pr 
vailed  among  th<tse  wlin  could  afford  it,  aud  whoso  cirrumstani 
or  incliuulion  led  iuto  it,  ''but  as  tlie  tribe  supporte<l  all  in  foo 
the  mean  men  would  be  prevented,  in  some  way  or  another,  fro 

haviiijj:  lar^e  »■-' 
meats."  Bet  rotli;L 
drenwas  common  amoi 
peopleof  high  birth.  " 
no  betrothal,  there 
generally  a  lot  of  talk  an 
s<|iialibUnK,  every  one  i 
the  tribe  thinking  heh) 
a  right  to  i  uterf ere,  till 
last  the  young  couple, 
lovers,  would  flee  to  th 
bush  until  their  living  W 
gether  was  agreed  to.  Th 
girl  generally  began  th 
courting.  I  have  ofti 
seen  the  pretty  little  lo 
letter  fall  at  the  feet  of 
lover — it  was  a  little  h 
of  flax  made  into  a  h 
Haobi  Womas.  knot;  *yes'  was  made b| 

pulling  the  knot  tigh 
'no*  by  leaving  the  *  matrimonial  noose'  aloue.  .  .  .  Sometini 
in  the  wJxare  maityro  (the  wooing-house),  a  building  in  which  th 
young  of  both  sexes  assembled  for  play,  songs,  dances,  etc.,  ther 
would  beat  stated  times  a  meeting;  when  the  fires  burned  low 
a  girl  would  stand  up  in  the  dark  and  say,  'I  love  So-and-so- 
I  want  him  for  uiy  husband.'  If  ho  ooughe*!  (sign  of  assent)  oi 
said  *  yes,'  it  was  well ;  if  only  dead  silence,  she  rovere<i  her  he;« 
with  her  robe  and  wtis  ashauied.  This  was  not  often,  as  she  gen 
erally  had  managed  to  ascertain  (either  by  her  own  inquiry  orb; 
sending  a  girl  fri(;nd)  if  the  proposal  was  acceptable.  On  the  oth*) 
hand,  sometimes  a  mother  wuuld  attend,  and  say,  *  I  want  So-and 
so  for  ray  son.*  If  not  acceptable,  there  was  geuerally  mocking 
and  she  was  told  to  let  the  young  people  have  their  hoiise  (thC 
wooiiig-hr)nse)  to  themselves.  Sometimes,  if  the  unbetrotbtil  pair 
had  not  secured  the  consent  of  the  parents,  a  late  suitur  would 
appear  upon  the  scene,  and  the  poor  girl  got  almost  hauled 
death  between  thnm  all.  .  ,  ,  Girls  have  been  injurec]  forUfei 
these  disputes,  or  oven  munlerwl  by  the  losing  party.  Thei*o 
geueiully  a  show  of  force,  more  or  less  severe ;  but  after  she 
been  taken  away,  the  parents  came  to  see  the  pair,  aud  wh 
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resents  hail  becfn  interchanged  nil  were  satisfied."  U  was  some- 
ime«  the  cuHtom  for  u  man  who  had  many  wives  to  lend  one  of 
em  to  a  guest  whom  he  wiahed  to  honor  greatly. 
Disease  was  supposed  to  be  caused  by  the  entry  of  an  evil 
spirit  into  tlie  body  or  by  the  anger  of  some  deity  or  demon, 
^urwes  were  sought  through  exorcisms,  etc.,  by  the  priest ;  while 
or  certain  alTti^rtiuus  special  melhotU  of  niedicsl  treat  lueut  were 
sed,  appai*enlly  with  cousiderable  success.  Wouuds  were  (^onor- 
Uy  l«ft  to  tht>nis(4vt^s.  after  broken  pieces  of  siKuir  or  bone  had 
[Lceu  c'Xtracti'id ;  uud  they  healed  in  a  manner  that  a  European 
lould  hardly  credit. 

To  avoid  having  tbt*  homt*  lapufd  by  deaths  <'hiufs  whnn  dying 
ere  lairried  into  yimie  shed.     At-  thu  sound  of  the  wail  fruui  the 
ivea  and  relatives,  friends  gathered  and  cut  themselves  with 
iharp  shells  and  pieces  of  flint — womou  in  the  face,  and  men  on 
ne  side  of  the  neck.   The  hair  was  cut  off  on  one  side,  while  a  few 
ODg  locks  were  sometimes  left  untouched  as  a  memorial  of  t}ie 
(departed.    The  burden  of  the  lament  was,  **  Go  on,  we  follow." 
'^'he  friends,  who  came  from  longdistancestoTnourn,  wore  wreaths 
of  green  leaves  or  lycopodium.    Sometimes  the  body  was  buried ; 
in  other  parts  of  the  country  it  was  placed  in  a  little  house  with 
the  greenstone  club,  etc., of  the  deceased;  sometimes  in  two  pieces 
of  a  canoe  placed  upright  together,  the  corpse  being  tied  in  a  sit- 
ting posture  on  a  grating  through  which  the  decomposed  parts 
fell ;  at  other  times  it  was  placed  in  a  small  cauoe  au<i  set  up  in 
the  branches  of  a  tree.    Slaves  were  killed  sometimes,  and  the 
«hjef  wife  strangled  herself,  to  be  buried  with  her  lord.    A  ixiro 
root  was  placed  in  the  haiul  uf  n  dead  child  that  it  might  have 
foo<l  for  its  journey  to  AVt/iya  ;  food  was  also  buried  with  a  chief. 
The  exhumation  took  place  from  a  year  to  two  years  after  death, 
ith  intricate  ceremonies,  including  the  consecration  of  the  spade 
rith  which  the  body  was  dug  up,  the  charms  for  the  binding  up 
of  the  bones,  for  the  scraping,  for  the  l>earer8,  lustrations  of  those 
engaged,  lifting  the  iap^i  from  them, etc.   The  bones  were  scraped, 
inted,  decorated,  painted,  and  set  with  feathers.     When  thny 
d  been  seen  and  wept  over  by  all  the  relatives,  they  were  packed 
way  in  the  dark  ancestral  burial  cave,  or  else  thrown  into  some 
nacceasible  rift  ov  deep  chasm,  lest  some  enemy  might  get  hold 
f  the  jbkull,  to  Uiunt  it  or  to  use  it  as  a  baler  for  a  canoe.    Fish- 
ooks  made  from  the  jaws,  and  llutes,  pins,  etc.,  from  the  bones, 
irpposed  to  be  terrible  insults  to  the  relatives.    Hence  the 
I  pulture. 
'©r  must  be  revenge^l  by  every  member  of  the  tribe  until 

"'  ' '■  -btrtined.    A  chief,  when  dying,  left  a.s  his 

I  revenge  for  his  people  to  carry  out,  and 
'iiute  sumo  one  ]icrson  to  devote  himself  to 
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this  especial  purpose.    Such  dfttth  orders  were  looked  upon 
saci'ed  coiiiTiiauds.   Vengeance,  or  propitiation  by  bloodshed,* 
be  obtained  by  assaulting  a  tribe  which  had  nothing  to  do  with  ill 
c-aiisc  of  quarrel :  but,  gftncrally,  the  tribe  or  family  '■*  tlp«*  iniu 
derer  was  singled  out  and  a  vendetta  was  declared. 

While  all  of  a  man's  niovnblp  property  was  hi*j  own,  in  ojna 
quence  of  the  law  of  Tnuru  or  plondfr,  a  chief  had  little  he  co« 
really  call  his  own,  excrept  his  personiU  ornaments,  weapons,  el 
which  were  tapu  by  touching  his  sacre^l  body.  A  cliief  couhl  fn^ 
II  certain  thing  by  saying,  "That  canop  is  my  biickboiit*,*'  »■! 
Then,  unless  one  was  of  greater  power  than  he,  it  was  uutourbu 
and  became  really,  for  nil  practic^il  purposes,  tbo  rhipf 
part.  Fire  was  ol»t*tined  by  friction  of  wood,  and  when 
"common  fire/'  was  kept  lighted  as  long  as  possible.    Fire-stic 

were  carried  to 
new    tires    with, 
now  fires  were  mad 
on   all    solemn    ix-d 
siona.     A   chief,  t<j 
must    have   his    o* 
sacred   6re  to  sit 
leet  some  inferior 
son  may  have  nsed 
or  have  used  some 
his  fire  to  light 
other  on  which  fo 
was    cooked. 
would  be  metaphoi^ 
Cttlly  rooking  the  cl 
himself.    The  woi 
and    men    ate    apaij 
and     generally 
iiLiin    ati*   apart ; 
eatiug  was  all  done  i 
the  op«n  air,  Ix<cac 
food   would  tapu 
house,  and  ho  Inpu  an 
one  entering  it^    Cn 
nilmlism  wattcommd 
Formerly,  and  was  accountwl  for  by  the  desire  fur  revengw — coolj 
iug  and  eating  his  body  being  the  greatest  of  insultif  that  con 
put  upon  an  enemy.    If  the  person  oaten  had  been  a  redoul 
euf  my,  his  head  was  dried  lia  a  trophy,  and  \-  \'.  bones 

matle  into  flutes;  otherwise  iho  bones  were  tii  way.     Hur 

ing  was  of  but  little  account,  for  thoro  wore  no  Urgo  animal*. ' 
fi&hing  was  iuvestwl  with  ii  network  of  c<?n«m<ini<»8  uui  toi 
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Bvious  to  engaging  in  war  tb«  omens  were  consulted  by  taking 
number  of  fern  stulks  to  ropresont  spears,  and  others  to  repre- 
aeut  tbe  warriors.  The  spears  were  thrown  at  the  stalkm  reprit- 
iBenting  the  warrior  ehiefa  singly.  If  tlie  spear  fell  ou  his  left  side, 
[the  man  would  fall;  if  on  the  right,  he  would  live.  Then  sticks 
liiamed  for  enemies  were  thrown  at  others  named  for  the  men, 
[women,  and  children  who  were  to  remain  behind,  lest  they  should 


I 
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be  attacked  in  the  absence  of  the  warriors.  A  young  chief  on  ! 
first  war  party  received  a  special  baptism^  when  he  and  his  oonT^ 
panions  had  to  stand  naked  in  the  water  and  be  sprinkled  and 
charmed.  Until  he  had  passed  through  this  ceremony  and  the 
bloodshodding  he  was  a  nobody.  All  men  ou  a  war  party  were 
tapM  to  women,  and  had  to  do  thoir  own  cooking  because  there 
wore  no  women  along;  but  they  were  very  piirtkulur  that  food 
ehuuld  not  be  passed  by  one  tn  front  of  another,  or  put  near  a 
weapon,  or  touched  by  the  right  hand.  When  the  fight  was  over 
the  men  formed  in  ranks,  tliroe  deep,  each  hea4led  by  a  priest, 
who  received  frum  every  man  a  portion  of  hair  which  he  had  cut 
from  his  victims,  and  waved  it  as  a  wave-offering  to  the  war  god 
while  the  party  sang  the  war  song.  Approaching  their  own  tribal 
land,  they  porfonue<l  the  ceremony  of  "  turning  round  to  h>ok 
back/'  A  hole  having  been  dug  for  each  slain  enemy  chief's  head, 
turning  round  toward  the  hostile  land  the  priests  waved  and 
Hhook  the  heads  as  a  cliallengc.and  to  iiUnw  them  to  bid  farewell: 
after  which  followed  other  ceremonies,  closing  with  the  lifting  of 
the  iapu  frtim  the  warriors. 

A  curious  [loint  in  the  settling  of  ranks  was  that  the  son  was 
greater  than  his  father,  tjccause,  holding  rank  by  both  father  and 
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mother,  lit'  was  the  result  of  two  grnat  people  coming 
while  his  father  was  only  one  fl:reat  person, 

Tho  games  of  the  Maoris  included  kit<?-flying,!/>ps,'^iit**'  crai31^ 
skipping  rope.ducking  one  another, swing  (ppi-iiliar  in  clmrat'ter 
dart-thi-owing,  wrestling,  diving,  ball,  twirling  a  disk,  varion 
games  played  with  the  tiugers  and  hands,  a  kind  of  hunt  tlio  »Uj 
})er,  sliug^ing,  stilts,  draughts,  proverbs,  hiile  and  seek,  a  gai: 
played  by  boys  standing  on  their  heads  and  marking  time  wit 
their  feet,  and  <lancing.    A  certain  legend  is  of  gr^at  interest 
cause  it  mentions  a  variety  of  other  amusements,  but  more  so  ( 
account  of  iU  antiquity.    It  is  known  both  in  Samoa  and  K«1 
Zealand,  although  so  many  centuries  bar- 
lutiou  of  the  tribes  that  Samoan  is  iticouji 

Omens  weni  drawn  from  convulsive  startings  in  sleep,  and 
twitching  of  the  arms  and  legs  outward  and  inward.    Trippii 
the  foot  on  starting  and  getting  the  feet  between  tlie  tot>s  fiUu 
with  fern  were  evil.    An  itrhing  chin  denottwi  that  something  oil; 
would  be  eaten.    An  ember  popping  out  of  fire  or  the  sir: 
gas  from  burning  wu<:h1  wi.-re  omiiiuus.    Anrrditi'S,  mot-enrs. 
approach  of  the  moon  to  a  largo  star  wcru  unlucky.    Tlio  unpr 
meditated  stretching  out  or  stepping  out  with  tlie  riglit  hand 
foot  was  accepteil  aa  an  omen.   Omens  were  drawn  from  thv  fligl 
of  birds  and  from  dreams,  when  the  soul  was  supposed  to  have  lt»| 
the  body  and  wandered  in  Te  lUinga.    In  iUnass  the  soul  joui 
neyed  away  and  was  on  the  brink  of  crossing  to  hades,  but 
turned  if  the  man  lived.    Messages  were  sent  by  the  i" 
friends  gone  before.     The  souls  passed  from  south  to  u 
they  came  to  the  extreme  northwest  point  of  New  Zealand,  to 
Reimja,  the  spirit's  leap.    Here  the  soul  lea|>ed  into  the  s* 
down  the  truuk  of  a  tree,  thu  ijohufuknwn.    Hence  the  sn 
one  dead,  "He  has  slid  dovm  the  pohutukawa" — and  pa8Mi*s  to  '. 
(hades).    It  was  only  tho  soul  of  an  olTerii  '  '      '  '   wi 

accepted  by  the  gods.    When  the  fairies  ,    wol 

they  only  took  the  souls  of  the  ornamentB,  while  the  matoril 
jewels  wore  returned  to  tho  rotor.  W<?apons  have  not  soul 
actly,  but  the  weapons  which  have  btren  used  in  war  have  a^ 
derful  vinno  or  prestige,  power,  or  iniluence.  Some  weapc»nii  hvi 
curne  down  from  tho  gods,  and  have  their  go*  '^-^  '' 
up  to  chaos.  .Such  weapons  sometimtst  propl. 
about.  They  wonld  kill  with  their  subtle  p(jWL>r  Ihr 
son  who  ilurtMl  to  t^uch  them.  Tho  souIj*  of  the  du{iarl-  --  . 
exactly  worshiped,  for  Maoris  hardly  bad  the  idoa  of  trot 
woTv  not  humbly  minded  enouijli  to  worship.  Ti 
isncritircs,  but  it  was  rather  with  tlie  idoa  of  pa, 
doi ties  and  paying  honor  to  a  chief  ihaa  of  adoraltoi 
'oumai  ofOie  Anihttyfjoiogieal  htntitttit. 
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EDUCATION   OF   OUR  CX)LORED  CITIZENS. 

By  MACD    wilder  GOODWIN. 


'HAT  shall 


h'itU  tho 
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negro  ?    This  is  not  a  question 

nterest  and   self-protection. 

,The  negro  has  conie  to  stay.     The  rnco  at  present  nuniberH  somo 

Bven  or  eight  millions,  and  actually  holds  the  balance  of  power 

'numerically  in  several  of  the  Southern  States. 

The  Black  Belt,  as  it  is  to-day,  is  a  menace  to  the  country  frora 
Mississippi  to  Maine,  because  it  is  black  with  the  darkness  of 
(idleness  and  ignorance  and  immorality.     It  must  soon  be  decided 
^•hether  it  shall  ju:ruw  darker  and  darker,  or  shall  come  to  shine, 
bright  as  the  Belt  uf  Orion,  with  the  lij;ht  of  intelHprenco  and  in- 
"^dustry.    The  problem  touches  all  who  believe  that  good  govern- 
ment rests  on  good  citizenship,  and  good  citizenship  on  individual 
(inlightenuient,  thatcduciition  ih  the  tortoise  which  supports  Atbui 
n  his  tftfk  of  holding  up  the  world. 
We  are  confronted  by  a  solid  mass  of  ignorant  citizens,  noini- 
iially  if  not  actually  in  possession  of  the  ballot,  and  potent  to 
^make  or  mar  the  fabric  of  the  republic.    This  mass  is  not  de- 
creasing, but  increasing.    What  is  to  be  done  about  it  ?    Whether 
^caro  for  tho  negro  or  his  welfare  matters  not.    If  we  care  for 
I  nation,  wo  must  give  this  question  earnest  consideration.    We 
entitled  to  hold  tho  most  divergent  opinions  on  the  subjei't, 
lut  we  are  not  entitled  to  indifference,  that  fatal  policy  of  letting 
Llonc  growing  evils  which  has  wrecked  so  many  onmmunities. 
There  can  be  no  divided  opinion  on  the  desirability  of  cdncat- 
ling  citizens  of  any  race  or  color.    The  problem,  then,  so  far  as 
|the  negi-o  is  concemefK  resolves  itself  into  three  questions;  Is  he 
&]>ablu  of  being  educated  ?     What   system  of  education   best 
Qieets  his  tent])erainent  and  cimdition  ?  and  How  can  such  educa- 
tion be  given  him  ? 

To  put  the  last  two  questions  is,  of  course,  to  assume  an  affirma- 
tive answer  to  tho  first.    Assuredly  tho  negro  can  be  educated. 
IWe  may  assume  so  much  of  a  horse  or  a  dog.    How  far,  is  another 
|«tory,  as  Kudyard   Kipling  wouhi  say.     All  speculation  on  the 
Qmparative  intellectual  capacity  of  the  blark  race  is  idle.     Any 
ccnrate  estimate  must  be  bas»l  on  data  which,  in  the  nature  of 
{things,  can  not  be  available  for  some  centuries  to  C(tme. 

To  the  closest  observers  at  the  South  the  progress  of  the  negro 
appears,  on  the  whole,  remarkable,  though  statistics  might  be 
fcprepared  to  present  a  different  view.  It  is  a  well-worn  truth  thai 
^kivilization  is  classitication,  and  so  it  is  proving  with  the  bla<rks. 
^Bome  of  them  have  progressed.  Homo  have  reverted  almost  to 
^uarbansra.    Slavery  itself  was  in  its  time  a  greiit  school  of  civili- 
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zatioQ.  It  liel'i  a  fieinibarhnrous  race  in  close  contact  with  the 
superiors.  When  that  bund  was  liiosened,  Uiose  nogroos  who  had 
tht!  lib(?r  of  frficdom  in  them  stood  erwt  in  indo]>oadent  manhood; 
the  others  sank  to  earth  in  abject  liopelessness. 

Twenty-eight  years  have  elapsed  since  the  close  of  the  war. 
Those  years  liave  solved  many  problems  and  liurn^' 
UitTrrcncffi,  but  they  have  not  solvetl  thn  pro))Uim" 
mass  of  the  blacks  to  the  plane  of  intelligent  oitizonsliip.    The 
is  DjiK'h  secret  sympathy  at  the  North  with  the  supprtiwsion 
negro  vote,  because  it  is  believed  that  it  is  nut  so  much  the 
of  race  prejudice  as  of  the  determination  of  an  iut^Uigent  nunc 
ity  not  to  bo  rtiled  by  an  ignorant  and  degraded  n 
begin  civilization  with  the  Imllot  is  like  beginning  th  ■   wi| 

Revelations;  it  is  reading  backward.  Lot  us  not  ropen  thequ« 
tion  of  the  wisdom  of  the  Government  when^  hurriefl  on  by  tli 
pa-ssions  of  both  North  and  South,  it  armed  the  nogro  with  the 
ballot  as  his  sole  protection.  That  is  done.  Our  problem  is  befort* 
us.  As  the  Oriental  proverb  runs:  "To-day  is  ours;  yesterdar 
and  to-morrow  belong  to  God." 

The  negro  must  be  educated ;  but  how  ?    Education  is  a  i 
Word,  but,  unfortunately,  vague.    It  may  include  everything  fr 
the  alphabet  to  the  whole  sweep  of  arts  and  lelt«r».    It  may 
general  or  technical;  physical,  mental,  or  moral.    Let 
arrive  at  a  more  doiinito  understanding  of  iL    There  i- 
no  better  pfimllel  for  the  education  of  a  race  Uiau  the  oducaciq 
j^f  a  chilli,  only  for  every  five  years  we  must  tak^  five  htindi 
ten  foU  into  vice  but  they  dimh  into  \-irtno.     Nothing  oou 
bo  more  unreasonable  than  to  expect  to  si«  any  marked  chas. 
from  the  conditions  engendered  by  slavery  in  so  brief  a  period  i 
thirty  years;  yet  we  hear  the  accusation  c<tnstantly  made  agai 
the  negro  that  he  is  still  a  laxy,  idle  vagabond.    Perhajis  he  1 
but  it  is  only  another  illustration  of  Franklin's  r  "  *  '     '■  ^ 
Abraham  is  rejiroseritcd  as  wishing  to  cast  the 
his  tent  be<;au8e  he  will  not  worship  Jfthovoh.    But  ihe  Lord 
bukcd  Abraham,  saying.  "Have   I    not  bornu  with   th'—   ** 
ninety  and  nine  years,  and  couldst  thou  not  hear  with 
night?" 

Scarcely  a  day,  as  history  measures  lime,  has  elapsed  ^-i*  ••"  ' 
negroes,  trained  for  centuries  to  depend  on  otliers  for  i; 
pf  livelihood,  found  tlientselves  flnng  rudely  into  tho  grim 
|le  for  existence.    Not  a  f(H)t  of  land  wiis  given  them  by  Umi 
ernnient.    No  one  ever  hftanl  of  a  negro  reservation, 
left  niik<«d  to  til'  ' 
those  fur  uioro  !■ 
heritance  of  generationa.    The  fatal  neakn* 

Javod  lies  in  the  fact  that  its  teachings  sinivL*  ut  Uu-.  re 
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Charaotfir  by  oliminating  the  idea  of  moral  responsibility.  No 
Boul,  no  sin.  If  the  marriage  tie  maybe  broken  at  thti  will  of 
the  master,  aflsure<lly  it  will  f)e  at  the  pleasure  of  the  slave.  If 
the  servant  is  a  oliatUtl,  there  is  force  in  his  logic  tliat  in  convert- 
ing chicken  into  slave,  he  is  only  changing  the  form  of  proporty. 

fThe  virtues  of  the  slave  are  unquestioning  obedience  and  i>!issive 

signatiou.    Tbe  fundamental   virtues  of  the  freeman  are  self- 

ssortioa  and  active,  unflincliing  rosistanco  to  any  atta<.^k  on  his 

'rights. 

The  close  of  the  war  saw  millions  of  slaves  suddenly  enfran- 
chised. How  were  thoy  to  be  safely  translated  from  one  con- 
dition to  another,  to  enjoy  liberty  without  running  into  license, 
to  defend  themselves  without  offending  others — in  a  word,  to  be- 
come good  citizens  ?    To  the  great  good  fortune  of  the  negro  the 

icontraband  cump  at  Hampton,  Va.,  was  pljiced  under  the  control 

f«f  Qeneral  Samuel  C.  Armstrong — a  man  fitted  for  his  position, 
not  only  by  having  serveil  in  the  war  as  a  leader  of  black  troops, 

tbut  by  having  passed  his  btiyhood  as  the  son  of  a  missionary  in 
the  Hawaiian  Islands.  Tbrougli  this  early  training  he  had  an 
opportunity  of  studying  close  at  hand  the  evolution  from  bar- 
barism of  a  dark-skinned  Polynesian  people  strongly  resembling 
in  many  ways  tlie  negro  in  America. 

Describing  his  early  experiences,  he  wr*:>te,  years  afterward: 
'On  horseback  and   in  canoe  tours  with  my  father  and  alone 
&ronnd  those  grandly  picturesque   volcanic  islands,  inspecting 
fachools  and  living  much  among  the  natives  (then  generally  Chris- 
^tianized),  I  noticed  how  easily  the  children  learned  from  books, 
aow  universally  the  people  attended  church  and  had    family 
orayei-s — always  charmingly  hospitable;  and  yot  that  they  lived 
Fprotty  much  in  tbe  old  ways,  all  in  one  room,  including  the  stran- 
ger within  their  gates,  who  usually  had,  however,  the  benefit  of 
ithe  raised  end  and  a  curtain.    Tliey  seemed  to  have  accepted,  but 
tot  to  have  fully  adopted,  Christianity  ;  for  they  did  not  have 
Itlie  conditions  of  living  which  make  high  standards  of  montlity 
|l)f>ssible." 

Wiiile  heartily  in  sympathy  with  the  effort  to  Christianize 
Ithew^  people,  he  was  ftirceil  to  see  and  deplore  the  process  of  pie- 
|tiziug  without  moralizing,  which  was  repented  later  under  his  eye 
in  tbe  camp-meetings  of  the  South.    No  heathen  is  so  difficult  to 
|deal  ^vith,  as  the  negro  who  has  run  through  the  whole  gamut  of 
eligious  experience  and  still  retains  his  original  weakness  for  pil- 
fering watermelous. 

General   Armstrong's  scientific  study  of   the  negro  led  him 
irly  lo  tbe  belief  that  the  only  hope  for  tbe  black  lay,  not  in  lieing 
tielptjd,  but  in  being  taught  to  help  himself;  not  in  being  pauper- 
ised, bnt  in  being  civilized.     He  made  up  his  mind  that  any  sya- 
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ioni  of  training,  to  bu  succcwHful,  must  be  avmmctriral,  an<1  mt 
takt^  into  account  the  equal  development  of  htiart,  baud.  an<l  1i« 
It  was  to  work  out  this  theory  that  he  cons»'ntf«i  \  ^mr 

of  the  school  for  free<lmen  which  was  ^rndually  <_    ^ .    .  .  It 
the  camp  iit  Hampton.    Here,  on  the  8|>ot  rich  in  historical  met 
ries.  where  freedom  first  came  to  the  slave  through  Bet 
HutlerV  famou>i  onhn*  dodaring  him  contrabaud  of  wh 
shores  of  the  broad  bay  where  the  Monitor  and  the  Mcrrimar' 
ostfd  in  their  deadly  embrace,  General  Annstruui 

ucational  campaigu.    It  was  not  the  first  time  hi' 
of  sncli  a  scheme. 

"A  day-dream  of  the  Hampton  School  nearly  as  it  is, '  ut 
"had  come  to  me  duriug  the  war  a  few  times ;  once  in  I'lun^ 
ing  the  siege  of  Richmond,  and  once  one  beautiful  evening  on 
Gulf  of  Hexico,  while  on  the  wheol-house  of  the  transfer  «t4Mid 
ship  Illinois,  cti  roiUe  for  Texas,  with  the  Twenty-tifth 
(negro)  Corps  for  frontier  duty  on  the  Rio  Grande  River,  whit 
it  had  been  ordered,  under  General  Sheridan,  to  watch  and 
nect«sury  defeat  Maximilian  in  his  attempted  conquest  4}f  Mexio 

"The  thing  to  be  done  was  clear :  to  train  Holectttl  nopro  yoti^ 
who  should  go  out  and  teach  and  lead  their  people,  nr^t  by  i*: 
ample,  by  getting  land  and  homes;  to  give  them  not  a  dollar  that 
they  couhl  earn  for  themselves;  bt  tench  respect  for  labor;  ' 
pliice  stupid  drudgery  with  skilled  bands;  and.  to  these  enJ- 
build  up  an  industrial  system,  for  the  sake  not  only  of  self*«u| 
port  and  intelligent  labor,  but  also  for  the  sal       '    ' 
it  seemed  equally  clear  that  the  people  of  th« 
port  a  wise  work  for  the  freedmen.^' 

Time  has  more  than  juslifi4«I  his  foresight.     It  ii. 
plan  not  aUmo  a  wis«  way,  but  Ihe  tmly  way  out  of  : 
This  is  the  answer  to  the  question,  What  kind  of  (•ducation  is 
for  the  negroes  ?    First,  such  an  induefcrial  trainiT   -       ^ 
them  masters  of  their  own  faculties;  then  an  o- 
teaching  them  bow  to  save  and  how  to  sy>end  money;  anU  i 
ward  as  high  an  intellectual  education  as  they  shall  9\\t 
pjicity  and  desire  for.    That  will  Uike  care  of  it«olf.    Thi 
essential   in  making    th(>    blacks    indi>i>4^ndent  iit  Ui  malcA  tb 
home-owners  and  proptfrty'huldera.    This  is  not  a  difficnlt 
for  the  negroes  have  a  land  hunger.    The  dilficuUy  lies  iu 
im)>rovidcnt  habits,  which  too  often  rosnlt  in  mortKagod  hooW 
and  farms. 

The  emancipation  of  the  slaves  in  America  tlir«atebed  f>  fq 
low  the  Hanio  course  as  the  eninncipatiori  of    ' 
where  the  boons  of  liberty  turijcd   to  a  iux  tt 

S^lavery,  under  wasters  mmlo  often  considerate  by  liabil,  « 
igofl  for  au  industrial  slavery  far  more  bitter.    The  ev 
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»tod  Russian  serfs  straiglitway  fell  into  the  toils  of  usurers, 
o  first  ostahlishffl  and  theu  foreclosed  mortgages  on  the  litllft 
1  granted  to  the  newly  enfranchised.  At  the  South,  too,  the 
lortgaged  farm  has  been  a  weapon  of  tyranny.  Once  lot  a  negro 
^  own  his  ground  and  he  is  indeed  free ;  once  let  him  own  a  mort- 
Hcago  on  awhile  man's  farm  and  he  is  master  of  the  situation. 
^Buch  is  the  witness  borne  by  Booker  Washington,  that  eloquent 
^^oung  colored  man  who,  coming  to  Hampton  with  fifty  cents  as 
^bis  entire  capital,  worked  his  way  through  the  school  and  wont 
^out  to  found  a  similar  institution  at  Tuskegee,  Alabama.  He  is 
^fen  himself  the  best  illustration  of  the  progress  of  the  race ;  and 
^Rhe  1-ie:;it  hope  fur  the  future  was  unintentionally  expressed  by  a 
^RBouthern  white  man,  who,  after  seeing  him  pass  on  the  street,  ex- 
claimed with  an  oath,  "By 1  it's  all  I  can  do  to  help  saying 

'J/i>;«r'tohim." 

Booker  Washington  is  6rm  in  tlxe  faith  that  his  brothers  will 
levep  succeed  until  they  learn  to  depend  on  themselves,  and  that 
idf-dopendenco  is  best  fostered  by  the  ownership  of  land.     A 
property-owning  negro  is  not  only  secure  of  bis  rights,  but  he  has 
vital  interest  in  the  stability  of  government,  and  thus  becomes 
,  citizen  in  the  fullest  sense  without  distinction  of  race  or  color. 
i^o  one  man  has  done  as  mnch  as  General  Armstrong  to  bring 
fcbout  this  great  industrial  revolution.    Hero  is  the  testimony  of 
le  Rev.  S.  J.  Barrows : 
"General  Armstrong  has  built  a  new  Uncle  Tom's  cabin,  and 
~it  is  very  different  from  the  old.     You  may  see  the  difference  in 
^the  Black  Belt,    Tliere  is  the  old  one  with  its  one  door  and  per- 
^fcaps  no  window;  and  then,  not  far  away,  is  the  new  one  built  by 
■^^he  Hampton  graduate,  two  stories  high  perhaps,  nicely  carpeted 
and  furnished,  neat  spreads  on  tlie  table,  and  something  better 
than  '  hog  and  hominy '  to  eat,  a  cabinet  organ  in  the  room,  books 
on  the  shelf.    Such  a  home  is  a  beacon-light  in  the  community  to 
iifft^e  intelligence  and  the  spirit  of  order  and  progress.    That  is 
trbat  Hampton  is  doing.     It  is  buitdtug  homes  and  schools  aU 
through  the  South.    What  a  cloud  of  witnesses  we  should  have, 
could  we  summon  those  seven  hundred  graduates,  each  one  bring- 
ing the  implements  of  his  trade — the  carpenter  with  his  saw,  the 
blacksmith  with  his  hammer,  the  harnessraaker  with  his  knife, 
ie  farmer  with  his  hoe !   Wliat  a  long  line  there  would  bo  of  the 
raduates  alone  I    And  then  add  the  one  hundred  and  twenty- 
line  thousand  pupils  they  have  taught  and  the  two  thousand 
L'hers  again  that  have  been  drawn  from  this  army  of  pupils ! 
It  would  take  two  days  for  tliem  all  to  march  through  the  streets 
of  B«-)ston  t " 

A  man  once  excused  himself  for  begging  f  i*om  Dr.  Johnson  by 

tiplaining,  "  You  see,  my  dear  sir,  I  must  live."    "  Really,"  re- 
TOL.  u.n. — B4 
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plied  the  sturdy  old  doctor, "  I  don't  seo  the  u'T'-Mtty."  Kov,] 
is  a  cold  fivct  in  politicnl  wouomy  thftt  the  killing  off  of  ono 
of  the  black  populntion  at  tho  South  would  probably  proroj 
benefit  to  civilization.  It  would  work  like  the  thinning  out  of 
forest  jiingloj  leaving  room  for  the  Bun  and  air  to  reach  the  sur* 
vivors ;  but  the  law  has  not  yet  authorized  this  process  of  scifl 
tific  weeding  out  of  tho  unfittost.  The  question  is  not,  Shall 
negro  poor  live  ?  but  How  shall  they  live  ?  Pauperism  A*xa 
stop  procreation.  The  next  generation  will  be  called  upon  to 
solve  our  problem  several  times  multiplied. 

Pauperism  not  only  breeds  panpers :  it  kills  thrift.    KothiiMt 
is  flo  extravagant  as  poverty.     It  is  a  universally  n 
fact  among  shopkeepers  at  the  South  that  the  blui 
are  the  best  customers.  None  care  so  little  what  price  is  put  uj 
an  article,  none  inquire  so  little  into  intrinsic  values,  and  nc 
are  so  heodloss  of  tho  adaptation  of  the  purchase  to  the  ne 
Some  wit  has  observed,  on  the  difference  betwecm  men  and  wot 
fts  shoppers, 'that  men  will  pay  two  dollars  for  a  one-dollar 
tide  which  they  want,  whereas  women  will  pay  one  dollar  for 
two-dollar  article  which  they  ilon't  want.    The  negro  combtr 
the  weakness  of  both.    Every  traveler  in  the  South  smiles  ov 
tho  new  buggy  standing  beside  the  shanty  which  ijwns  nt-itb^ 
stable  nor  horse;  the  gorgeous  plush  album,  guiltless  of  pictur 
but  treasured  in  tissue  paper  by  the  poor  woman  who  cau 
make  the  rags  meet  across  her  breast.    There  is  a  humorous  side 
to  it,  but  there  is  a  ]>athetic  side,  too,  in  that  unquenchable  thtnt 
for  beauty  wbich  is  part  of  the  Oriental  nature.    The  negro  i 
feels  what  the  rest  of  us  say  in  jest,  "Give  us  the  luxuries  of  i 
anil  we'll  do  without  tho  neoe.ssartes."    Lazy,  ImiM 

practical,  the  black  man  its  a  worker  is  brought  inl' ,  Llit 

not  only  witb  the  Southern  whites,  but  with  tho  Yankoes — the 
Phofnicians  of  the  Western  world  who  drivel  -  as  natui 

as  the  negro  drives  a  mule,  who  haggle  ovi :  ,  i  ico  of  ft  pfl«t* 

age-stamp,  who  rise  early  and  go  to  bed  late  out  of  hreahtb  from 
tho  pursuit  of  the  nimble  sixpence.  Tho  nogro  w  a  Rip  Van 
Winkle  who  has  suddenly  waked  into  a  di%7y  world  of 
perity  and  progress.  He  can  not  ho|)e  at  provient  to  com| 
the  prizes,  but  is  he  therefore  to  be  counted  out  as  a  factor  \ 
world's  wcjrk  ?  "  Not  so,"  says  General  Armstrong,  and  as  a  pr 
of  it  ho  points  to  the  achievements  of  Hampton. 

That  school  which  first  ro9<?  on  liis  vinion  that  summer  ni{l 
on  the  Mexicaik  Gulf,  now  strotchos  its  substantial  arm*  of  MtJioc 
and  brick  and  iron  to  the  water's  edge.    ll«  w 
its  ringing  forges,  its  whirr  of  wht>r-li  nil  1..-^- 
within.    In  each  ono  of  the  forty  ': 
school  Mtne  form  of  educutiou  is  being  carrtiKl  oo.    At  ouo  Miij 
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ind  the  Htiiitington  Industrial  Works,  wlioro  lumber  passes 

Lfrom  tho  felled  log  into  finished  carpentry  under  the  hands  of 

poinera  and  carpenters.    The  boys  who  have  been  trained  in  this 

chool  will  never  bo  at  a  loss  to  got  work.    They  can  put  up  their 

3wn  houses  and  those  of  their  noishbors,  and  teach  by  example 

'and  precept  in  their  turit.    Wheelwright  and  blacksmith  shops 

stand  close  at  hand.    Dressmaking  establishments  and  cooking 

» schools  meanwhile  are  training  women  to  equal  usefulness. 
t      Hampton  stands,  above  all,  for  industrial  education.    Tho  in- 
stitutions at  Petersburg,  Nashville,  and  Atlanta  are  all  working 
for  the  education  of  tho  colored  race.    Some  of  them  have  techni- 
cal schools,  but  it  is  at  Hampton  <vlono  that  industrial  training 
,and  manual  labor  form  the  keystone  of  the  educational  arch, 
le  students  here  are  taught  not  only  to  work,  but  to  be  proud  of 
'working;  and  when  the  higher  education  is  earned  it  is  worth 

I  more  because  it  is  founded  on  the  solid  basis  of  hand  work.    Thor- 
oughness and  accuracy,  the  two  great  qualifications  for  scholar- 
ship, are  taught  at  the  carpenter's  bench  and  the  blacksmith's 
forge.    But  tho  artisans  are  not  loft  untaught  in  other  things, 
ITlie  night  school  is  crowded  every  evening  with  eager  learners  of 
two  races.    Negroes  and  Indians  study  side  by  side,  with  benefit 
to  both  racea    Their  horizon  is  widened  by  the  interchange  of 
Kperiencps  from  such  diverse  regions  as  the  West  and  South,  the 
prairie  and  the  cotton  field.    Tho  habits  of  the  wandering  tribes 
3knd  The  eons  of  the  soil  are  full  of  interest  to  the  observers,  and, 
Bven  as  children  loam  from  each  other  more  readily  than  from 
3wn  people,  so  these  child  races  are  teaching  and  training  one 
L  another. 

W^ien  the  Indians  were  introduced  into  the  school,  some  fifteen 
^years  ago,  while  the  Hon.  Carl  Schurz  was  Secretary  of  tho  Inte- 
ior  under  Hayes,  it  was  feared  that  the  discipline  and  general 
3ralo  of  the  institution  would  suffer.    These,  on  the  contrary, 
ive  steadily  improved.    General  Armstrong  was  one  of  the  first 
lucators  to  adopt  tho  principle  of  student-government.    Tho  boys, 
fogro  and  Indian,  are  formed  into  a  battalion.    Cases  of  insubor- 
lination  are  dealt  with  by  a  court  martial  detailed  from  among 
tho  officers,  who  report  their  sentence  for  the  approval  of  the  fac- 
ilty  of  tlie  school.    The  system  is  admirably  adapted  to  its  pur- 
>s6.    It  develops  both  discipline  and  a  sense  of  honor.    To  corn- 
el a  boy,  under  ordinary  circumstances,  to  report  the  conduct  of 
lis  comrades  is  to  make  him  a  spy  and  informer,  but  when  he 
ctfl  as  guard  or  sentinel  he  falls  at  once  Into  tho  attitude  of  mill- 
obedience. 
Nothing  in  the  conduct  of  the  school  shows  keener  insight  into 
Ihe  character  of  the  negro  than  the  establi-shment  of  this  .semi- 
litary  basis  of  organization.    A  uniform,  gay  with  straps  and 
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5riiss  buttons,  is  dear  to  his  heart.    Hifl  fi    '  ' 

ly  to  tbo  tap  of  tlie  drum,  and  the  flag  1 

ia  a  perpetual  remioder  to  him  that  he  is  an  iato^rai  p&rt 

great  nation  which  expects  Bomothing  from  hira  in  return  fori 

frocdom  and  citizenship  which  it  has  bestowed.    This  ratlitary 

drill  has  a  still  more  far-reaching  inilueucein  stimuli 

ability  for  organization  which  ia  one  of  the  latoKt  develoj. 

civilization.    Hero  the  negro  is  manifestly  doficiout,    Hb  ' 

and  works  well  under  the  command  and  oversiglit  of 

just  as  the  Sopoys  have  been  found  in  India  to  ut. .  .  ..A' 

English  ofliccrs  but  a  few  Knglish  regulars  to  supply  tho 

bone  as  well  as  tho  brains— Hterally,  the  sinews  of  war.    This" 

mental  and  moral  muscle  is  just  what  Hampton  is  supplyii 

teaching  the  negro  Srst  to  help  himself  and  then  to  lend  a  ha 

to  others,  to  organize,  to  teach,  and  to  command. 

The  normal  school  is  the  highest  grade  in  the  Hatupton  Tns^ 
tute.   It  has  four  classes — the  intermediate,  the  junior,  the  midd 
and  the  senior.     At  the  end  of  the  middle  year  the    ' 
desire  to  make  teaching  their  life  work  are  sent  av. 
of  practice,  from  which  they  return  with  a  more  adequate  nntlon 
of  the  needs  of  their  people  and  tho  advantages  open  to  theiu| 
Hampton.    So  much  insisted  on  lh  this  duty  of  missionar)*  wtj 
of  iDBtructioQ  in  the  Black  Belt  and  other  strongholds  of 
ranee  in  the  South,  that  the  teachers  say  that  tho  graduatea  i 
they  meet  in  New  York  and  other  Northern  cities  occkJ 
positions  of  ease  and  profit  are  so  ashamed  of  shirking  their  dut 
tliat  they  cross  the  street  and  strive  to  avoid  encounteringj 
old  instructors,  whose  just  expectations  they  have  thus 
pointed. 

Every  institution,  some  one  has  said,  is  the  shadow  of  ono  ma 
and  Hampton  is  the  shadow  of  General  Armstrong.    He  haa ' 
not  alouo  the  founder,  but  the  upbuilder.     It  in  f  u« 

which  has  drawn  forth  the  gold  from  the  pockets  o\  ii\ 

transformed  it  into  brick  and  mortar  and  books  and  models 
the  benefit  of  his  experiment. 

Phillips  Brooks,  wliose  great  heart  went  out  to  all 
said  of  Qcucral  Armstrong :  "  Ha  hzvs  touched  tho  fountains 
enerosity  in  stingy  men.    Ho  has  taught  men  V       '     y  and  iB 
beauty  and  the  huppines.s  of  being  stewards  of  t..  He  ho* 

ma<le  men  feel  as  they  never  dreamed  of  feeling,    tiuoh  hoa  bec^t 

the  |>ovver  of  his  speech  that  the  fmr —  - ^ .,.- .  ,. 

the  currents  have  flowed  joyously,  yi- 
have  thanked  him  for  teaching  them  to  bo  gv; 
ono  man,  however  elorineut  or  however  abl**  '■ 
that  industrial  vilhvgc  at  Hampton.    It  is  ! 

enthusiasm*     Individual  enthusiasm  is  thu  ulti 
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wk  of  the  savage,  wliich  struck  fire  only  hy  direct  contact  and 
(After  much  friction.    Organized  enthusiasm  is  the  electric  light 
rlth  the  whole  energy  of  the  hattery  behind  it.    It  is  this  organ- 
[ized  enthusiasm  of  many  people  in  many  places  which  has  made 
[Hampton  what  it  is.    General  Armstrong's  genius  has  lain  in 
mderstanding  how  to  utilize  emotion  to  be  sure  that  it  turned  a 
|<;rank  and  did  not  oscApe  in  Rteam.    For  twenty-five  years  ho  haa 
I  toiled  and   thought  and  fought  for  the  school  —  now  traveling 
hither  and  yon  through  the  North  to  collect  funds,  and  then  fly- 
^ing  back  to  inspire  and  direct  the  work  at  the  South.    No  man 
rould  stand  such  a  strain  forever,  and  last  year,  in  Boston,  paraly- 
sis laid  its  warning  hand  on  that  tireless  brain  and  saidj  *'Bo 
still ! "    But  nothing  short  of  death  itself  can  enforce  that  com- 
mand.   The  brain  and  voice  are  busy  still,  but  not  with  their  old- 
time  energy.    Now  he  is  calling  for  aid,    "  He  has/*  as  Mrs.  Julia 
Ward  Howe  said,  "been  thruugh  two  wars — the  war  of  fire  and 
bloodshed,  and  the  war  of  faith  and  zeal."    Now  ho  is  struck 
down,  like  Moses,  at  the  entrance  to  the  promised  land  of  success, 
^  and  asks  only  to  see  into  it. 

To  each  age  its  own  problems.  The  men  and  women  of  Gen- 
|eral  Armstrong's  generation  were  carried  above  and  beyond  them- 
Belv<:s  by  tho  impulse  of  a  great,  soul-stirring  cause.  TIio  young 
Ipeopio  of  to-day  can  never  know  the  electric  thrill  of  patriotism 
l-wliich  ran  through  the  country  in  successive  shocks  from  the  iirst 
f  gain  echoing  from  Sumter  to  tho  solemn  day  of  Liucoln^s  death. 
But  thei-e  is  a  heroic  work  for  them  to  do: 

**  Kow  orciwions  toactb  new  dotlea, 
Tirae  makes  aocient  good  oncooth  ; 
Tliej  miiBt  upward  Rtill  and  onward, 
Who  would  keep  abreast  of  truth." 

Boys  in  Blue  did  a  fearful  but  necessary  work  of  destru" 
tion/'  said  Lincoln  of  the  heroes  of  Gettysburg.  "It  is  for  ua 
to  finish  what  they  began.  Their  task  was  (festrnction ;  ours  is 
construction.  Theirs  was  the  emancipation  of  tho  slave ;  ours  the 
enligliteument  of  tho  citizen."  So  widespread  has  been  the  fcel- 
Hiag  of  the  diguity  and  worth  of  the  work  done  in  this  great  cause 
at  Hampton,  that  it  has  taken  form  in  an  association  bearing  the 
name  of  the  founder  of  tho  school,  and  known  as  the  Armstrong 
Association.    Its  whole  purpose  is  to  support  the  industrial  edu- 

I  cation  of  the  negro  and,  incidentally,  of  the  Indian.  It  aims  to  be 
national,  not  sectional,  and  should  prove  a  strong  bond  between 
North  and  South,  It  dne.s  not  proj>o.se  to  contribute  a  cent  toward 
philanthropy  or  charity  at  the  South.  Hampton  Institute  is  no 
more  a  charitable  institution  than  Yale  or  Harvard.  It  is  a  noble 
JQCBtional  plant  insulficiontly  endowed^    Its  alumni  are  poor; 
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tlioy  can  give  it  only  gratitntle  and  sympathy,  and,  oa  iomc  e]rni 
has  observed,  the  bonda  of  sympathy  bear  no  oonpons.  Thb  cr 
icism,  however,  is  only  a  surface  truth,  for  no  cause  ever  tai 
for  lack  of  funds,  if  it  had  enough  vital  sympathy  behind  it. 

There  is  a  lake  on  a  mountain-top  in  Missouri,  wilhoat  Tisih| 
outlet  or  inlot,  which  yot  riao«  and  ffills  fioveral  ft'et,    "WT 
the  exphmalion  of  the  myatt^ry  ?    It  is  fed  by  an  ebbing  and 
ing  underground  river.    So  it  is  with  great  eoterjirifles.    Thi! 
are  borne  on  the  current  of  popular  enthusiasm — unseen,  it 
be,  but  never  unfelt.    So  it  i»  with  Iltimpton.     Its  success  U 
on  popular  support,  and  on  its  success  hangs  the  experiment 
industrial  education  as  a  solution  of  the  ne^^ro  problem. 

This  is  a  great  national  question.    It  intimntely  conc^rTi!*  i\ 
white  population  at  the  South,  whose  welfare,  wh»*tJier  ' 
or  not,  is  bound  up  with  that  nf  the  blacks,  so  that  the  s^... 
advice, " Educate  your  masters!"  becomes  literal  counsel 
truest  and  wisest  kind.    Nor  are  we  of  the  North  indiffon?; 
servers.    So  biiuud  together  is  this  nation  by  the  iron  bar 
railroads  and  telegraph  wires  that  the  issue  of  affairs  in  the  mii 
distant  South  is  of  vital  interest  to  us.    Let  it  n 
thinkers  of  to-day  as  of  those  blind  ones  who  wii  -  _    _  _ 
tion  of  Fnmce  before  the  Revolution,  that  tho  philosophrrs  w« 
duller  than  the  fribbles.     Let  tis  clearly  recognize  thr  difDcuU 
and  complexity  of  the  problem  with  which  we  have  to  deal, 
then  let  us  address  ourselves  to  its  solution  soberly,  oameatly,  i 
unremittingly. 


A  rjiwcssioN  has  arisen  conc«rninp;  tlio  mauiier  id  wbioli 
niny  bave  tfccn  lifibtud  for  iho  cxecutioD  of  the  clnbornto  ;vflii  '  f« 

in  them.     Any  1i(;ht  that  woold  smoke  uppenrs  to  be  ruled  ont,  for  it  cotiU  out 
hftTo  foiM  to  leave  its  imirli,  which  \a  nol  tburc    Hr.  X«wta&n,  an  Aiafr 
artut,  who  bu  vpent  wvertJ  winters  on  tho  ^Ue,  stndylog  and  {iniattDf;  I 
and  te^1p1«^  boa  oot  been  &blc  to  eu^^gMt  utjr  other  aoloUun  of  Lha  pmbUm  i 
the  use  of  the  eleoirio  light.    Kr.  W.  Flinders  Fetrta  Ii  not  yet  rwidy  to  iui 
tbe  elL*ctrlt!  li^ht,  bat  beliuves  that  eiinligbl  vrna  aeul  iolo  Iba  dork  ] 
tb«  fiAo  of  rnirrnrs.     Ho  says:    "A  vury  eiiiiall  atuooni  of  refleiicd 
enoD^rh  t<i  work  by.    I  liuvo  taken  |ibotO}rrii|ih»  at  UUah  (whirl)  t 
light  tlinn  ii»  needed  by  a  painter  or  *culp(orj  by  in««na  of  foor  »ii..  v-«<<«  i-^it 
Uona  of  SQiif-hine  from  uuininoQ  hheota  of  tin  f}Iat«,  f^urh  m  biacuU-lin  lida. 
four  reHertioDs  Bcnt  the  Ugjjt  ronnd  corocre,  into  what  wa»  o' 
a  diMluiii-e  of  over  tliirty  feet,  and  the  efTecl  wna  brilli.iDt  ti>  ' 
t«in,  thcrrforo,  that  with  lirtfi-r  reflector*  there  would  ' 
in  lighting  any  pari  of  Uie  Kitigs'  Tonibii  more  briglitlj  L , _.-, 


An  American,  Mr.  Henry,  ta  tonguyou,  Fr" 
iImIj  of  paper,  wlileh  Uu  run  regularly  far  t« 
Lban  u  inionte  a  munth. 
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THE  INADEQUACY  OF  "NATURAL  SELECTION." 

Br  HERBFKT  SPENCKH. 

STUDENTS  of  psychology  aro  familiar  with  the  experiments  of 
Weber  on  tlie  bcqsu  of  touch.  He  found  that  dilTereat  parU 
of  the  surface  differ  widely  in  their  ability  to  give  information 
concerning  the  things  touched.  Some  parts,  which  yielded  vivid 
iionsations,  yielded  little  or  no  knowledge  of  the  size  or  form  of 
the  thing  exciting  it ;  whereas  other  parts,  from  which  there  came 
sensations  much  less  acute,  furnished  clear  impressions  respecting 
tangible  charjicters,  even  of  relatively  small  objects.  These  nu- 
Jikenejises  of  tactual  discriminativeness  he  ingeniously  expreaseil 
^^y  actual  measurements.  Taking  a  paii'  of  compasses,  he  found 
that  if  they  were  closed  so  nearly  that  the  points  were  less  than 
one  twelfth  of  an  inch  apart,  the  end  of  the  forefinger  could  not 
perceive  that  there  were  two  points :  the  two  points  seemed  one. 
But  when  the  compasses  were  opened  so  that  the  points  were  one 
twelfth  of  an  inch  apart,  then  the  end  of  the  forefinger  distiu- 
^ished  the  two  points.  On  the  other  hand,  he  found  that  the 
compasses  must  be  opened  to  the  extent  of  two  and  a  half  inches 
"before  the  middle  of  the  back  could  distinguish  between  two 
points  and  one.  .  That  is  to  say,  as  thus  measured,  the  end  of  the 
forefinger  has  thirty  times  the  tactual  discriminativeuess  which 
the  middle  of  the  back  has. 

Between  these  extremes  he  found  grmlations.  Tlio  inner  sur- 
faces of  the  second  joints  of  the  fingers  can  distinguish  separate- 
ness  of  positions  only  half  as  well  as  the  tip  of  the  forefinger. 
The  innermost  joints  are  still  less  discriminating,  but  have  a 
power  of  discrimination  equal  to  that  of  the  tip  of  the  nose.  The 
end  of  the  groat  toe,  the  palm  of  the  hand^  and  the  cheek,  have 
alike  one  fifth  of  the  perceptiveness  which  the  tip  of  tlie  fore- 
finger has ;  and  the  lower  part  of  tlio  forehead  haa  but  oim  half  tJiat 
I>ossessed  by  the  cheek.  The  back  of  the  hand  and  the  crown  of 
the  head  are  nearly  alike  in  having  but  a  fourteenth  or  a  fifteenth 
of  the  ability  to  perceive  positions  as  distinct,  which  is  possessed 
by  the  finger-end.  The  thigh,  near  the  knee,  has  rather  less,  and 
the  breast  less  still ;  so  that  the  compasses  must  be  more  than  an 
inch  and  a  half  apart  before  the  breast  distinguishes  the  two 
points  from  one  another. 
'^m  What  is  the  meaning  of  these  differences  ?  How,  in  the  course 
Hof  evolution,  have  they  been  established  ?  If  "natural  selection" 
Hor  survival  of  the  fittest  is  the  assignt^  cause,  then  it  is  required 
^g^'^  tlww  In  tvlinf  w^y  eftch  of  these  degrees  of  endowment  has  ad- 
H  lisor  to  such  extent  that  not  infrequently  life 

^k^afi  i>t-€A  dirt;H.Uy  or  indirectly  preserved  by  it.    We  might  rea- 
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sonably  ftssnme  that  iu  the  absence  of  some  difTorentiatiug  p; 
cesfi,  all  parts  of  the  surface  would  have  like  powers  of  perceivinj 
relative  positions.    They  can  not  have  become  widely  unlike 
perceptiveness  without  some  cause.    And  if  the  cause  alleged 
natural  selection,  then  it  is  necessary  to  show  that  the  grca' 
degree  of  the  power  possepsed  by  this  part  than  by  that,  has  n 
only  conduced  to  the  maintenance  of  life,  but  has  conduced 
much  that  an  individual  in  whom  a  variation  had  produced 
adjustment  to  needs,  thereby  maintained  life  when  some  oth 
lost  it ;  and  that  among  the  descendants  inheriting  this  variatio: 
there  was  a  derived  advantage  sxich  as  enabled  them  to  multiply 
more  than  the  descendants  of  individuals  not  possessing  it.    Cota 
this,  or  anything  like  this,  be  shown  ?  \ 

That  the  superior  perceptiveness  of  the  forefinger-tip  has  thus 
arisen,  might  be  contended  with  some  apparent  reason.  Such 
perceptiveness  is  an  important  aid  to  manipulation,  and  may  have 
sometimes  given  a  life-saving  advantage.  In  making  arrows 
fish-hooks,  a  savage  possessing  some  extra  amount  of  it  may  ha 
been  thereby  enabled  to  get  food  where  another  failed.  In  civi 
ized  life,  too,  a  seamstress  with  well-endowed  finper-onds  mig 
be  expected  to  gain  a  belter  livelihood  than  one  with  tinger-end 
which  were  obtuse ;  though  this  advantage  would  not  be  so  greal 
as  appears.  I  have  found  that  two  ladies  whose  finger-ends  were 
covered  with  glove-tips,  reducing  their  sensitiveness  from  one 
twelfth  of  an  inch  between  compass  points  to  one  seventh,  lost 
nothing  appreciable  of  their  quickness  and  goodness  iu  sewing 
An  experience  of  my  own  here  comes  in  evidence.  Toward  thfl 
close  of  my  salmon-fishing  days,  I  used  to  observe  what  a  bungle! 
I  hod  become  in  putting  on  and  taking  off  artificial  flies.  As  tha 
tactual  discriminativeness  of  my  finger-ends,  recently  tested^ 
comes  up  to  the  standard  specified  by  Weber,  it  is  clear  that  thia 
decrease  of  manipulative  power,  accompanying  increase  of  sg% 
was  due  to  decrease  in  the  delicacy  of  muscular  co-ordination  an< 
sense  of  pressure — not  to  decrease  of  tactual  discriminativeness 
But  not  making  muoh  of  these  criticisms,  let  us  admit  the  coH' 
elusion  that  this  high  perceptive  power  possessed  by  the  for* 
finger-end  may  have  arisen  by  survival  of  the  fittest ;  and  let  ua 
limit  the  argtiraent  to  the  other  difl^erencea. 

How  about  the  back  of  the  trunk  and  its  face  ?  Is  any  advao' 
tage  derived  from  possession  of  greater  tactual  discriminntivem 
by  the  last  than  by  the  first  ?  The  tip  of  the  nose  has  more  thi 
three  times  the  jKiwer  of  distinguishing  relative  positions  which 
the  lower  part  of  the  forehead  has.  Can  this  greater  power  ba 
shown  to  have  any  advantage  ?  The  back  of  the  hand  hsa 
scarcely  more  discriminative  ability  than  the  crown  of  the  head, 
and  has  only  one  fourteenth  of  that  which  the  finger-tip  hi& 
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Thy  is  this?  Advantage  might  occasioTially  be  derivwl  if  the 
back  of  the  hand  could  tell  us  more  than  it  does  about  the  shapes 
of  the  sxirfaces  touched.  Why  should  the  thigh  uear  the  kuee  be 
twice  xts  perceptive  as  the  middle  of  the  thigh  F  And,  last  of  all, 
why  should  the  middle  of  the  forearm,  middle  of  the  thigh,  middle 
of  the  back  of  the  neck,  and  middle  of  the  hack,  all  stand  on  the 
lowent  level,  as  having  but  one  thirtieth  of  the  perceptive  power 
which  the  tip  of  the  forefinger  has  ?    To  prove  that  these  differ- 

t Duces  have  arisen  by  natural  selection,  it  has  to  bo  shown  that  such 
small  variation  in  one  of  the  parts  us  might  occur  in  a  generation 
' — say  one  tenth  extra  amount — has  yielded  an  appreciably  greater 
power  of  self-preservation,  and  that  thoso  inheriting  it  have  con- 
tinued to  be  so  far  advantaged  us  to  multiply  more  than  those 
who,  in  other  respects  equal,  were  less  endowed  with  this  trait. 
Does  any  one  think  he  can  show  this  ? 

tBnt  if  this  dietribution  of  tactual  perceptiveness  can  not  be 
explained  by  survival  of  the  fittest,  how  can  it  bo  explained  ?  The 
reply  is  that,  if  there  has  been  in  operation  a  cause  which  it  is 
now  the  fashion  among  biologists  to  ignore  or  deny,  these  various 
differences  are  at  once  accounted  for.    This  cause  is  the  inherit- 

kance  of  accjuired  characters.  As  a  ])reliminary  to  setting  forth 
the  argument  showing  this,  I  have  made  some  experiments, 
I  It  is  a  current  belief  that  the  fingers  of  the  blind,  more  prac- 
ticed in.  tactual  exploration  than  the  fingers  of  those  who  can  see, 
acquire  greater  discriminativeness :  especially  the  fingers  of  those 
blind  who  have  been  taught  to  read  from  raise<l  letters.  Not 
wishing  to  trust  to  this  current  belief,  I  recently  tested  two 
youths,  one  of  fifteen  and  the  other  younger,  at  the  School  for  the 
Blind  in  Upper  Avenue  Road,  and  found  the  belief  to  l>o  correct. 
Instead  of  l>eiiig  unable  to  distinguish  between  [joints  of  the  com- 
(posses  until  they  were  opened  to  one  twelfth  of  an  inch  apart,  I 
Koun<l  that  both  of  thom  could  distingiiish  betwwn  points  when 
[only  one  fourteenth  of  an  inch  apart.  They  had  thick  and  coarse 
skins;  and  doubtless,  had  this  intervening  obstacle  so  produced 
fbci'n  less,  the  discriminative  power  would  have  been  greater.  It 
[afterward  occurred  to  mo  that  a  better  test  would  be  furnished  by 
[those  whose  finger-ends  are  exercise<^l  in  tactual  perceptions,  not 
[occasioually,  as  by  the  blind  in  reading,  but  all  day  long  in  pur- 
jit  of  their  occupations.  The  facts  answered  expectation.  Two 
skilled  compositors,  on  whom  I  experimented,  were  both  able  to 
Ji.*tingiiish  between  points  when  they  were  only  one  seventeenth 
it  nn  inch  apart.  Thus  we  have  clear  proof  that  constant  exercise 
3f  the  tactual  nervous  structures  leads  to  further  development* 


-<«  MM*  fn  pMrfsg  a  Itlghly  B(£iil6<i*al  InipGeadan.    Tin  tterelQiHiienL  of 
:a  ricli  euci  Xakm  piftce,  cui  pot  b«  limitH  to  the  Bnger-cudB. 
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Now  if  acquired  structurikl  traits  aro  inliDntalile,  iho  VftH 
contrauta  above  set  down  are  obTioos  oonsequenceft;  for  the  gn- 
dations  in  tactual  perceptiveuess  correspond  with  tbe  gradatiotu 
in  the  t-actual  exercise  of  the  parts.  Save  by  contact  with  c) 
wliich  present  only  broad  surfaces  having  but  slight  and  int 
nite  contrasts^  the  trunk  has  but  little  converse  vith  f 
bodies,  aiid  it  has  bnt  small  discnminative  power;  but  w 
criminative  power  it  has  is  greater  on  its  face  than  on  itA  tincK 
corresponding  to  the  fact  that  the  chest  and  abdomen  are  m 
more  frequently  explored  by  the  hands:  this  difl'ei'eace  boi 
probably  in  part  iulierited  from  inferior  creatures,  for,  as  we 
see  in  dogs  and  cats,  the  belly  is  far  more  accessible  to  feet 
tougne  than  tlie  back.  No  less  obtuse  than  tlio  back  are  the 
die  of  the  back  of  the  neck,  the  middle  of  the  forearm,  and 
middle  of  the  thigh ;  and  these  parts  have  but  rare  expert 
irregular  foreign  bodies.  The  crown  of  the  head  is  occftsii 
felt  by  the  fingers,  as  also  the  back  of  one  hand  by  ' " 
the  other;  but  neither  of  these  surfaces,  wliich  are  '__, 
perceptive  as  the  back,  is  used  with  any  frequency  for  tonoh 
objects,  much  less  for  examining  them.  The  lower  part  of  tt 
forehead,  though  more  perceptive  than  the  crown  of  the  head,  in 
correspondence  with  a  somewhat  greater  converse  with  the  handf), 
is  less  than  one  third  as  perceptive  as  the  tip  of  tho  dom;  and 
manifestly,  both  in  virtue  of  its  relative  prominence,  in  virtue  erf 
its  contacts  with  things  smelt  at,  and  in  virtue  of  ita  fre<)u> 
acqnaintance  with  the  handkerchief,  the  tip  of  the  nose  haa 
greater  tactual  experience.  Passing  to  the  inner  surfaces  uf 
hands,  which,  taken  as  wholes,  are  more  constantly  occupied 
touching  than  are  tho  back,  breast,  thigh,  forearm,  for' -t  ' 
back  of  the  hand,  Weber's  scale  shows  that  they  are  m\ 
perceptive,  and  that  tho  degrees  of  porceptivenesa  of  diiloront 
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U  m  flgnra  lo  oiirtelras  the  Mparila  MDiitIre  srou  whioli  ■crenllr  jMi  biitfimAma  CimI. 

inp,  ■•  OMuUluiing  a  network  (uot,  lodueil,  a  notwurk  abtrpljr  nui-k«d  oul,  but  |4^it*M} 

QlM  wioli  thai  t1i«  Lillluiato  dljiiU  io  uocb  ar«a  inlnitta  tnom  uT  kaa  Into  Biiimptal  anmt^  M 

tttit  tliv  Ht^amtiana  are  indeluiite),  it  ii  Duuirwl  Uiat  <«h<m,  wtUi  nntitM,  (^  itr«c1»« 

ha*  boooniff  further  cUboraLod,  and   tho  rt>ethn  of  the  Dctifork  nHanm*.  tbvT«  mam  t»  • 

mulLiplicatinn  of  lib«ni  cominunlcntJiig  with  the  oenlnil  nanrtiua  inalam.     If  tw«  *4)ai!«ru 

areaa  von  gnpplM  i*j  branebu  nf  ooe  fibtiT,  th«  lowrMof*  of  althar  w«mU  jiM  to  t<m- 

aciooBDOBS  the  aame  Benaatian :  Uivre  could  be  no  ittaorimlnatiaa  betVB 

th«  two.     That  there  may  he  disrriiDiiiatlon,  thAre  muat  tie  a  iU«U-'.. 

eat-h  an:a  nod   the  tract  of  gray  nialtcr  Mhli'b  ttrr^ff^   tit*  impr«h 

DHUit  Ik*,  III  tbl-  central  rrcipirnt  tract,  an  addtnl  '  tlii;  »v(.>«i'r 

hv  tlieiP  ^iclicnicnl,  yield  »e|Mirmte  ri-clitipi.     Bo  v.  .••■•*rd  •►. 

crimlnatiou  impliir*  a  (terlphenil  derolnpitMiit,  a  muttitillraiion  nf  fi 

and  a  romplicaticro  of  the  Derni>mi>'-T-      Ti  i-im  «.-arr  i>]t  he,  iii.iit.L! 

occur  undrr  analoKuuB  cooiliUotta 

•etuory  appllauico*  unlj,  hut  tt>  all 'Ui  •••i^ti-i  •  •^•ivnafu. 


TB£  INADEQUACY  OF  '* NATURAL  SELECTION r  803 


parts  correspond  with  tlioir  tactual  activities.  The  palms  have 
3ut  one  fifth  the  percept iveness  possessed  by  the  forofiDger-ends ; 
the  inner  surfaces  of  the  finger-joints  next  the  jwilms  have  hut 
tliirc],  while  the  inner  surfaces  of  the  second  joints  have  but 
one  half.    These  abilities  correspond  with  the  facts  that  whereas 

|tho  inner  parts  of  the  hand  are  used  only  in  grasping  things,  the 
tips  of  the  fingers  come  into  play  not  only  when  tilings  arc  gnispcd, 
but  when  such  things,  as  well  as  smallor  things,  are  folt  at  or 

|rimnipulated.  It  needs  but  to  obser^^e  the  relative  actions  of  these 
yarts  in  writing,  in  sewing,  in  judging  textures,  etc.,  to  see  that 
Above  all  other  parts  the  finger-ends,  and  especially  the  fore- 
ingtT-ends,  have  the  most  multiplied  experiences.  If,  then,  it  bo 
that  the  extra  i^rceptiveness  acquired  from  extra  tactual  activi- 
ties, <»e  in  a  compositor,  is  inheritable,  these  gradations  of  tactual 
>er«?ptiv<^ness  are  explained. 

Doubtless  some  of  those  who  remember  Weber's  results,  have 
had  on  the  tip  of  the  tongue  the  argument  derived  from  the  tip 
of  the  tongue.  This  part  exceeds  all  other  parts  in  power  of  tact- 
ual discrimination:  doubling,  in  that  respect,  the  power  of  the 
fort? finger-tip.    It  can  distinguish  points  that  are  only  one  twenty- 

I fourth  of  an  inch  apart.  Why  this  unparalleled  perceptivenesa  ? 
If  survival  of  the  fittest  bo  the  ascribed  cause,  then  it  has  to  bo 
Bhown  what  the  ailvantages  achieved  have  been;  and,  further, 
that  those  advantages  have  been  sufficiently  great  to  have  had 
effects  on  the  maintenance  of  life. 

Besides  tasting,  there   are    two    functions  conducive  to  life, 
which  the  tongue  jwrforms.    It  enables  us  to  move  about  food 
during  mastication,  and  it  enables  us  to  make  many  of  the  articu- 
itions  constituting  speech.    Rut  how  does  the  extreme  discrimi- 
3Utivoness  of  the  tongue-tip  aid  these  functions  ?    The  food  is 
loved  about,  not  by  the  tongue-tip,  but  by  the  body  of  the 
>ngne;  and  even  were  the  tip  largely  employed  in  this  process, 
,  would  still  have  to  l>e  shown  that  its  ability  to  distingniuh  be- 
tween points  one  twenty-fourth  of  an  inch  apart,  is  of  service  to 
that  end,  which  can  not  be  shown.    It  may,  indeed,  be  said  that 
the  tactual  perceptiveness  of  the  tongue-tip  serves  for  detection 
of  foreign  bodies  in  the  food,  as  plum-stones  or  as  fish-hones.   But 
^^uch  extreme  percept! veness  is  needless  for  the  purpose — a  per- 
j^pefit iveness  ei|ual  to  that  of  the  finger-ends  would  suffice;  and 
*^urther,  even  were  such  extremo  percept  iveness  useful,  it  could 
not  have  caused  survival  of   in<iividuals   who  possessed   it  in 
lightly  higher  degrees  than  others.    It  needs  but  to  observe  a 

■  1  swallowing  with  impunity  the 
but  a  very  siiinll  arnniint  of  mor- 

wii.i  Well,  neither  here  can  there 
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ahowTi  any  advantage  derived  from  this  pxtrome  percept iv.-*n> 
For  making  the  «  and  z^  the  tongwe  has  to  he  partially  i 
portion  of  the  palate  next  the  teeth.    Not  on! 
ae  contact  be  incomplete,  but  its  place  is  indcfm 
an  Inch  further  back.    To  make  the  ^h  and  zh^  the  onntact  has] 
bu  made,  not  with  the  tip,  but  with   the  ujipor  su   "" 
tongue;  and  must  be  an  incomplete  contact.   TLougi 
the  liquids,  the  tip  of  the  tongtio  and  the  sides  of  the  tongne  1 
used,  yet  the  re<|uisite  is  not  any  exact  adjustment  of  tl- 
an  imperfect  contact  with  the  palnte.    For  the  ih,  the  ti, 
along  with  the  edges  of  the  tongue ;  but  no  perfect  ad juKtxncnt 
required,  either  to  the  edffes  of  the  teeth,  or  to  the  junction  of  ' 
teeth  with  the  palate,  where  the  sound  may  equally  well  be  ro« 
Though  for  the  t  and  d  complete  contact  of  the  tip  and  edges) 
the  tongue  with  the  palate  is  required,  yet  the  place  of  contact 
not  definite,  and  the  tip  takes  no  more  importAnt  sihnn*  iu 
action  than  the  sides.    Any  one  whr)  t>b3er\'es  th«  mt»v 
his  tongue  iu  speaking,  will  tind  that  there  occur  no  .„..^ 
which  the  adjustments  must  have  an  exactness  corresponding  j 
the  extreme  pownr  of  discrimination  which  the  tip  pcHRsesses: 
speech,  this  endowment  is  useless.    Even  were  it  usefTU,  itcoc 
not  lie  shown  that  it  has  been  developed  by  survival  of  the  fit 
for  though  perfect  articulation  is  useful,  yet  \\ 
lion  has  rarely  such  an  effect  as  to  impede  a  nui 
nance  of  his  life.    If  he  is  a  g^ood  workman,  a  GermAn'a  ini 
changes  of  fc*s  and  p's  do  not  disadvantoge  him.    A  Fr 
who,  in  place  of  the  sound  of  i?i»  always  m«ke*i  the  p« 
succeeds  as  a  teacher  of  music  or  dancing,  no  les»  than  if 
achieved  the  English  pronunciation.    Nay,  oven  such  an  imj 
fection  of  speech  aa  that  which  arises  from  cleft  palates  do*'*  1 
prevent  a  man  from  getting  on  if  he  is  capable.    Trao,  it  may  ] 
against  him  as  a  candidate  for  Parliament,  or  as  an**on%t<>r* 
the   unemployed    (mostly  not  worth    employing).      Bat  in  ll 
struggle  for  life  he  is  not  liindered  by  the  effect  t^ 
being  less  able  than  others  tu  maintain  himself  and 
Clearly,  then,  even  if  this  unparalleled  percopti^ 
tongue-tip  is  required  for  perfect  sjM^ech,  this  us*'   tu  ii.-i  snE 
ciently  important  to  have  been  developed  by  natTii;i!  ^.1,^  ti, 

How,  theii^  is  this  remarkable  trait  of  the  to 
counted  for?    Without  ditrifrnlty,  if  tii 
quired  characters.    For  the  tonguo-tip  1      . 
of  the  body,  unceasing  experiences  of  small  irr* 
fjuje.    It  is  in  c/jutact  with  th*  '         '  ^ 

unconsciously  is  ronliunally  ex] 
moment  in  which  iniprossions  of 
aro  not  being  yielded  to  it  bye 


I 
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the-ir  oU^es;  and  it  is  continually  being  moved  about  from  some 
of  them  to  others.  No  ativantage  is  gained.  It  is  8imi)Iy  that  the 
Itongiie's  position  roiidera  perpetual  exploration  almost  inevitable; 
and  by  perpetual  exploration  is  developed  this  unique  power  of 
discrimination.  Thus  the  law  holds  thruughout,  from  this  highest 
degree  of  perceptivoness  of  tho  tongue-tip  to  its  lowest  degree  on 
the  biU'k  of  the  trunk;  and  no  other  explanation  of  the  facts 
seoms  possiblu. 

"Yes,  there  isanothor  explanation,"  I  hear  some  one  say:  "they 
may  bo  explained  by  panmiria."  Well,  in  the  first  place,  as  the 
explanation  by  panviixia  implies  that  these  gradations  of  percep- 
tiveness  have  been  arrived  at  by  the  dwindling  of  ner\'0U8  struc- 
tures, there  lies  at  the  basis  of  tho  explanation  an  unproved  and 
improbable  assumption  ;  and,  even  were  there  no  such  difficulty, 
it  may  with  certainty  be  denied  that  panmixia  can  furnish  an  ex- 
planation.   Let  us  look  at  its  pretensions. 


h 


It  was  not  without  good  reason  that  Bentham  protested  against 
metaphors.  Figures  of  speech  in  general,  valuable  aa  they. are  in 
poetry  and  rhetoric,  can  not  be  used  without  danger  in  science  and 
philosophy.  Tht)  title  of  Mr.  Darwin's  grt-at  work  furnishes  us 
with  an  instance  of  tho  misleading  efi'ects  produced  by  them.  It 
runs: — Tho  Origin  of  Species  by  means  of  Natural  Selection,  or 
the  preservation  of  Favored  Kaces  in  the  Struggle  for  Life.  Here 
are  two  liguresof  speech  which  conspire  to  produce  an  impression 
more  or  less  erroneous.  The  expression  "  natural  selection  "  was 
chosen  as  serving  to  indicate  some  parallelism  with  artificial  se- 
lection—the selwtion  exercised  by  breeders.  Now  selection  con- 
notes volition,  and  thus  gives  to  tho  thoughts  of  readers  a  wrong 
Ifias.  Some  increase  of  this  bias  is  produced  by  the  words  in  the 
second  title,  "  favored  races ;  "  for  anything  which  is  favored  im- 
plies the  existence  of  some  agent  conferring  a  favor.  I  do  not 
mean  that  Mr.  Darwin  himself  failed  to  recognize  the  misleading 
connotations  of  his  words,  or  that  ho  did  not  avoid  being  misled 
by  them.  In  chapter  iv  of  the  Origin  of  Species  ho  says  that, 
ousidered  literally, "  natural  selection  is  a  false  term,"  and  that 
e  personification  of  Nature  is  objectionable ;  but  he  thinks  that 
:lerB,  and  those  who  adopt  his  vit^ws,  will  soon  learn  to  guard 
emsslvos  against  the  wrong  implications.  Here  I  venture  to 
>ink  that  he  was  mistaken.  For  thinking  this  there  is  the  rea- 
■  lisciplo,  Mr.  Wallace — no,  not  his  disciple,  but 
ver  to  bo  honored— has  apparently  been  inllu- 
When  for  example,  in  combating  a  view  of  mine, 
■'  '  ;itd  to  be  impossible  by  variation 
Lguin  and  again  effected  by  varia- 
iloction  " ;  ho  seems  clearly  to  imply  that  the 
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processes  are  analogous  and  operate  in  tlie  - 
is  untrue.   They  are  analogous  only  within  c-  mtfi 

ftnd,  in  the  great  majority  of  coses,  natural  selection  is  otterly  i| 
capable  of  doing  that  which  artiUcial  selection  does. 

To  Bee  this  it  needs  only  to  de-personalize  Nature,  and  to  re- 
member that,  as  Mr.  Darvrin  says,  Nature  is  **  only  the  aggregate 
action  and  product  of  many  natural  laws  [forces].'*  Obser 
relative  shortcomings.  Ai'tificial  selection  can  pick  out  a  \  ^^ 
lar  trait,  and,  regardless  of  other  traits  of  the  individuals  displfl 
ing  it,  can  increase  it  by  selective  broediug  in  snccessive 
tions.  For,  to  the  breeder  or  fancier,  il  malters  little  wl 
such  individuals  are  othenriso  well  conelituted.  They  msj 
this  or  that  way  so  unfit  for  carrying  on  the  struggle  forljfefl 
were  they  without  human  care,  they  would  disappear  forthwil 
On  the  other  hand,  if  wo  regard  >^8ture  as  that  which  it  is,  an  ; 
semblage  of  various  forces,  inorganic  and  organic,  some  favoral 
to  the  maintonance  of  life  and  many  at  variance  witb  its  maint 
nance — forces  which  oixrate  blindly — we  M-e  i\\i\*  ' 
selection  of  this  or  that  trait,  but  that  there  is  u 
indi\'iduals  which  are,  by  the  aggregate  of  thoir  traits,  best  fill 
for  living.  And  here  I  may  note  an  advantage  pofisossod  by  tl 
expression  "survival  of  the  fittest";  since  this  does  not  tend 
raise  the  thought  of  any  one  character  which,  more  than  otlie 
is  t-o  be  maintained  or  inoreaseil ;  but  tctid«  ralhtjr  to  nuftO  1 
thought  of  il  general  ailaptation  for  nil  purp')ws.  Il  impliM 
process  which  Nature  can  alone  carry  on — the  leaving  jvlive 
those  which  are  best  able  to  utilize  Burroun»?v"  -N  to  Ufo,  j 
best  able  to  combat  or  avoid  surrounding  And  wl 

this  pliraso  covers  the  great  mass  of  cases  in  w  utch  there  are 
served  well-constituted  individuals,  it  also  covon*  O"- 
cases  which  are  suggested  by  tlie  i»bnise  "  natunO 
which  individuals  succeed  beyond  others  in  tin- 
by  the  help  of  particular  characters  which  condu  .   ...  . 
ways  to  prosperity  and  multiplication.    For  now  observe  the  ' 
wliicli  here  chiefly  concerns  us,  that  survival  of  ' " 
crease  any  serviceable  trait  only  if  that  trait  coip 
ity  of  tho  individual,  or  of  posterity,  or  of  both,  in  an  intporiani 
egree.     Thcro  can  1m'  no  incrcnso  of  any  str 
ctiou  unless,  »niid  all  the  slightly  vnrying 
ing  the  organism^  increase  of  this  particular  onu  ia  so  sdl 
geous  as  to  cauHO  greater  multiplication  of  ''      *"  ^   '" 
it  arises  than  of  other  families.     Vuriatiun 
▼antageous,  fail  to  do  this,  must  disapjKtar  agaiiL,    Let  as 
a  case. 

KeenneM  of  scent  in  a  doer,  by  giving  early  uotil:^o  fvf  appr 
Jng  enemies,  subserves  life  so  greatly  that,  othvr  things  c^ti 
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Sndividnal  having  it  in  an  unusual  rioufree  is  more  likely  than 
lothers  lu  survive,  and,  amung  descendauts,  lu  leave  some  similarly 
endowed  or  more  endowed,  who  again  transmit  the  variation 
with,  in  some  cases,  increase.    Clearly  this  highly  useful  power 

tmay  be  developed  by  natural  selection.  80  also,  for  like  reasons, 
may  quickness  of  vision  and  delicacy  of  hearing.  Though  it  may 
bo  remarked  in  passing  that  since  this  extra  sense-endowment, 
Berving  to  give  early  alarm,  profits  the  herd  as  a  whole,  which 
takes  the  alarm  from  one  individual,  selection  of  it  is  not  so  easy, 
unless  it  occurs  iu  a  conquering  stag.  But  now  suppose  that  one 
member  of  the  herd— perhaps  because  of  more  efficient  teeth, 
perhaps  by  greater  muscularity  of  stomach,  perliaps  by  secretion 
of  more  appropriate  gastric  juices— ie  enabled  to  eat  and  digest  a 
not  uncommon  plant  which  the  others  refuse.  This  peculiarity 
nay,  if  food  is  scarce,  conduce  to  better  self -maintenance,  and 
stter  fostering  of  young,  if  the  individual  is  a  hind.  But  unless 
this  plant  is  abundant,  and  the  advantage  consequently  great,  the 
ndvantagos  which  other  members  of  the  herd  gain  from  other 
Blight  variations  may  be  equivalent.  Tins  one  lias  unusual  agil- 
ity and  leaps  a  chasm  which  others  balk  at.  That  one  develops 
longer  hair  in  winter,  and  resists  the  cold  better.  Another  has 
skin  Igss  irritated  by  flies,  and  cau  graze  without  so  much 
interruption.  Here  is  one  which  has  an  unusual  power  of  detect- 
food  under  the  snow ;  and  there  is  one  which  shows  extra 
city  in  the  choice  of  a  shelter  from  wind  and  rain.  That  the 
variation  giving  the  ability  to  eat  a  plant  before  unutilized,  may 
Fjcorae  a  trait  of  the  herd,  and  eventually  of  a  variety,  it  is  need- 
ful that  the  individual  in  which  it  occurs  shall  have  more  de- 
scen<lantR,  or  better  descendants,  or  both,  than  have  the  various 

I  other  individuals  severally  having  their  small  superioritii^s.  If 
these  other  individuals  severally  profit  by  their  small  superiori- 
iies.  and  transmit  them  to  equally  large  numbers  of  offspring,  no 
^  increase  of  the  variation  in  question  can  take  place :  it  must  soon 
be  canceled.  Whether  in  the  Origin  of  Species  Mr.  Darwin  has 
H^^cognized  this  fact,  I  do  not  remember,  but  he  has  certainly  done 
^Bt  by  implication  in  his  Animals  and  Plants  under  Domestication. 
^Bpeaking  of  variations  in  domestic  animals,  he  there  says  tliat, 
^^'Any  particular  variation  would  generally  be  lost  by  crossing, 
reversion,  and  the  accidental  destruction  of  the  varying  individ- 
unloss  carefully  preserved  by  man"  (Vol.  II,  292).  That 
fhich  survival  of  the  fittest  does  in  cases  like  the  one  I  h«ive  in- 
stanced is  to  keep  all  faculties  up  to  the  mark,  by  destroying  such 
I  have  faculties  in  some  respect  below  the  mark ;  and  it  can  pro- 
luce  development  of  some  one  faculty  only  if  that  faculty  is  pre- 
lorainantty  important.  It  seems  to  me  that  many  naturalists 
bave  practically  lost  sight  of  this,  and  assume  that  natural  seleo- 
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tion  will  increase  any  advantageous  trait    Certainly  &  rUm  DOW 
widely  accepted  assumes  as  much. 

Tho  consideration  of  this  riitw,  to  which  the  foregoing  {nr*- 
gTiijih  is  introductory,  may  now  be  onlerod  upon.  This  viuw 
cerns,  not  direct  selection^  but  what  has  been  called,  in  qDV» 
able  logic, " reversed  selection" — the  selection  which  effi 
increase  of  an  organ,  but  decrease  of  it  For  as,  under 
ditionSj  it  is  of  advantage  to  an  individual  and  Ha  desc«odan 
have  some  structure  of  largt.-r  size,  it  may  bcf,  under  otbor  c\ 
tions — riMmely,  wben  the  organ  becomes  useless — of  advau 
have  it  of  smaller  sise;  since,  even  if  it  is  not  in  (he  wa; 
weight  and  the  cost  of  its  nutrition  arc  injurious  taxoa  f>u 
organism.  But  now  comes  the  truth  to  be  empbasi^ed.  Ju 
direct  selection  can  increase  an  organ  only  in  cortaiik  cases, 
reversed  selection  decrease  it  only  in  certain  cases.  I  " 
crease  produced  by  a  variation,  the  decrease  produ< 
must  be  such  as  will  sensibly  conduce  to  preservation  and  m 
plication.  It  is,  for  instance,  conceivable  that  wore  the  long 
masaive  tail  of  the  kangaroo  to  become  useless  (say  by  the 
ing  of  the  species  into  a  mountainous  and  rocky  habitat 
with  brushwood),  a  variation  which  considerably  redaced  the, 
might  sensibly  profit  the  individual  in  which  it  occurred;  mi 
aeasous  when  food  was  scarce,  might  cause  survival  whi-n 
viduals  with  large  tails  died.  But  the  economy  of  nutrition 
be  considerable  before  any  such  result  could  occur.  Suppose  thaij 
in  tl)is  new  hsrbitat  the  kangaroo  had  no  enemies;  and  BUppow 
that,  consequently,  quickness  of  bearing  not  being  CAlletl  for, 
large  ears  gave  no  greater  advantage  than  small  onea.  Would 
an  individual  with  smaller  ears  than  ii  i  pTopHigaitt 

better  than  other  individuals  in  eoiis>  .  •rooDom. 

nutrition  achieved  ?  To  suppose  this  is  to  snppose  that  the 
ing  of  a  grain  or  two  of  protein  per  day  would  deiennino  the 
garoo's  fate. 

Long  ago  I  discussed  this  matter  in  the  Principles  of  Bialo^ 
(g  IGti),  taking  as  an  instance  the  decrease  of  tl\e  jaw  iru 
the  crowding  of  the  teeth,  and  now  proved  by  moMu 
have  taken  place.     Here  is  the  passage : — 


"  Xo  functional  superioritj  poucasci3  bj  a  Hoall  jaw  uver  tt  lux*  Jnw,  I 
ittzKl  lifo,  can  be  UHiiieil  u  having  cai»e<l  Iht^ 
janod  in<)ividiml».     The  imly  siJvaolaire  whirli 

IpvAt  enough  to  fnrtlier  tiie  prHtfrvniinn 
Wflfftjtiu  ttieJAirunii  «o-oi>oraT' 

'        •  "     '       a   001   ttHf 
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DQiic«  in  a  siugle  gCDoratioD  ('witlcb  is  a  Inrge  adntii^xioii) ;  it  »tU1  can  not  bo 

nteoded  that  the  bt^ing  to  carr^  on  ounce  less  io  weight,  or  the  hftvint;  to  koep 

l)n  repair  aa  onaro  Icm  uf  tissue,  mulii  MOftibl)-  affect  any  n>an*i»  fitte.     And  if  it 

rlievvr  (lid  this — nay,  IT  it  did  not  rnusc  n  jrtquent  survival  of  fimtJI-JuwtKl  indl- 

vidaalii  whoro  largc-jnwod  iadindaals  died,  nuttirul  Ml&ction  could  ncitber  caiuo 

Dor  aid  di  rnlnntion  of  the  jaw  and  its  appundiiges." 

'       Whon  writing  this  passage  in  18(54,  I   never  dreamt  that  a 
quarter  of  a  century  later,  the  suppoaable  cause  of  degeneration 
[here  oxamined  anii  eiclmled  as  impossible,  would  be  enunciated 
f&s  not  only  a  cause,  but  the  cause,  and  the  solo  cause.    Tliis,  how- 
ever, has  liappened.    Weisinann's  theory  of  degenei'atiou  by  pan^ 
mixUt^  18  that  when  an  organ  previously  niaiuCaincd  of  the  need- 
ful size  h}'  natural  solcction,  ia  no  longer  maiotainud  at  that  size, 
I  because  it  has  become  useless  (or  because  a  smaller  size  is  equally 
useful),  it  results  that  among  the  variations  in  the  size,  which 
Ltake  place  from  generatiou  to  generation,  the  smaller  will  bo  pre- 
Iservod  continually,  and  that  so  the  part  will  decn?as©.    And  this 
)is  rMnoluded  without  asking  whether  the  economy  in  nutrition 
^achieved  by  the  smaller  variation,  will  sensibly  affect  the  survival 
of  the  individual,  and  the  multiplication  of  ita  stirp.    To  make 

I  clear  his  hypothesis,  and  to  prepare  the  way  for  criticism,  let  mo 
quote  the  example  he  himself  gives  when  contrasting  the  alleged 
efficiency  of  dwindling  by  panmixia  with  the  alleged  inofficienoy 
of  dwindling  from  disuse.    This  example  is  furnished  him  by  the 
Concerning  the  "blind  fish  and  amphibia"  found  in  dark 
places,  which  have  but  rudimentary  eyes  "  hidden  under  the  skin," 
he  argues  that  "it  is  dilticult  to  reconcile  the  facts  of  the  case 
with  the  ordinary  theory  that  the  eyes  of  these  animals  have  sim- 
ply degenerate<l  through  disuse."    After  giving  instances  of  rapid 
[degeneration  of  disused  organs,  he  argues  that  if  "the  effects  of 
{disuse  are  so  striking  in  a  singht  life,  we  should  certainly  expect, 
if  such  effects  can  bo  transmitted,  that  uU  traces  of  an  eye  would 
[eoon  disappear  from  a  species  which  lives  in  the  dark."    Doubt- 
less this  is  a  reasonable'  conclusion.    To  explain  the  facts  on  the 
[hypothesis  that  acqnired  characters  are  inheritable  seems  very 
kdiiticult.    One  possible  explanation  may  indeed  bo  named.    It  ap- 
FpttJirs  lo  boa  general  law  of  organization  that  structures  are  stable 
[in  proporlion  to  their  antiquity;  that  while  organs  of  relatively 
|tuoderu  origin  have  but  a  comparatively  superHcial  root  in  the 
'   r  '  '  !y  disappear  if  the  conditions  do  not  favor 

lus  of  ancient  origin  have  deep-seated  roots 
BO  ititution,  and  do  not  readily  disappear.     Having  been 

■'*  ;  in  the  type,  and  having  continued  to  bo  repro- 
r  of  it  duriug  a  jieriod  extending  throughout  many 
hu,  they  are  comparatively  persistent    Now  the 
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eye  answers  lo  this  description  as  being  a  very  early  organ.* 
waiving  possible  intprpretations,  let  us  admit  that  here  is  a  < 
culty— a  difficulty  like  countless  others  which  tho  phenomoi 
evolution   present,  as,  for   instance^  the  acquirement  of  sat; 
habit  as  that  of  the  Vanessa  1ar\'a,  hanging  iteelf  up  by  thai 
and  then  changing  into  a  chrj'salis  which  usurp?  its  place — a  i 
culty  which,  along  with  multitudes,  has  to  await  future  soli 
if  any  can  bo  found.  -  Let  it  be  granted,  I  say,  that  here  is  b  Nd- 
ousobst«cIe  in  tho  way  of  the  hypothesiis ;  and  now  lot  wr  turn 
the  alternative  hypothesis,  and  observe  whether  it  is  not  mot 
diificulties  which  are  much  more  serious.    Weismann  writes  j 

"The  raveros  tri  C&rQiola  and  Cariutliia,  tn  nbicb  th«  blind  Pniau 
ntnny  other  brmd  sniiuals  IWci,  belong  ^ologtc»ll/  to  the  Jnrftpsic  forttnttoo; 
Hlthoa^h  we  do  not  cxuglIt  knovr  wben,  for  example,  tho  ProU-ut  flrat  •Dt«f*4 
UiL*m,  Uie  low  or^anizotioD  of  lliii  aniphiliian  certHintj  indicate^  ilmt  ic  has  b*cM 
6belt<>rod  thero  for  a  v^ry  long  pi>rio(]  of  ttmc.  aihI  tliat  itioa"anilfl  of  gviwnulaoi 
of  tbia  speoifs  hnve  sneoeeded  one  another  in  the  caves. 

*'  H^urte  there  \»  no  renKio  to  wonder  at  tlto  uxtent  to  which  tbtt  di 
of  the  eye  liaa  been  already  carried  iu  the  PtoUfV*,  ev^n  if  we  asaume  tti 
merely  doe  to  the  w-tsntion  of  the  oondcn'ing  tntlaotice  of  natnral  seleotioii. 

"But  it  in  auiiecu!i8iiry  u>  depend  u[kiii  Ihia  oaaomptlun  aluno.  far  whiru 
less  or^u  J 0^:1^116 rates,  tlicre  an  olnu  other  farturs  v< 
nanieiy.  the  hitfher  devetnpfnent  of  other  oryfln-*  wht. 

the  di'generatiug  ^iractore,  or  the  inorl^a»e  In  iiize  ot  adjaeii<nt  part*.  If  tin 
newer  developments  are  of  adruntAgo  tit  the  speoiea,  they  ftnoll?  eooM  Co  Uk< 
the  place  of  the  oi^an  which  uatand  selection  has  failed  lo  prefterre  at  lUpolitl 
of  highest  perreotioti.*'t 

On  these  paragraijhs  lot  nio  first  remark  that  on-  -- 
tipliod  into  two.    Tho  cause  in  tituttHl  in  tiio  ab;  i| 

then  ru-statod  in  tlio  concrete,  as  ihoagh  it  wore  another  caUMt.] 
Manifestly,  if  by  decrease  of  the  eye  an  economy  of  nutrimc 
achieved,  it  is  implied  that  the  oconomi^ied  nutriment  is  tal 
to  some  advantugpoua  purpose  or  other;  and  to  apocl/y  that] 
nutriment  is  usihI  for  the   further  development  of  comfie^ 
ing  organs,  simply  changes  the  indefinite  statement  of 
tago  into  a  definite  statement  of  advantage.    There  are  ootj 


*  >Vhile  ihe  proof  of  ihU  article  U  in  huirf,  I  lesm  ittai  tka  /Vafw  ti  mm.  (fate  j 

and  tlint  [tB  PTCA  harp  n  ufie.     It  aeero?  that  when  the  onikrpmtad  ftneBM  It  bhati 
uniLiunlly  en-ollcn,  Mirno  iudividualii  t>t  tlie  speciM  are  carTU<iI  "iii  "f  iht  r«>' 
Djienflicin^  Ui^  •Hinitftlni**  vxpttjre*!).     It  iv  abo  miO  that  ' 
trail  bttbig,  I  pr^H-ume.  titi«n-cd  nbea  11  la  In  capUritr-     N 
(»rriiKl  uiit  into  llie  npen,  Uiwc  wliluh  maahi  vbUile  are  •>> 
whcreai,  thriw  wlitch,  HitfirPClalitiK  tlie  difT 
•bItoi  hi  (lark  plncw,  dunive.     Ucuce  ihi 
danrvwie  at  tlic  ey*r*  beyuud  thai 
•«aa    Thtu  the  Apparent  moci- 
I  npon  llOToiUty,  p.  it. 
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iuses  iu  operation,  though  the  matter  is  presented  as  though 
there  were. 

But  passing  over  this,  let  us  now  represent  to  ourselves  in 
letail  this  process  which  Prof.  Weismann  thinks  will,  iu  thou- 
[sMids  of  generations,  effect  the  observed  reduction  of  the  eyes: 
the  process  being  that  at  each  sncceasive  stage  in  the  decrease, 
there  must  take  ]»lace  variations  in  the  size  of  the  eye,  some  larger, 
3me  smaller,  than  the  size  previously  reached,  and  that  in  virtue 
>f  the  ecouomy,  those  having  the  smaller  will  continually  survive 
ind  propagate,  instead  of  those  having  the  larger.    Properly  to 
[oppreciuto  this  supposition,  wo  must  use  Bgures.    To  give  it  every 
Ivantage  we  will  assume  that  there  have  been  only  two  thou- 
id  generations,  and  we  will  assume  that,  instead  of  being  re- 
duced to  a  rudiment,  the  eye  has  disappeared  altogether.    What 
Fumounts  of  variation  shall  we  suppose  ?    If  the  idea  is  that  the 
-process  has  operated  uniformly  on  each  generation, the  implica- 
tion is  that  some  advantage  has  been  gained  by  the  individuals 
hn>*ing  the  eyes  fD^ou  h'^^s  in  weight;  and  this  will  hardly  be  con- 
.tended.    Not  to  put  the  hypothesis  at  this  disadvantage,  let  us 
then  imagine  that  there  take  place,  at  long  intervals,  decreasing 
pariatiuns  cousidorablo  in  amount — say  ,j*ij, once  in  a  hundred  gon- 
tratiuus.    This  is  an  interval  almost  too  long  to  be  assumed;  but 
^ot  if  we  assume  the  successive  decrements  to  occur  more  fre- 
juimtly,  and  therefore  to  be  smaller,  the  amount  of  each  hecomes 
3o  insignificant.    If,  seeing  the  small  head,  we  assume  that  the 
eyes  of  the  Proteus  originally  weighed  some  ten  grains  each,  this 
|Wouhl  give  us,  as  tho  amount  of  the  decrement  of  5S.  oecurring 
?nco  in  a  hundred  generations,  one  grain.    Snpposo  tliat  this  eel- 
Bhnped  amphibian,  about  a  foot  loug  and  more  than  half  an  inch 
jIn  diameter,  weighs  three  ounces — a  very  moderate  estimate.    In 
inch  case  the  decrement  would  amount  to  ^VnT  of  tho  creature's 
ircight;  or,  for  convenience,  lot  us  say  that  it  amounted  to  tjVv* 
irhich  would  allow  of  the  eyes  being  taken  at  some  fourteen 
grains  each.*    To  this  extent,  then,  each  occasional  decrement 


*  1  find  tint  tiir  c^e  of  a  sniMI  Einrlt  fcti«  nnlr  npproprluto  imtU  fl»h  oht&tTUibto  lufV, 
,  Leaiurdii)  ti  alMmt  i4n  of  Ita  weii^lit;  nxxA  bbt-c  io  Touug  ti^h  the  «ves  ore  dhpropor^ 
|{otut4>lr  \urjtfi,  in  Ihv  full-^WD  aDiell  tlic  cv«  would  be  probably  uot  nrare  tbaa  i\z  of 
vrc's  wej^lit.    Ou  turning  U>  hlghly-flnbhcd  pUt«s,  publUbiHl  by  ilip  BUiliogn> 
'  I'lUtut  ni  Ii^{>xlg,  lif  UiU  p('F«nnl<hruic)iiatc  PrvleuM,  and  oibcr  oiXTiptilbUuu,  I  flud 
''t  tb«ri.'  rtprt'sicn It'll,  tlii'  cJitlutibrnncliiiitd  nsolut),  the  (lUmcttT  of  the 
.  (  of  tba  unoll,  lirnrD  •  much  ^tanller  ntto  lo  ibf*  Ivngtb  of  tlie  bodv  \ 
'-of  lti»  )riii:ih,   U)d    Ui   lli«  ilioI'jU  nbout  ^  (tlie 
'■  ijf   tlit>  f>tiii?Il|.      If,  tticp,  tr«  talcfl  tl)<^  Ittieur  ratio  of 
i*  inft  IikU  ihr  rmtio  whicb  tlie  fifh  prwwit*,  it  rtvalla 

-'  th«  miiM  of  tbc  bod;  will  be  but  one  eighth.     Bo 
111  tif  Uiff  ar0  III  Uio  AiopbiVIfta  vlll  be  tiul  y^  of  tlut  of  ibe  body,    h  to 
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would  profit  the  organism.  The  economy  in  weiglit  to  n  crcatti 
having  nearly  tho  same  specific  gravity  as  its  metlium,  would 
iniuiitesiiual.  Tiie  econou»y  in  nutrition  of  a  rudimentary  orga 
consisting  of  passive  tissues,  would  also  be  but  nominal  T 
only  appreciable  economy  would  be  in  the  original  building  up 
the  creature's  structures ;  and  the  hypothesis  of  Weismann  ii 
plies  that  the  economy  of  this  thousandth  part  of  its  weight, 
decrease  of  the  eyes,  would  so  benefit  the  rest  of  the  creature's  ( 
ganization  as  to  give  it  an  appreciably  greater  chance  of  survi 
and  an  appretuiibly  grent^^r  multiplication  of  descendants.  Do 
any  one  accept  this  inference  ? 

Of  course  the  qualitications  of  data  above  set  down  can  be  on 
approximate ;  but  I  think  no  reasonable  changes  of  them  can  al 
the  general  result.  If,  instead  of  supposing  the  eyes  to  have  dl 
appeared  wholly,  we  recognize  them  as  being  in  fact  rudiraentar 
the  case  is  made  worse.  If.  instead  of  two  thousand  gcneratioi 
we  assume  ten  thousand  generations,  which^  considering  tho  pro 
ably  groat  ago  of  the  caverns^  would  be  a  far  more  reascmab 
assumption  than  the  other^  the  case  is  made  still  worse.  And 
wo  assume  larger  variations— say  decreases  of  one  fourth — to  occ 
only  at  intervals  of  many  hundreds  or  thousands  of  generation 
which  is  not  a  very  reasonable  assumption,  the  implietl  conclusii 
would  still  remain  uidefensible.  For  an  economy  of  ,f  j  part 
the  creature's  weight  could  not  appreciably  affect  its  survi^TU 
the  increase  of  its  posterity. 

Is  it  not  then,  as  said  above,  that  the  use  of  tho  expressia 
"  natiu*al  selection/'  has  had  seriously  perverting  effecta  ?  Mu 
we  not  infer  tliat  thore  has  been  produced  in  the  minds  of  nati 
ralists,  the  tacit  assumption  that  it  can  do  what  artificial  seloctic 
does — can  pick  out  and  select  any  small  advantageous  trait;  wbi 
it  can,  in  fact,  pick  out  no  traits,  but  can  only  further  the  deve 
opment  of  traits  which,  in  markt-d  ways,  increase  the  general  fi 
nesB  for  the  conditions  of  existence  ?  And  is  it  not  inferable  thi 
failing  to  bear  in  mind  the  limiting  condition,  that  to  become  e 
tablished  an  advantageous  variation  must  be  such  as  will,  oth 
things  remaining  equal,  add  to  the  prosperity  of  the  stirp,  man 
naturalists  have  boon  unawares  lod  to  espouse  an  untenable  by 
pothcsis  ? — Vonteviporary  lieview, 

[To  6«  tontludti.} 


tlibanl  «stiniBt«,  tfaerofora,  to  rappoBO  thst  its  ori^fel  waight  in  tho  Prot*u»  w«s  ^^ 
thnt  of  the  bod.T.  I  may  add  tbat  iny  ooo  who  gUoow  ai  the  rcprcMnutioo  of  tb«  uoM 
vilt  )*ee  that,  were  the  eye  to  dijiappoar  entirdjr  by  a  single  rariatian,  the  ecoouoi;  tAin 
could  Dot  hure  ftDjr  appreciable  pbjsioloKtcal  effect  oa  the  orf^aiuu. 


To  all  the  dnngors  that  threaten  the  health  of  the  child  m 
existing  systems  of  education,  the  best  and  only  remedy  to 
jpposo  is  tho  regular  practice  of  physical  exorciseB.  This  remedy 
san,  however,  be  effiwwious  only  provi<led  the  exercises  are  well 
choson  and  ftppHod  nccordinj;  to  a  rutionul  method.    Horo  we  meet 

,  gorious  diilicuUy  in  the  fact  that  many  persons  do  not  approci- 
Ite  the  imixirtanco  of  the  choice  of  a  method,  and  are  hostile  to 
phangfrs  in  thw  systems  Jilrnady  adopted.  "  !t  is  contendi-d/'  once 
wiid  a  university  dignitary  in  our  pntsmici>,  "that  our  children 
should  take  exercise,  because  hygiene  requires  it.  But  what  bear- 
ing has  it  on  their  health  to  nmkc  thorn  march  this  way  and  that 

iray,  play  at  the  bars,  or  perform  in  a  trapeze  ?  Select  for  them 
the  most  convenient  exercise  to  apply,  and  the  problem  of  physical 

lucation  will  be  by  so  much  simplified." 
In  order  that  the  reader  may  judge  intelligently  concerning 
the  controverted  question  of  the  choice  of  a  methoil  of  physical 
education,  it  is  iudisi>en8ahle  to  cast  at  least  a  rapid  glance  upon 
the  dilt'orcut  forms  of  usual  exercises,  and  to  compare  their  tend- 
encies and  spirit.     The  immenpe  number  of  bodily  exercises, 

?hich  it  is  impossible  to  describe  here  or  even  to  enumerate  in 
full,  may  ho  referred,  if  we  regard  their  spirit  rather  than  their 

details,  to  two  methods — the  natural  and  artiticial.    Exercises  in 
Khe  former  niotthod  are  inspired  by  instinct,  and  demaud  move- 
TOonts  very  similar  to  those  which  one  would  execute  spontane- 

Iously  if  h*»  vvert*  left  to  himself.  The  method  is  called  play,  and 
constitutes  a  Itind  of  ivgulation  of  acts  to  which  the  human  being 
|8  naturally  inclined.  The  child,  for  instance,  has  a  natural  in- 
clination to  walk,  jump,  run,  and  throw  whatever  he  has  in  his 
^hand,  and  attention  has  been  turned  to  pive  the  execution  of  al^ 
^■these  acts  a  purpose  that  shall  make  them  interesting. 
^^  The  other  method  of  exercise,  called  gymnasltis.  pmceeds 
a  diifereut  way.  It  is  more  scientific  and  systematic  than  play.  It 
ioea  not  start  from  the  observation  of  the  instinctive  tendencicaof 
'human  Iwing,  but  from  the  study  of  the  conformation  of  his 
ly.  It  does  not  say  the  child  is  disposed  to  walk,  jump,  aud 
throw  stones;  let  us  therefore  give  it  opportunity  to  perform  all 
fi.o<,.  fu'iA.  But  the  bndy  is  divide<l  into  so  many  artieulatious  and 
s  BO  many  muscles;  let  us  move  each  of  thejte  joints  in  turn, 
mui^cles  .successively  into  play,  in  order  that 
,.i  pnrts  of  the  human  machine  may  receive  their 
e.  Gy  mnaslics  projrcr,  baaing  it^lf  on  knowledge 
of  the  human  body,  has  devised  mora  or  less  ingeui- 
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ous  processes  for  methodically  exem&iDg  tbe  muscular  groc 
each  region.   It  has  exercises  for  tho  arms,  for  the  legs,  Uio  1% 
the  head,  and  the  pelvis;  for  the  flexor  muscles  an  J  for  the  < 
Hors.etc.    ThiTt*  are  several  systomn  of  gymnastic*'.    Th«  Si 
system  is  cliarsicterized  hy  simplicity  of  movement  ond  mc 
tion  in  effort.    The  French  syslera  is  conceived  on  t 
theory  of  raising  the  physical  aptitudes  of  the  man  to 
point  of  dovclopmont.    With  tliis  purpose  it  seeks  ingeniotxs  i 
hiuatioiis  designed  to  make  each  movement  represent  u  diffic 
to  be  conquered;  and  it  contrives  expedients  for  nugmentioi 
effort  of  the  muscles  and  invents  muscular  acts  to  whic 
man  is  not  naturally  inclined. 

The  natural  and  artillcial  mtithods  have  very  diBtindl 
very  characteristic  tendencies.    The  most  commonplace  exai) 
Tvill  permit  us  to  show  clearly  the  divergence  of  their  proc< 
Put  a  man  before  a  vertical  pule  and  tell  lum  to  climb  lo  the  to£ 
Left  tobisinstinct,  he  will  utilize  all  the  means  of  r 
Nature  has  given  him  couimand.    He  will  hug  th.  ^  . 
arms  and  legs,  and  will  use  his  fcot  and  hands.    It  is  the  na| 
process  and  the  easiest  one.    But  if  he  is  u  g>'mnAst  he 
uo  use  for  Iiis  legs.    He  has  been  taught  to  climb  pules 
hands  alone.    This  is  an  artificial  method  to  which  no  on« 
naturally  disposed,  because  it  increases  the  difficulty  of  tho  : 
meut.    Here,  then,  we  find  a  marked  dllToritnce  between 
methods — one  avoids  difficulties,  the  other  seeks  them. 

The  essential  character  of  our  gymnastics  is,  i\\- — '  -~ 
demands  much  more  iiitenaw  muscular  effort  than  t , 
urally  inclined  to,  and  more  dithcult  movements  than  his  inst 
ti vo  ones.    It  tends,  for  that  reason,  to  make  him  stronger  and  mfl 
adroit  than  it  was  in  his  nature  to  become.    It  is  a  method  of  in^l 
provement  more  capable  than  any  otlier  of  forming  chosen  flub-{ 
jectfi.    It  has  the  faults  of  its  qualities;  it  perfects  tb^*  '"  ' 
at  the  expense  of  hard  work  of  which  not  all  men  are 
may  form  choice  gyniniist«,  but  it  fonns  '  v.     If  it 

plied  to  physical  education,  we  find  very  (•        :..  .ren  ca|iabl 
executing  at  first,  or  without  long  preliminary  efforts,  the  m\ 
ments  which  it  CiUls  for.    Most  pupils  are  <i' 
difBculties  .st  the  beginning,  and  those  who  Hr^ 
are  those  who  are  best  endowed  jthysically,  the  stroDgest,  or^ 
cisely  those  who  can  do  best  without  il..    Tliis  m\ 
admit  acquirus  suporior  physical  capacity,  but  wr: 
thoc^e  of  any  medium  slreuglh,  find  no  ben 
for  the  simple  reason  ^^    *  *'     ■     — *  -: 
the  difficulties  of  \}\i}  h. . 
and  continue  in  ^heir  first  ini 
couraging.    Through  all  tli'-- 
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^i-sc,  bocauso  oxercise  wiis  presents  to  thorn  m  tho  wroug  way^, 

BliK^er  an  nrtd  and  dinicult  form. 

TIiUH,  our  artificial  raelhods  of  gymnastics  arc  nut  favorable  to 
the  physical  education  of  children,  because  they  are  athletic  and 
not  hygienic  methods.    They  look  especially  for  strong  subjects 

Kmake  champions  of  tlieni,  when  a  good  hygiene  should  look 
r  weak  subjects  to  make  strong  ones  of  them.    We  must  not 
forget  that  the  weak  form  the  largo  majority  of  the  children  of 

ee  pr«sent  generation.  Our  children,  so  precociou.s  now  in  their 
Butal  development,  are  far  behind  in  their  iHjdily  growth. 
They  need  methods  of  education  adapted  to  their  weak  physical 
l^ptitudes.  This  is  the  capital  fault  of  artificial  and  dif^cult 
aethodfl ;  tliey  do  not  bring  exercise  within  the  reach  of  chitdreii. 
They  are,  properly  speaking,  methods  of  "  selection."  They  sub- 
let children  to  a  sort  of  trial,  taking  the  strongest  to  make  ath- 
8tt^s  of  them,  but  leaving  the  weakest,  or  tho  gix'at  majority,  do- 
Ivered  to  all  the  physical  and  moral  woes  that  are  derived  from 
rant  of  exercise. 

It  is  obvious  that  difficult  exercises  can  not  be  recreative.   This 
1  still  a  great  reproach  to  our  gymnastics  when  we  undertake  t<» 
^pply  it  to  children  subjected  to  school  work,  and  who  have  so 
reat  noetl  of  amusement  and  distraction  in  tho  intervals  between 
leir  studies.    It  is  not  a  relaxation  that  the  brain  of  the  child 
%n  find  in  these  methodical  exercises,  but  one  lesson  mora  added 
so  many  others.    Among  the  movements  of  our  gymnastics, 
lose  which  are  not  hai-d  enough  to  discourage  the  child  by  a 
>ng  apprenticeship  are  so  destitute  of  interest  that  they  repel  by 
their  monotony.    Such,  for  example,  are  the  "floor"  exercises. 
forty  children  ranged  in  three  lines  wait  with  erect  body  and 
ced  eye  the  command  of  the  master.    Then  all  together,  at  his 
rdor,  turn  tlie  head,  first  to  the  right,  then  to  the  left.    They 
feount  aloud  one,  two,  thi-ee;  and,  while  counting,  extend  their 
jirms,  bend  them,  raise  thorn,  drop  them  ;  then  tho  legs  havo  their 
irn,  and  finally  the  trunk  and  loins.    All  these  motions  are  very 
lygienic ;  but  where  is  there  a  place  for  transport  and  joy  in  that 
nld  discipline  that  fixes  the  features  and  elfaoes  the  smile,  in 
lose  insipid  gestures  of  which  the  slightest  distraction  would 
peatroy  the  grouping?    Yet,  to  the  pnpil,  pleasure  is  not  only  a 
loral  satisfaction,  it  is  a  hygienic  element  iudispiinsable  to  his 
h.     Under  tho  influence  of  constraint  and  weariness  the  vital 
mctioos  languish,  nutrition  is  retarded,  tho  nervous  centers  grow 
^rpid.    To  impose  on  a  child  exorcises  in  which  he  will  find  no 
>  is  more  than  a  want  of  solicitude — it  ia  «n  offense  agaiiuit 


of  physical  education  must  reckon  with  the  ne- 
ine  kind  of  attraction  to  the  movements,  even 
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to  iho  most  uBcful  and  besi-cliosen  ones.  It  is  interesting,  vh 
we  travel  abroad,  to  observe  the  efforts  made  in  different  couutri 
to  reach  this  aim  of  rendcrinff  exorcise  attractive.  It  is  also  oflei 
curious  to  notice  the  ingenuity  ibat  is  devoted  to  seeking  forsia 
gnlar  means  of  palliating  the  aridity  and  nuiuotony  of  systemati 
exercises. 

The  pre-eminently  recreative  exercise  is  play.  This  natura 
gymnastics  brings  with  it  au  attraction  that  animalen  the  ia(4 
indifferent  and  gives  inspiration  to  the  most  phlegmatic.  Am 
what  a  contrast  there  is  between  pupils  exercising  in  play  am 
those  upon  whom  a  systematic  gymaaatics  is  imposed — betwt 
English  school  chihlren,  for  example,  and  French!  In  France, ti 
everyboiJy's  sorrow,  the  children  seem  to  have  a  horror  of  motion 
Left  to  thtmselves,  as  soon  as  they  are  out  of  the  sclioolroom 
they  walk  along  slowly  in  couples  or  gather  in  groups  in  the  cor 
ners  of  the  yard ;  and  they  pass  the  time  in  chatting,  in  "  philoso 
phixing."  CSymnastics  is  obligatory,  it  is  true,  on  some  davs  aii< 
at  certain  houre ;  but  a  witness  of  the  lesson  will  be  struck  with  ob 
serv^ing  that  hardly  four  or  five  pupils  out  of  thirty  execute  theii 
oxorcisos  conscientiously.  The  others  present  themselves  in  thei 
turn,  but  hardly  outline  the  movement.  The  professor  joci' 
them,  urges  them;  and  they  go  back  to  their  places  after  bavipj 
made  an  imitation  of  an  effort.  In  the  English  colleges  no  regu< 
lation  makes  exercise  obligatory,  and  every  one  is  free  to  dlspec: 
with  it  or  engage  in  it  at  will.  But  all  give  themselves  up  to  i 
with  incredible  ardor.  Weak  and  strong,  young  pupils  or  student 
twenty  years  old,  all  show  an  equal  passion  for  thos<?  plays  in  thi 
open  air,  now  neglected  in  France,  fur  which  gymnastics  has  beea 
80  unfortunately  substituted.  To  form  an  idea  of  the  enthusiasn 
they  display  one  should  visit  Eton  or  Harrow,  Oxford  or  Cam 
bridge,  and  hco  those  immense  lawns  occxipied  after  lunch  b; 
crowds  of  young  men  in  the  costume  of  the  game,  dividing  inlfl 
groups,  forming  into  gangs,  and  organizing  their  parties  without 
losing  H  minute.  I  have  still  in  vision  the  speota<*lo  of  a  game  i>( 
football  playwl  in  my  presence  by  students  of  Cambridge.  K 
where  else  have  I  ever  seen  such  enthusiasm  and  such  spirit,  sncli 
disregard  of  falls  and  blows.  The  play  of  ball  as  thus  practiwd 
might  constitute  in  itself  al<»ne  a  complete  means  of  physical  clu' 
cation,  so  fully  does  it  bring  into  action  all  the  bodily  qualiti 
and  all  the  active  moral  faculties  of  the  players.  What  vigor  in 
starting  the  ball,  what  agility  in  getting  it  and  bearing  it  to  th 
goal!  What  address  also  in  avoiding  the  throng  of  opponent* 
who  would  bar  the  passage,  and  what  suppleness  in  gliding 
through  their  arms  witliout  losing  the  precious  trophy  !  And  if 
in  the  struggle  the  vanquished  champion  falls  to  the  ground 
see  him  rebound  like  the  ball  itself,  touching  the  turf  and  be; 


■rnng  fits  race  more  ardently  than  ever,  and  forgetting  to  feel 
whcro  he  wan  hurt. 

This  etrikinj?  contrast  between  the  apathy  of  French  youth 
md  tho  anXor  of  English  youth  ia  easily  explained  by  the  passinn- 
ito  attraction  of  their  games,  as  compared  with  the  depressing 
aridity  of  methodical  gymnastics.    Thoro  is  no  need  of  invoking 
iiffereuco  of  races.    In  the  time  when  we,  too,  had  our  national 
James  French  yonth  were  as  impassioned  witli  tennis,  mall,  and 
baretto  as  the  Anglo-Saxons  are  now  with  lawn  tennis,  cricket 
lAud  footlmll.    But  the  taste  for  sport  wa«  lost  with  ns  from  the 
lomont  the  attempt  was  made  to  introduce  a  more  motliodical 
ind,  as  it  was  believe)!,  more  perfect  form  of  exercise.    The  coin- 
cidence will  not  be  denied  by  any  one;  but  there  was  more  than 
coincidence  iu  it — there  was  a  relation  of  cause  and  effect.    If 
'this  is  still  dnubted,  it  will  be  enou^'h  to  refer  to  the  revival  of 
the  taste  for  physical  exercises  that  was  manifostod  all  at  onco  in 
our  universities  when  efforts  were  made  a  few  years  ago  to  intro- 
iuco  open-air  8i>orta:  and  this  taste  is  becoming  so  decided  that 
Borne  persons  are  already  appreliensive  that  the  more  serious  stud- 
lea  may  suffer  by  the  diversion  of  interest  from  them.    To  the 
Dthor  (|ualities  of  superiority  of  games  over  gymnastics  is  added 
Jthe  fart  that  they  are  performed  in  the  open  air. 

Some  advocates  of  gymnastic  athletics  bring  the  objection 
Iftgainst  plays  that,  while  they  furaish  attractive  and  easy  exer- 
Icises,  their  fa<*ility  itself  proves  that  they  do  not  require  a  great 
|€xpeuditure  of  muscular  force,  and  are  not,  consequently,  serious 
Icxercises.    To  shrjw  how  slight  is  the  foundation  for  this  objec- 
tion, let  UB  take  an  ancient  typical  French  game,  tennis,  and  give 
'B  summary  analysis  of  it.    Going  from  a  gymnasium,  where 
Lyoung  athletes  have  been  pulling  hundred-pound  chest-weiglits, 
Ithe  sight  of  a  game  of  tennis  will  certainly  not  at  first  give  the 
impression  of  a  "serious"  exercise;  and  one  will,   perhapn,  be 
^tempted  to  smile  at  comparing  with  the  effort  of  gymnasts  that 
[)f  players  chasing  a  minute  projectile  of  twenty  grammes  with 
leir  nickets.    Yet  tbe  most  rugged  man,  after  an  hour  of  this 
|exercise,  will  ho  dripping  with  perspiration,  gasping,  and   will 
iind  himself  next  morning  feeling  bent  all  up.    One  must  try 
for  ljim.self  to  realize  the  exiHjnditure  of  force  called  out  by 
ibis  exercise,  in  which  the  effort  is  so  little  apparent.    In  the  ex- 
>  of  tennis  the  work  is  not  limited  to  the  motion  of  the  arm 
^  the  ball.    A  well-applied  racket-stroke  reiiuires  the 
'•'  the  whole  boily  into  action.    In  the  active  chase  for 
•1  muscles,  from  the  feet  to  the  head,  unite  in  a 
....    ....  ti...  pKyHiologists  say,  in  a  ^Tifrj/y,  which 

mm  the  gixjund  and  throw  it  uptm  the 
of  the  rtM^ket  ia  a  '*  resultant "  or  the  sum  i 
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of  ii  series  of  piirtial  ofTiirts  which  are  evclvii.!  nt  ir; 
and  slioulder,  the  vertobnil  column  and  the  lliighs ;  ,. 
uf  the  rocket  in  itself  does  not  reprt^sent  the  whole  expeudituiv 
of  force  octmsioned  by  the  f^ame.  To  it  nhould  bo  joiued  the  mo- 
tions preceding  it  and  preparatory  to  it,  or  the  player's  c)mQgc9  of 
attitude.  All  those  who  have  held  the  racket  know  how  mpidlr 
these  motions  have  to  be  made.  Id  less  than  n  Innth  of  a  «vci 
one  must  look  ahead  and  up  to  catch  the  l>all  on  tUo  fly,  or  st 
to  take  it  on  the  1>ouud,  or  bend  io  one  side  to  hit  it  a  buck  etroVi 
la  those  rapid  changes  of  attitude  the  center  of  gravity  of 
body  is  abruptly  disploccil,  and  equilibrium  can  not  be  pr^^ser; 
without  bringing  a  large  number  of  muscles  into  energotii 
The  muscles  of  the  thorax,  the  loins,  and  the  pelvis  conti 
bring  the  bony  parts  forming  the  framework  of  tho  bwly 
close  action  upon  one  aiiotlier.  The  lowiT  limbs,  without  Im 
the  groundi  also  furnish  a  considerable  interior  labor,  the  i 
pose  of  which  is  to  assure  tho  player  a  solid  footing,  a  stabi! 
eniial  to  the  force  of  the  rocket-strokn ;  and  even    '      '  ■  ifi" 

fasten  themselves  to  the  grouud^  with  tho  ashi 

DOS. 

Thus,  in  the  game  of  iennis,  the  exercise  is  distributod 
a  large  number  of  muBides,  and  this  fnot  enables  u»  to 
how  the  effects  of  work  may  be  very  much  uccoutuattMl  withouT 
our  being  conscious  of  having  made  great  efforts.  In  ffiviug 
racket-strokes  wo  make  iniinitely  loss  efforts  than  in  raisin*:  heav£ 
Dhost* weights,  yet  we  do  not  perform  lees  work  iu  a  gatoe  i»t 
"than  in  a  practice  of  gymnastic  athletics. 

In  all  natural  movements  we  use  a  largo  number  of  miucliss  aI 
once,  and  we  somti^timos  bring  into  action  those  which  are 
remote  from  the  point  where  the  work  appears  to  bo  IocaI: 
Active  games  constantly  tend  to  the  division  of  the  work  aiQoi 
Urge  number  of  muscles.    This  is  tho  consequence  of  tii 
character  of  natural  exercises.    Being  copied  from  iustiucti 
of  which  they  are  simply  the  methodical  regulation^  thoy  All 
ant  the  same  character  of  causing  the  human  mnolifne  to  #^r«e 
luch  work  without  demanding  much  effort  from  iU    Thv  o; 
tion  of  the  motions  adopted  by  gynmastics  proper  is  diffc: 
That  does  not  tend,  iu  general,  to  seek  oi;'   " 
nuist.'hvK,  called  in  physiology  ^ynt'ryuA,  but  > 
with  tho  view  of  augmenting  the  effort  of  tho  mu 
brought  into  play  by  suppressing  the  co-oporatioi:i  -m 
muscles. 

The  property  of  games  is,  then,  to  c;. 
human  body  of  much  work  wi*^-^"'  -^ 
gionic  quality  of  cxercisti  iu  U' 
>ro  work  wo  do^  tiio  mora  we  Btiiu  1 1 
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and,  notably,  the  respiration  and  the  circulation  of  the  blood, 
But>  whilf  work  ron'lcrs  thoso  two  functions  more  active,  effort, 
on  the  contrary,  restrains  them.  By  a  mechanism  we  can  not 
study  here  all  intense  effort  reacts  upon  the  lungs,  the  heart,  and 
the  largo  bh>oil- vessels.  When  we  try  to  raise  a  heavy  weight, 
or  to  brt^uk  bt*lween  our  liaiids  a  stick  that  offers  a  strong  reaist- 
anee,  we  feel  the  muscles  of  the  breast  and  the  abdomen  harden- 
ing and  riolently  compressin^c  the  hings,  as  well  as  the  heart 
and  the  large  blood-vessels.  Respiration  is  suspended,  the  blood 
flows  back  toward  the  voius,  and  we  see  them  swelling  on  the 
neck  and  forehead.  This  violent  pressor©  is  not  always  without 
danger. 

We  have  selected  tennis,  the  most  celebrated  and  the  most 
French  of  games,  as  the  type  of  our  demonstration.  All  games 
in  which  projectiles  are  thrown,  or  the  ground  is  skij>pe<l  over, 
are  but  variants  of  tennis,  and  conclusions  drawn  from  it  are 
valid  also  as  to  them. 

There  are  numerous  other  simple  and  easy  games  which  are 
none  the  less  hygienic.  The  most  elementary  of  all,  the  game  of 
tag,  which  children  improvise  as  if  by  instinct — as  also  do  young 
animals — is  not  less  efficacious  than  the  most  elaborate  sports  to 
stimulate  respiration  and  the  circiUation  of  the  blood.  It  is  be- 
cause these  games  represent,  in  the  aggregate,  much  work.  At 
each  step  in  running,  the  child  takes  from  the  ground  and  lifts  to 
a  certain  height  above  it  a  relatively  considerable  weight,  that 
of  the  body.  Now,  we  know  that  work  in  mechanics  is  estimated 
by  multiplying  tht*  wutglit  of  the  mass  raised  by  the  height  to 
which  it  is  lifted.  Though  the  iHidy  is  lifted  ouly  a  little  at  each 
step  in  running,  yet  as  these  steps  are  renewed  as  often  as  four  or 
even  six  times  a  second,  we  see  what  number  of  kilogrammotros  a 
game  of  tag  a  quarter  of  an  hour  in  length  may  represent.  This 
considerable  work  is  accomplishe*!  without  effort,  because  the 
legs,  the  tliighs,  and  the  pelvis,  which  co-operate  in  executing  it, 


I 
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"But  while  th«  "effort "  passes  uuperceived  by  the  muscles  in  the 
running  child,  the  "work"  makes  its  general  effects  plainly  felt 
in  tlie  organism.  The  least  attentive  observer  has  remarked  how 
running  accelerates  the  circulation  of  the  blood,  and  especially 
how  it  stimulates  respiration  and  magnifies  the  heaving  of  the 
ibs,  which  is  the  essential  cause  of  the  bellows  movement  which 
niws  the  air  into  the  ohost.  We  might  say  that  in  the  running 
child  the  organ  that  works  moet  is  junt  the  one  that  it  is  moi-t 
mportant  to  dovolnp,  tin.'  lung. 

If  Ti-.Ani.i  i,.^  ..11...  .ninM-  to  pursue  the  analysis  further.    We 

Ugh  attractive  and  easy,  are  not  less 
our  methodical  analysis,  and  that  they 
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are  in  every  respect   agreeable  to  the  hygienic  exigencies  of 
children. 

These  conclusions,  wo  know,  Trill  raise  numorons  protests, hotb 
from  specialists  whose  convictions  they  may  wound  and  whoee 
interests  they  may  conflict  with,  and  among  amateurs  of  gymnaa- 
tics  to  whom  those  exercises  are  dear,  because  they  are  agreeable 
to  their  abilities  and  tastes.  Thoy  are,  on  the  other  hand,  in  har- 
mony  with  the  opinion  of  the  most  eminent  men  who  hiivo  occu- 
pied themselves  with  education,  liygiene,  and  physiology.  Her- 
burt  Spencer  gives  preference,  among  all  the  methods  of  physical 
exercise,  to  "  free  play  " ;  and  M.  Marey,  in  his  report  on  the  work 
of  the  Commission  of  Gymnastics,  of  which  he  is  president,  points 
out  to  the  Minister  of  Public  Instruction  the  inconveniences  of 
gymnastics,  which  is,  in  hia  opinion,  "only  a  makeshift  to  be 
kept  up  till  the  time  when  wo  can  lind  a  practicable  means  of 
substituting  exercises  really  adapte<l  to  the  abilities  and  hygienic 
needs  of  the  child— ^that  is,  open-air  games.*' 

It  is,  however,  very  far  from  our  thonght  to  suggest  that  me- 
thodical gymnastics  should  be  wholly  di>continu&d.  That  form 
of  exercise,  which  is  not  adapted  to  children  or  to  very  young 
persons,  is  excellent  for  those  who  have  completed  their  growth, 
and  who  have  time  and  taste  for  developing  their  muscles  to  tln» 
exlrfme.  Gymnastics  is  an  excellent  preparation  for  the  military 
service,  and  may  be  of  great  aid  to  those  who  desire  to  harden 
themselves  by  training  to  the  life  of  the  regiment  But  it  is  earlj 
enough  to  begin  it  in  the  eighteenth  year — that  is,  after  school 
studies  are  over. 

In  short,  artificial  and  difficult  exercises  are  to  natural  exer- 
cises what,  in  mental  education,  the  higher  instruction  is  to  pri- 
mary and  secondary  instruction.  Physical  education  has  il5 
"grades"  as  well  as  mental  education,  and  we  commit  an  error 
wlum  wo  rr'Vf^rso  them.  —  Trattslaied  for  The  Popular  Science 
Monthly  from  the  Revue  des  Dfux  Mondes. 


Thb  Abont,  of  Buniia,  have  great  faith  in  pig'«  liver  oa  an  omcle.  CoIohI 
Dfllton^  of  the  English  Eint  Inillnn  Bervice,  hbtr  thnt,  6nding  that  some  mcoilrm 
of  the  trilK  ileaired  to  aacertuin  liy  thin  tc«t  tlio  rmKon  t>r  his  vi»<itiufc  tticm,  be 
auggestoil  that  a  nmple  plan  would  be  to  jaHgc  bjr  hh  words  and  looks;  to  vhkli 
thej  retorted  thnt  the  worda  and  focM  of  men  »ere  fiUIacious,  but  pig'*  \\\tt 
savor  deceived  tbem. 

"Boo  BrTTFa"  was  tlie  miljcct  of  a  rerent  paper  bj  the  Rev  J,  OXaitrty 
before  the  Roval  Societ/  of  Ajuiquaries  in  London.  ITio  author  i^aid  that  a  roll 
m  his  poMessioD  found  ai  the  depth  of  twelve  feet  !n  a  bog,  wrapped  in  a  ocm>* 
cloth  still  retuiniii};  the  print  of  fingers,  had  a  tast«  ofchoeee.  Tlie  pn'iwrtT  ot 
bo(f-burjing  conveying  a  cheesy  flavor  to  butler,  or  making  it  raucid,  liu*  l>rrt 
mentioned  by  other  wntera,  and  is  referred  Co  in  an  old  couplet. 
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CONSERVATION  OP  THE  MACKEREL  SUPPLY. 

»r  KOBEKT  F.  WALSU. 

DURING  the  jjast  few  years  there  lias  been  a  serious  scarcity 
of  mackerel  off  the  northern  Atlantic  coast,  or  rather  the 
len  have  been  unable  to  cujiture  such  large  numbers  of  this 
had  been  their  custom  in  former  years.  This  falling  off  in 
tlio  mackerel "  catch  "  has  a  marked  effect  upon  the  fi8li-food  supply 
of  our  markets.  Scarcity  of  any  commodity  tends  to  increase  the 
prices  of  articles  which  are  used  for  similar  purposes;  honce,  not 
nly  has  mackerel  become  a  fish  of  luxury — because  of  its  scarcity 
but  the  prices  of  most  other  fishes  hnVe  been  advanced  eorrelft- 
tively  with  the  dooreaso  in  the  general  fish  supply  caused  by  the 
partial  failure  of  the  mackerel  tishin^  during  the  post  few  years. 

Recognizing  this,  the  United  States  Fishery  Commissioners 
inquire*!  into  the  subject,  but  arrived  at  no  definite  conclusions, 
either  witli  i-egard  to  the  causes  of  this  scarcity  of  mackerel,  or  as 
to  huw  the  supply  could  be  incrcivsed  to  the  former  st^mdard. 
However,  some  enterprising  owners  of  fishing  schooners  having 
a  knowledge  of  the  enormous  "^ banks"  of  mackerel  that  frequent 
the  southern  Irish  coast  at  certain  seasons,  equipped  their  ves- 
sels for  the  ocean  voyage  ffhd  sent  them  across  the  Atlantic  to  fish 
for  mackerel  in  Irisli  waters.  In  the  matter  of  capturing  large 
((uantitius  of  fish — superior  to  that  which  is  caught  in  the  west- 
ern Atlantic — they  were  successful ;  but  the  question  is  undecided 
to  whether  or  not  a  continuance  of  the  experiment  would  be 
financially  judicious. 

To  my  mind  it  seems  clear  that  the  sending  of  vessels  to  the 

Irish  coast  to  capturt*  fish  for  tliis  market  could  not  be  profitably 

mtlnued;  but  I  believe  that  I  can  point  out,  not  only  the  causes 

which  led  to  the  failure  of  the  mackerel  fishing  upon  this  coast, 

but  also  show — from  practical  observation  of  the  habits  of  mack- 

rel  and  the  methods  of  fishing  for  th(>m — how  the  supply  off  the 

northern  Atlantic  coast  could  be  readmitted. 

The  solution  of  such  a  problem  as  this  can  not  be  arrived  at 
ly  any  theoretical  examination  of  the  question.  Study  of  tlie 
iiliitH  of  the  fishes,  through  centuries,  and  pnictiral  observation 
f  their  movetneiitH  and  instincts,  can  alone  guide  one  in  arriving 
it  eatisfnctory  conclusions.  And,  in  order  that  my  statements 
'  'itm,  I  think  it  not  unwise  to  premise 
iibttiou  in  London,  in  18.S3.  I  read  a 
on  this  sut'jt'ot  before  a  special  International  Confer- 

*- '    '  ^'■'■':'-     ■      -tf  the  few  "grand  diplomas  of 

;Jie  "commisisionei*s  appoinletl 
mncnt." 


i 
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I  shall  elucidate  the   subject  of  the  causes  of  the  a 
diminution  in  the  niaokorel  supply  off  lliis  coaj?t  hy  an  tx 
which  will  de  facto  point  out  how  this  &sh  can  Iw  readmit 
an  economic  sea  product  for  our  food  supply;  and  in  so 
I  shall  draw  almost  entirely  from  my  research  in  the  mat 
contained  in  the  paper  to  which  I  have  reforred. 

About  thirty  years  aj;o  the  nuickorel  fishery  off  Ihr  r- 'ii 
Irish  coast  was  first  (in  this  century)  prosecuted  as  a  gr^Mt  j 
try.  Fishing  vessels  came  there  from  Scotland,  Englaud,  tJi 
Isle  of  Man,  and  from  Franco,  to  reap  the  silvtiry  Imrvt'st  of  tl 
ocean ;  and  the  few  rude  native  craft  which  then  existod  vtv 
rapidly  multiplied  into  hundreds  of  beautiful  yacht-Uke  fi^hini 
vessels.  For  twenty  years  the  mackerel  fishing — which  be(oi>s  i\ 
March  and  coutiimes  until  the  end  of  June— prospered  alrooa 
phenomenally,  and  many  of  the  boat-owners  and  fisherni  i 

native  and  foreign,  amassed  comparative  wealth,  as  did 
bhip-builders  and  net  and  rope  makers.     The  town  of  Kinsal 
county  of  Cork,  which  is  the  headfjtiarters  of  the  industry,  g 
joyed  a  prosperity  during  those  years  strangely  at  variance  wi' 
the  decaying  condition  of  other  Irish  towns;  but  in  1880  thii 
great  fishery  was  temporarily  destroyed,  through  :- ' 
of  the  habits  and  instincts  of  the  mackerel,  by  th- 
boat-owners  and  fishermen  of  the  Isle  of  Man, 

It  occurred  in  this  way:  All  the  fiHlu^rmen  of  lli  is  great  Jin' 
— over  one  thousand  fishing  vessels,  each  carrying  eight  to  t( 
men  and  more  than  two  miles  of  netting — wore  aware  that  th 
mackerel  came  from  the  Atlantic,  in  the  southwest  and 
toward  thoir  spawning  ground  off  the  southern  Irish  c 
this  season.    But  the  Manx  fishermen  and  owners  were  not 
fied  with  reaping  a  good  harvest  from  March  to  June.    Thi 
fetches  a  much  larger  price  early  in  the  season,  and  thoy  di 
that  they  would  "try"  for  them  farther  west  Uiuu  the 
iug  ground,  before  the  season  opened  off  Kinsale  and 
The  result  was  disastrous.    For  two  years  the  *'  early  boats 
coe<led  well;  but  iu  the  third  year  the  entire  mackerul  fUl 
along  the  coast  was  a  failure,  and  it  was  not  until  May  and 
in  Juno  that  good  catches  were  made  off  the  "  (rronuds  **  ou 
Kinsale.    Then  the  price  was  low,  as  the  (Uh  ' 
or  "spent"  after  spawning,  to  be  shipptMl  t« 
good  condition^  and  one  after  another  the  boa' 
men  and  merchants  fell  before  th« 
of  the  mackerel  not  turning  up 
sore  distress  among  the  eight  or  i* 
the  industry;  but  ■"  '     '  ' 

fishing;  and  now, 

jiuing  to  dawn  upon  the  a< 
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It  muBt  be  obviouB  to  the  most  onlJnary  reader  that  the  cause 
f  which  led  to  this  temporary  failure  was  the  too  early  interception 
of  the  mackerel   while  on  the  way  to  their  s{iawiiing  ground. 
^Why  this  should  be,  I  shall  explain  more  interestingly;  for  in 
^^elucidating  the  subject  I  shall  have  to  call  atteution  to  the  pecul- 
^^  inr  habits  and  iustincts  of  the  mackerel,  which>  upon  the  author- 
ity of  early  official  documents,  we  learn  were  suspected,  if  not 
known,  by  the  fishermen  of  the  south  of  Ireland  more  than  two 
centuries  ago. 

When  alluding  to  the  instinct  of  the  mackerel  I  did  so  in  a 
|jnauner  that  might  possibly  lead  a  reader  to  suppose  that  they 
po88f*s;s  tlif?  sumo  uuToasonintj;  jironipting  to  action  that  do  all  ani- 
mals, whether  it  be  that  that  instinct  warns  them  of  danger, 
safety,  or  the  presence  or  propinquity  of  foo<l  or  pleasurable  ob- 
ject. But  there  ib  one  all-important  factor  of  common  instinct 
[vhich  is  paWiVi//)/ absent  in  the  mackerel — viz.,  dan^fer;  for,  al- 
thtmgh  when  they  are  interrupted  on  the  way  to  their  spawning 
>und  they  avoid  the  place  where  their  shoals  were  broken — 
>ften times  for  many  years — and  execute  the  arc  of  a  circle  around 
the  danger  spot  on  their  succeeding  journeys  to  the  spawning 
ground,  it  is  a  most  curious  fact  that  when  close  to  their  haunts 
they  swim  blindly  and  without  any  apparent  unreasoning  prompt- 
ing or  instinct  of  danger  onward,  nor  do  they  struggle  to  free 
^themselves  from  the  meshes  of  the  net  as  do  all  other  fishes. 
^1  There  can  bo  no  doubt  whatever  about  this  absence,  or  rather 
^■partial  absence,  of  the  instinct  of  danger  in  the  mackerel. 
™^  Another  peculiar  trait  of  this  memlx^r  of  the  SalmfmidiT  family 
is  that  mackerel  do  not  feed  upon  thoir  own  young  as  do  most 

kther  fishes;  and  often,  in  the  autumn,  when  the  "harvest  mack- 
rol "  (a  smaller  species  than  the  "  season"  mackerel,  and  usually, 
but  erroneously,  supposed  to  bo  all  males)  frequents  the  watom 
close  to  the  shore,  I  have  seen  them  rush  wildly  through  a  shoal 
>f  sprats  or  brit,  with  which  young  mackerel  often  swim,  devouT- 
ig  them  upon  all  sides,  but  studiously  avoiding  those  of  their 
>wn  family.    Inde<Ml,  the  petite  nmckerelottesdonot  seem  to  bent 
ill  so  alarmed  as  their  companiuus,  who  spring  out  of  the  water 
in  their  terror  and  swim  scattoringly  in  every  direction.    This, 
00,18  umloubtedly  instinct  upon  the  part  of  both  the  juvenile 
iaokerol  and  his  largor  brother.    But  that  fact  does  not  impur- 
intly  concern  the  pui*pose  of  this  article. 

I  liAve  shown  that  they  possess  instinct  of  both  a  perfect  and 

a^rfecl  order,  and  I  have  proved  that,  becanse  of  the  intercep- 

it  .  liiJe  on  their  way  to  the  spawning  ground  in 

iiidon  thoir  usual  course  and  travel  perhaim 

11  a  srmicircle  to  reach  the  haunts  where  tho 

'  'f  ooupite,  I  havo  given  only  one  example,  and 
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that  one  which  came  nnder  my  own  observation  during  th©  yeai 
from  1880  to  1892 ;  but  I  shall  now  go  back  more  than  two  hm 
dred  years  and  mlii  to  my  personal  knowledge  the  experience 
the  fiHbonneu  of  that  time«  as  recorded  in  the  Annals  of  Klinsal 
which  old  manupcrijits  I  had  the  very  great  pleasure  and  priv 
lege  of  being  allowed  to  make  a  thorough  examination  of  in  ISi 
and  1S83. 

Even  in  recent  years,  here,  as  well  as  in  Ireland,  the  fish  « 
van/s  sought  to  place  the  cause  of  the  scarcity  of  mackerel 
-every  door  but  the  correct  one.  One  man  would  say,  "  They  ar 
lining  overfished";  another,  "Thoy  are  most  uncertain  in  thai 
comings  and  goings,  and  have  no  fixed  or  permanent  hauofa 
spawning  grounds";  and  yet  a  tliinl  would  a'lvance  the  Ihco 
{for,  mind  you,  all  these  men  are  simply  theorists  in  the  scieno 
of  ichthyology)  that  "mackerel  only  frequent  certain  localitifl 
on  the  coast  at  irregular  i)eriods." 

All  three  theories  are  wrong ;  and  I  shall  prove  that  not  cnl 
have  they  fixed  spawning  gi-ounds  and  haunts,  but  that  tbey  ha' 
botm  known  to  frequent  one  "ground"  for  over  two  hundn 
years  without  the  intermission  of  a  season,  and  that  it  is  only  sua 
accident  as  continued  interception  of  their  progress  towai-d  th; 
ground  too  early  in  the  season  that  prevents  their  being  capture 
in  largo  quantities  in  the  same  places  and  at  the  same  time  eve^ 
year. 

Early  in  th©  seventeenth  century  "enormous  catches  of  pi 
chunls,  mackerel,  and  herring"  were  obtained  oflF  tho  southiv 
Irish  coast.  At  that  time  tho  mackerel  season  occurred  precist'l 
at  the  same  time  in  each  year  as  it  does  now,  and  the  great  spaw 
iug  grounds  were  located  then  in  exactly  the  same  place  as  th< 
are  to-day.  This  of  itself  goes  far  to  prove  that  the  habits  i 
mackerel,  in  this  wise  at  all  events,  are  practically  unchangeable 
but  we  must  advance  more  particularly  into  the  matter  to  arriv 
at  a  i)ositive  rock  foundation  for  my  statements.  In  the  sevei 
teenth  century  the  native  fishermen  fished  in  open  boats,  "wtt 
rude  and  inadequate  appliances."  But  then,  too,  a  fleet  of  Frenc 
fishing  smacks  came  annually  from  Dieppe,  Havre,  Boulogne^sni 
the  many  small  villages  and  towns  lying  between  tlu«e  cities, 
reap  the  mackerel  harvest  in  the  ocean  outside  Kinsale.  Thw 
Frenchmen  had  fishing  appliances  much  superior  to  those  of  tfa 
Irish.  In  fact,  I  domonsti-ated  clearly  in  1883  that  tho  most  im 
proved  modern  inventions  for  the  capture  of  mackurol  are  dc 
importantly  superior  to  the  gear  used  by  the  French  fiKhermes  i 
Irish  waters  nearly  thr^e  hundred  years  ago.  And  it  is  in  thi 
connection  that  the  connecting  link  btitween  the  mackerel  tiaht^! 
ies  or  mackerel  habits  and  instincts  of  the  seventeenth  and  ninfl 
teenth  centuries  can  bo  plainly  demonstrated. 
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In  September,  IC75,  the  fishermen  of  Kinsale,  smarting  under 
Ithe  continued  absence  of  mackerel '^  from  their  shore  .  ,  .  until 
[the  harvest  time  "  for  two  sejisons,  held  a  meeting  at  which  it  was 
[concluded  and  resolved  that "  the  enormous  nets  of  the  French- 
Inieu"  broke  the  shoals  "and  the  mackerel  became  frightened  and 
Isought  other  frrounds."  Thereupon  they  petitioned  the  king, 
[throngh  Secretary  Burchard,  .  .  .  that  "a  fleet  of  three  hundred 
Lsnil  of  French  have  for  many  months,  in  this  season,  beleaguered 
four  coast.  .They  have  nets,  each  of  them  half  a  league  in  length. 
^And  they  fish /our  OUR  mackerel  and  pilchards  to  such  a  degree 
sat  our  nets  can  not  catch  any  more."  The  petition  tlien  goes  on 
jto  state  th«t "  in  consequence  of  the  great  length  of  the  nets  **  (of 

the  Frenchmen)  "  the  shoals  are  broken  and  the  mackerel  refuse  to 
;>me  again  in  that  way."    This  petition  was  drawn  up  and  signed 

in  Kinaale  in  September,  1675,  and  it  goes  to  prove  that  so  far 
'  back  as  the  seventeenth  century  the  mackerel  frequented  the  same 

"grounds"  that  they  do  to-day ;  and  that  for  the  same  i*eason  as 

I  they  did  in  1883,  they  resented  the  interference  of  tlie  Frtinch- 
anen  at  a  too  early  period  in  their  migration  toward  the  spawning 
ground  and  disappeared  from  the  coast  ai  this  point.  That  they 
rwere  captured  late  in  the  season  is  tohl  in  the  following  quota- 
[tion,  dated  September  7, 1676:  "Notwithstanding  that  tlie  mack- 
erel disappeared  from  this  coast  in  the  spring,  bocanae  of  the  dop- 
Todations  of  the  French,  they  have  turned  up  again  in  enormous 
iiambors  and  fat  at  their  old  haunts  outside  the  Old  Head  to 
the  westward." 

(This  pi-oves  my  original  statement  that  mackerel  have  a  dis- 
tinct and  permanent  spawning  ground ;  and  it  is  a  strong  weapon 
in  my  assertion  that  want  of  knowledge  of  the  habits  of  the  tish 
is  solely  res|K>uHiblo  for  its  scarcity  either  in  this  or  in  the  Irish 
market. 

But  it  is  ntvdloss  to  prolong  this  argnment.     It  is  estai*liyhed 
^without  question  that  the  habits  and  instincts  of  mackerel  are  the 
ue  that  they  were  three  hundred  years  ago,  and  that  during  all 
'  TPftra  thoy  sought  the  same  spawning  grounds  and  resenlt-tl 
iuterftrence  with  their  progri'.ss  towanl  them  by  making  a  detour, 
this  detour  lies  the  secret  of  the  orrouoous  idea  that  "the 
lackerel  are  lonving  tlie  coast."    They  are  not.    They  will  i*each 
their  e^pawning  grounds,  no  mattvr  how  far  they  swim ;  and,  when 
thuy  are  near  to  them,  nets,  of  whatever  construction,  can  not  de- 

f  this  19  fiimplo.    To  me  it  is  as  plain  as  the  sun 

to  capture  mackerel,  we  must  do 

.    m  to  us  then,  and  wo  should  profit 

must  Dot  1180  unnatural  methods  or 


I 


I 
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And  now  let  us  examine  more  pariionlarly  the  ho.— ■ 
this  elucidntion  uf  tlio  ImliiU  of  the  mnckpn*!  in  the 
lantic  has   upon  the  waning   mnckerel  fisliiTios  of   tht- 
American  seaboard.    Unfortunately,  we  have  not  the  s-- 
cific  data  which  are  fumishet]  in  the  Annals  of  Kinsalc  to 
the  earlier  conJitiona.    In  fact,  we  have  no 

mackerel  fishing  with  nets  earlier  than  the  i.. . 

centnry;  and,  as  says  Mr,  R.  Edwartl  Earll,  in  his  exfaaiMtivo 
port,  it  was  not  until  182*[  that  the  Nfw  EngUnd  n  "  d«l 

uries  were  prosecuted  witli  any  appreciahle  success,     i  raw; 

Goode  and  Captain  Collins,  of  Gloacester,  have  also  added  m« 
important  contributions  to  the  history  of  the  mack 
coast;  and,  as  all  these  efforts  are  coutaineii  in  tht 
ports  of  the  United  States  Commissioners  of  Fif^h  and  K 
I  shall  confine  my  own  observations  within  the  limits  of 
cial  records  of  their  research.    The  mackerel  Oshery  off 
England  coast  extends  from  the  northern  end  of  the  Gulf  oi 
Miiino  to  Cape  Cod,  and  it  has  been  ascertained  that  tht*ir  PpawrJ 
ing  ground  lies  between  the  Shoals  of  Nantucket  nnd  the  Bay  u 
Fundy.    A  general  fishing,  however,  is  carried  on  from  the  shnal 
southward  as  far  as  the  Chesapeake  Bay,     Mackerel  wero  Urn 
fished  for  in  these  waters  off  the  Now  England  coast ;  ttud  whfti^ 


in  1870,  the  older  appliances  were  discarded  by  tiie  mii; 

the  fishermen  and  the  purse-seine  adopted,  enormous  l-™ 

were  captured  by  the  men  who  fished  outside  Gloncester. 

covering,  however,  that  the  fish  could  be  cipturcd  earlier  in 

season  farther  south,  tlio  more  enterprising  among  the  fish* 

tried  the  waters  as  far  south  as  the  Ghesapcako  and  Didi 

Biiys,  and   succeeded  admirably   for  several 

iMjtJ,  the  men  who  remaint*d  on  the  Nuw  Ei  t;roi 

who  continued  to  use  the  old  appUancos— drag  and  gill  ne 

covered  that  the  supply  of  mackerel  was  b(»comiTi_ 

smaller,  and,  believing  that  this  acarcity  und  Iri' 

fish  were  caused  by  the  use  of  the  purse'Se.ine,  thi*y  proi 

against  the  use  of  that  stylo  of  net  iu  precisely  th'   -   - 

as  did  the  Irish  fisbermeii  [X'tition  against  (ht»  **  I 

French  "in  1075. 

The  protest  of  the  Qlouc4?ster  men  had  no  >*f^^-*  ■  i^- 
fishery  was  continued  unintorrupte<lIy  for  w 
and  finally  the  ma<'korel  spemed  to  hav. 

coatft  in  the  same  manner  as  they  did  fr- 

1883  to  ISOsi  during  the  spring  sen^u^n;  and 
also  tht'V  rt'Mppoaruff  tbi'ir  New   ' 
the  late  suiumiT.    I  omiitud  to  f.' 
oaught  in  American  waters  in  ih' 
seaon  off  thu  Irish  coast,  viz.,  M(* 


I 
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From  this  simple  statement  of  the  history  of  tlie  New  Kng- 

land  a»d  noriliern  Atlantic  mackerel  fisheries,  I  believe  that  the 

[most  obtuso  re;v3er  will  deduct  the  fact  that  the  apparent  disap- 

ce  of  that  Bsh  from  our  coast  is  solely  due  to  the  snmo 

fwhich  were  observed  and  which  I  have  explained  concern- 

fing  the  Irish  mackerel  fisheries;  and  I  believe,  and  I  think  it  is 

I  ivjiparent  from  what  I  have  written,  that,  in  order  to  conserve  a 

'  Imnutiful  supply  of  mackerel  in  these  waters,  they  should  not  bo 

intorcepteil  on  their  way  toward  their  spawning  grounds,  certain- 

[  ly  not  until  they  begip  to  appear  off  the  Shoals  of  Nantucket 

The  analogy  between  the  errors  of  the  fishermen  and  the  habits 
Innd  instincts  of  the  mackerel,  upon  both  sides  of  the  Atlantic, 
[will  be  swn  to  be  curiously  coincidental ;  and  to  my  mind  it 
iBeoms  clear  that  similar  precautious  would  surely  bring  about 
Isiroilar  results. 

It  is  a  clear  case  of  judgment  and  patience.  I  should  prob- 
ably have  said  want  of  jndgmont ;  for  want  of  judgment,  seasoned 
by  avarice,  ia  the  sole  cause  of  the  apparent  disappearance  of 
nacki^rel  from  this  coa-st.  The  habits  and  instincts  of  the  mack* 
prol  are  practically  unchangeable;  and  if  our  fishermen  only  study 
'a  little  more  the  habits  of  the  fishes,  and  accustom  their  expedi- 
tions to  the  necessities  com[jelled  by  these  natural  sequences,  our 
totid  supply— in  the  matter  of  mackerel  or  other  fish— will  not 
acasurubly  diminish. 


TRACES  OF  A   VANISHED  INDUSTRY. 

Bt   JOHN  OIKFORD. 


ALINE  drawn  across  New  Jersey  from  Long  Branch  to  Salem 
separates  a  peculiar  peninsula  known  as  "South  Jersey." 
This  rudtily  triangular  region  is  bounded  by  the  ocean,  Delaware 
Jay  and  River,  and  the  rich  farm  lands  on  the  outcrops  of  the 
Eiiarl-bedfi. 

This  torritory   is  slightly  undulating,  little  cultivated,  and 

fwirsely  inhabited.    Theni  are  sandy  parts  covered  with  pitch 

E>ines.    R^ng  unfit  for  cultivation,  this  should  bo  left  in  forest,  to 

■  the  climHte  and  hold  the  sand  in  place.     The  pines  are 

^.    They  prepare  the  soil  for  other  plant,s,  and  when  cut 

^ro  quickly  replaced  by  oaks  and  other  trees.    There  are  loamy 

"    '    r*    worthy  of  careful  cultivation,  yielding  excel- 

'rif'lr^S. 

sections,  in  which  flonrisli  cedars,  magno- 

'    !  ■.  and  the  like.    Many  of  these 

try  bogs.    A  striking  feature 
1  k  ami  uodho  swamps  of  white  cedar.   The 


4 
i 

4 


8z8 


THE  POPULAR  SCIENCE  MOXTHLr. 


lre«  is  tall,  straight,  sud  sharp- pointed,  yielding  a  soft,  whit 
durable  wood,  lu  the  humus  of  the  swamp,  which  is  often  sff 
eral  feet  in  thickness,  one  tree  supports  another,  and,  if  a  few  a 
cut,  others  fall  in  every  direction.  An  old  cedar-awamp  hottoi 
through  which  there  is  a  running  stream,  is  usually  selected  for 
cranberry  bog.  Many  acres  of  swamp  land  aro  covered  wi 
huckleberries  in  plenty  aud  of  fine  quality.  There  are  bush; 
semi-marshy  areas,  with  here  and  there  a  straggling  pine, 
such  places  many  rare  and  beautiful  plants,  for  wliich  the  regii 
is  famous,  are  found,  and,  in  spite  of  the  flies  and  mosquit 
they  have  long  been  a  favorite  resort  of  enthusiastic  botanists. 

There  are  also  tlio  salt  marshes,  called  "mashes"  by  the  ha; 
men  and  baymen,  extending  for  many  miles  along  the  coast  an 
bays,  the  rich  black  soil  of  which  may  some  day  be  drained 
tilled.  It  freshens  when  banked  and  sluiced.  These  marsho-s.  oai 
less  to  the  eye,  are  intersected  by  many  bays,  salt- ponds,  thorou^d 
fares,  and  winding  creeks,  bordered  with  rustling  ree<ls,  resouiu 
ing  with  the  twitterings  of  many  meadow-wrens,  the  cacklioRs 
mnd-hens,  and  cries  of  many  birds  of  the  snipe  order.  Thoy 
aglow  in  season  with  pink,  white,  and  yellow  flowers,  and  fleeti 
at  times  with  the  sails  of  boats  moving  in  the  ci*eeks  and  bay 
Those  meadows  yield  thousands  of  tons  of  salt  aud  blac-k  gnu 
which  is  still  in  many  places  cut  with  the  scythe  and  carrit'd  b 
two  men  with  "hand  poles"  to  the  square,  clumsy  scows  whi 
are  partly  rowed  and  partly  drifted  to  the  landings. 

Many  miles  of  salt  meadow  separate  the  mainland  from  tb 
narrow  Ktrips  of  sand  beach  bonlering  the  sea,  the  whit43  gUmniol 
ing  sands  of  which,  covered  in  places  with  largo  hollies  and 
cedars,  are  washwl  hither  and  thither  by  the  waves  and  piled  \i 
the  winds  in  dunes.  These  beaches,  on  which  are  located  the  ft 
mous  seashore  resorts  to  which  thousands  flock  for  recroatioi 
aro  separated  by  many  inlets,  through  which  the  tides  swee 
swiftly. 

Here  and  there  are  the  gray,  unsightly  bolee  of  trees  whii 
have  been  killed,  and  whole  strips  of  woods  blasted  and  blackcni 
by  tiros  which  rage  at  times  in  these  regions. 

Few  spots  are  favored  with  more  rivers  and  streams  alon 
which  the  scenery  is  wilder.  Their  waters  are  yellowish-rvd 
color  at  first,  but  become  black  later,  owing  to  changes  in  th 
peaty  matter  which  they  contain.  Years  ago  these  streams  w«ri 
dammed,  to  supply  the  power  with  which  to  move  the  clunist 
old-fashioned  Indlows  to  pump  air  into  the  furnaces  in  the  moan 
facture  of  iron  from  "bog  ore." 

The  sand  of  the  hills  of  South  Jersey  is  yellowish  in  color,  b* 
cause  of  the  iron  which  it  contains.  When  firmly  cemented  to 
gether  by  large  quantities  of  iron  compounds,  a  durable  fernigi 
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stono  or  congrlomorftte  is  formetl,  which  is  the  principa 

buildinjr  stone  of  the  region.    In  contact  with  decompoaing  organic 

oiulcrisls,  ferric  oxide,  tho  ineolublt*  reddish  coloring  mutter  iu  the 

litis,  is  re<iuced  to  ferrous  oxide,  which  combines  with  carbonic 

::id  to  form  a  carbonate  of  iron,  which  is  soluble  in  water  con- 

liuing  an  excess  of  carbonic  acid.    Thus  it  is  carried  by  the 

rater  to  the  bogs,  where  the  carbonic-acid  gas  is  exchanged  for 

>xygen  and  the  iron  is  precipitated  in  the  form  of  ferric  oxide; 

ixii,  if  thrre  is  a  large  quantity  of  decomposing  jieat  prcsont,  it  is 

leposited  in  the  form  of  ferrous  carbonate.    Thus  the  so-called 

'  bog  iron  ore"  is  formed. 

Tlio  "  raiying  "  of  this  ore  and  the  ninnufaoiure  of  iron  there- 
from was  the  leading  industry  uf  South  Jei-sey  during  the  early 
part  of  this  century.    Charcoal  was  the  fuel  used  and  coalings 
were  common  throughout  the  "  Pines."    An  active  coaling  is  now 
eoldom  S(x?n.    Shells  wore  hauled  by  wagon  or  rowed  and  poled 
by  scow  from  the  seashore  for  a  flux,  the  oyster  then  being  of 
lore  value  for  that  purpose  than  for  food.    Better  oysters  could 
picked  from  tlionp  slietl  ht^aps  than  can  lie  l)ought  at  the  stands 
today.     In  a  memorandum  kept  by  the  "master  ore-raiaer"  for 
>ne  of  the  largest  furnaces  there  are  many  interesting  notices  of 
)ftrge  quantities  of  clams  and  rum  bought  and  sold,  but  the  oyster 
never  mentioned.    These  account-books  were  decorated  with 
the  pictures  of  soldiers  and  warships,  showing  well  the  jirevailing 
thought  of  those  dasrs. 

There  was  then  an  extensive  traile  Iwtween  South  Jersey  and 

i^the  West  Indies,  exchanging  lumber  and  iron  for  rum,  sugar,  and 

lolassos,  in  spite  of  the  pirates  who  were  ever  at  home  in  tlie 

thoroughfares,  bays,  and  crooked  channelsof  thecoast.    Scattered 

»bore  and  there  along  those  streams  are  the  remains  of  what  were 
once  centers  of  a  flourishing  industry.  In  some  places  tho  furnaces 
und  forges  have  been  completely  obliterated  and  forgotten ;  in 
others  only  bits  of  black  slag  remain ;  while  in  others  the  ruins  are 
still  standing.  At  the  heml  of  the  Tuckahoe  Kiver  there  is  a 
ll^crumbling  stack,  at  AUatre  thei'e  are  ruins, and  at  Weymouth  the 
^■course  of  a  canal  may  he  traced  by  which  the  ore  was  brought  to 
the  furnace  from  tho  bog. 

The  places  wore  conneotetl  by  stage  routes,  along  which  at 
regular  intervals  were  tho  famous  "jug  taverns"  of  old,  the  ruins 
>f  which  in  many  localities  may  still  be  seen.  They  are  now  in 
Iho  mid«t  of  the  forest,  and,  like  the  remains  of  the  forges  and 
rtimiv<^.  arw  sad  reminders  of  more  prosperous  days.  To-day 
r  for  mih.!?  alr.ng  these  old  overgrown  roads  with- 
.rh:  iinnimi  hahitatiou. 

as  built  at  Batsto,  one  of  the  first  and  at 
this  country.    Batsto  is  in  the  heart  of  the 
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"Pmcs/*at  the  Lead  of  Mullica  River.  Battles  were  fought 
Chestnut  Neck  near  the  mouth  of  this  river,  at  one  time  a  lar] 
and  prominent  settlement,  and  cannon  balls^  old  pennies,  and  pa 
bles  oddly  decorated  un  one  »ido  have  been  found  on  the  beac 
Skeletons  of  men  have  been  bared  by  the  winds,  which  some  thin 
are  those  of  soldiers  and  others  of  Indians,  since  it  was  oncei 
Indian  village,  as  is  indicated  by  potsherds,  broken  Bhells,  flin 
and  other  signs  scattered  all  over  the  surface  of  thfl  groan 
Munitions  of  war  were  cast  there  for  the  Revolution.  Genet 
Grfeno  himself  owned  a  twolfth  int^jrest  in  the  Batsto  fumac 
but  sold  out  his  share  when  he  entered  the  army. 

Extending  northward  from  the  Mullica  River  are  the  *'  Plaini 
a  deeolate  region  inhabited  at  one  time,  they  sjiy,  by  wild  ho| 
pine  robbers,  and  pirates. 

Weymouth  was  another  important  place.  Materials  w© 
forged  there  for  the  War  of  1812,  and  street  lamps  standing  t< 
day  in  Philadelphia  and  waterways  in  Mobile  were  molded  thei 

Scattered  here  and  there  throughout  the  "Pines"  were  acti 
thriving  "  bloomeries."  Now  all  is  silence,  save  for  the  noises 
the  woods.  Instead  of  the  buzz  of  the  mill  and  the  commotion 
men  at  work,  there  can  now  be  heard  only  the  chirping  of  insect 
and  the  song  of  the  cheewink  by  day  and  the  croaking  of  toa< 
and  frogs  at  night.  The  ruins  of  forges  and  furnaces,  the  largi 
dilapidated  houses,  the  overgrown  roads,  the  wharves,  the  slui 
the  piers,  the  old  fences,  and  the  masses  of  black  coal-dirt  on  th 
landings  where  vessels  once  came  for  wood  and  charcoal,  are  a 
evidences  of  what  the  country  was  when  iron  was  made  froi 
"  bog  ore."  In  the  houses  and  ample  haras  even  of  more  recea 
date  the  spiders  have  woven  their  webs,  the  wasps  have  madd 
the  walls,  and  the  rats  scamper  at  homo  through  the  deeerto 
rooms.  Many  orchai-ds  are  untrimmod  and  sterile,  many  mead 
ows  flooded,  and  many  fields  overgrown  with  briei's  and  ludi 
grass. 

After  the  death  of  the  iron  manufacture  South  Jersey  passes 
into  another  industrial  stage— the  making  of  glass.  The  glory 
this  industry  is  also  passing,  and  ruins  of  old  factories  are  no 
uncommon. 

Those  furnaces  and  forges  mark  the  infancy  of  the  iron  indus 
try  in  America — an  industi-y  which  has  made  this  century  "thi 
age  of  iron."  Its  local  decline  was  natural  and  unavoidable— dm 
to  an  inadequate  supply  of  ore,  a  crude  mauuer  of  manufactaie^ 
and  difficult  means  of  transportation. 


J 


OTHINa  could  be  si 

of  'Ernest  Kcnnn.    Study,  teaching,  and  tho  joys  of  family 

iro  its  whole  fabriu^and  fill  it  from  end  to  end.    For  diver- 

BionH,  a  little  travel  and  the  pleasures  of  conversation — friendly 

inners,  and  a  few  frequented  aalons.    Twice,  indeed — urged  by 

he  Iboiight,  that  a  man  of  his  standing  owed  Honiething  of  his 

inicand  streiiglli  to  the  public  service— he  .solicited  the  jwpular 

ote:  once  iu  18G9,  as  deputy  for  the  Seine  and  Mame;  and  again 

n  187C,  as  senator  for  the  JJouehes  du  Rh6ne.    But  he  carried 

nto  those  electoral  contests  no  trace  of  the  fever  of  ambition,  and 

when  he  saw  that  he  was  not  likely  to  command  a  spoutAnoous 

majority  he  retired  from  the  field  without  vexation  and  without 

regrwt. 

He  was  a  native  of  Trt^jfi^i^^r  (Cotes  du  Nord),  one  of  those 
iQcient  episcopal  cities  of  Brittany  which  have  retained  their 
clcsiasticnl  character  oven  down  to  our  own  time.  The  humble 
ouse  is  still  to  be  seen,  close  under  the  great  cathedral  founded 
by  St.  Yves,  where  Kenan  was  born  on  the  27th  of  February,  1823j 
and  the  little  garden,  planted  with  fruit  trees,  where  he  played 
when  quite  a  child,  letting  his  eyes  wander  over  the  still  and  sad 
iiorizon  of  the  hills  which  skirt  Uie  river  bank.  His  father — a 
,ptaln  in  the  merchant  navy,  who  also  carried  on  a  small  tra<Ie — 
was  of  ancient  Breton  descent,  tho  name  of  Kenan  being  that  of 
one  of  tho  oldest  of  the  Annorican  saints.  He  transmitted  to  his 
Bon  the  dreamy  imaginative  nature  and  tho  disinterested  simpUci- 
iy  of  hiB  race.  His  mother  was  of  Lannion,  a  little  commercial 
town  which  has  nothing  of  tho  monastic  look  of  Trcgiiior.  Pious 
as  she  was,  she  had  an  elasticity  and  joyousness  of  nature  which 
her  son  inlierited  from  her,  and  which  he  attributed  to  her  GiLscon 
origin.  Rcnnn  has  too  often  insisted  on  the  co-existence  of  the 
natures  in  himself — the  Breton  seriousness  and  the  Gascon 
ivacity— for  us  to  venture  to  contradict  him  on  this  point;  but 
he  serious  side  of  him  was  first  and  last  and  strongest  iu  all  he 
rote,  or  did,  or  thought. 

For  the  rest,  life  began  for  him  austerely,  and  more  than  au- 
itfirr-ly ;  it  was  hard  and  painful.    While  he  was  yet  a  child,  his 

and  it  was  only  by  tho  most  self-denying 
..;,  i  ...  .Jjor  could  provide  for  the  education  of  her 


'  f^om  lilt  irUote  to  iUb  Ombonponujr  Boricnr. 
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three  children.    But  RoTinn  had  no  grndgo  n>jftinst  bis  destir 
ipving  bini  these  ywjrs  of  privation;  he  was  K»T*t**f»I  for  hi 
been  brouglit  up  in  the  knowled^^o  and  love  of  pororty.     AH 
life  he  loved  the  poor,  the  humble,  the  common  people.    He  nerfl 
turned  his  back  on  the  lowly  relativoa  he  had  loft  ru  Brittiin^ 
Down  to  the  last  yfara  of  his  life  he  loved  to  visit  thf^m ; 
character istic  of  him  that  ho  kept  the  little  home  of  his  cii., 
just  as  it  was.    His  sister  Henrietta,  twelve  ywir*  his  sen 
woman  as  remarknbU*  for  hor  force  of  mind  t--  ' 
her  passionate  tcndena-ss  of  heart — worketl  i 
giving  lessons  fii-st  in  Tw^guier,  then  at  a  school  in  Paris,  then  : 
Poland,  and  all  the  while  watching  with  a  sort  of  mot'      '        lUc 
tude  the  progreisa  of  this  young  brother,  whose  pi.  **" 

al  really  recognized.     Young  Eniost  was  meanwhile  d 
"humanities"  under  the  good  priests  in  the  seminary  at  'J  r- 
— a  gentle  and  studious  scholar,  carrying  off  all  the  tirst  pri^ 
a  matter  of  course,  aud  seeing  before  him  no  larger  fatnro 
that  of  a  simple  and  learned  priest  among  his  own  people, 
perhaps,  at  last,  a  canonry  in  some  ratht*dral.    Bnt  it  ro  hapj 
that  his  sister  had  met  in  Paris  a  young,  brilUaut.  aud  amhi 
ablM?,  M.  Dupftnloup,  who  had  just  been  appointed  he 
seniiimry  of  Saint  Xioohis  du  ChaT*donnet,  and  who  wo 
out  for  clover  recruits.    She  spoke  to  him  of  her  ■  ■ 

result  was  that,  at  tiftoeu  and  a  half  years  oL:, 

found  himself  transplanted  to  Paris,  where  he  astonished  hii 

masters  by  his  marvelous  facility  of  acquisition  ai' 

maturity  of  his  mind,  and,  after  pa&si.tg  ihnmgb  h, 

philosophy  in  the  seminary  of  Issy,  was  entere*!  at  Saint  8ij 

for  his  theology.    Saint  Sulpice  was  then  t' 

Franco  which  kejtt  up  tho  tradition  of  the 

which,  in  particular,  taught  the  Oriental  lauguogea.    Itol 

— especially  the  eminent  Orientalist,  Father  Le  Hir— 

tho  austtirity  of  their  life  and  the  profiiudity  nf  tli. 

the  great  sclnilars  of  the  Chnrch  in  the  seven t«t»uth  and  i*| 

centuries.    Renau  nvi>idly  became  the  friend,       '  " 

of  liis  mn-sters,  who  discerned  in  him  one  of  <^ 

their  house,  and  little  guessed  that  tho  very  lessons  h« 

there  were  to  separate  him  from  it  forever. 

The  crisis,  when  it  came,  was  a  purely  intelUptual  <?ria 
training  liini  in  cnmparativn  philology  .'i 
couraging  the  scrutiny  nf  tht*  sacred  wril  - 
Sulpice  had  placed  in  tho  hands  of  their 
f.H  M  inHtrument  of  ' ' 

p"  Mg.  and  sincere,!^        ..    . 

theological  structure  on  which  rests  t 
doctrine.    All  that  he  had  learned  u; 
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pbilosophy  served  to  ro-cnforco  the  doubts  inspired  by  historical 
ind  linguistic  critici!»m  as  to  the  infallibility  of  the  Church  and 
the  Scriptures,  and  the  teaching  which  makes  the  Christian  reve- 
lation the  central  fact  of  history  and  the  explanation  of  the  uni- 
irerse.  It  was  a  heart-breaking  process,  since  it  was  to  carry  dis- 
appointment and  dismay,  not  only  to  the  teachers  he  venerated 

gbut  to  a  mother  whom  he  tenderly  loved;  but  he  did  not  hesitate 
for  a  moment  to  take  the  step  imposed  upon  him  by  honesty  and 

Iconscionce.  He  left  the  peaceful  asylum  which  ha^l  held  out  to 
lira  the  promise  of  an  assured  future,  for  the  hard  life  of  an 
siatant  schoolmaster  in  the  Quartier  Latin,  and  began,  at  twenty- 
two,  to  prepare  for  the  examinations  necessary  to  his  entering  on 
the  career  of  a  professor.  At  this  tliflicult  juncture  his  sister 
came  to  his  aid.    Her  own  thoughts  and  her  own  studies  had 

|»lready  brought  her  to  the  same  negative  views  with  regard  to 
Ihc  Catholic  religion,  though  she  had  steadily  avoided  unsettling 
fcer  hrotheKs  mind  with  her  doubts;  and  when  he  opened  his 
heart  to  her,  and  told  her  his  reasons  for  quitting  the  seminary 
and  renouncing  the  priesthood,  she  received  the  news  with  joy, 
and  sent  him  her  savings — some  twelve  hundred  franca — to  help 
over  his  first  ditficultiea. 
But  he  had  no  need  to  exhaust  this  reserve  fund.    With  hia 
txtrnordinnry  powers  and  the  knowledge  he  hml  already  acquired, 
10  soon  made  himself  an  independent  position,  and  henceforth  ho 
rent  on  from  one  success  to  another.    The  record  of  his  achieve- 
sents  during  the  five  years  which  followed  his  withdrawal  from 
iint  Sulpictj  ( 1846-1850)  is  simply  astounding.   He  passed  through 
»U  hia  university  degrees,  from  the  B.  A.  to  the  "  agr^gation"  in 
^philosophy,  whore  ho  took  a  first  in  1848;  ho  took  the  Volney 
;>rize  tlie  same  year  at  the  Acadt'^mie  des  Inscriptions  for  an  im- 
Qrtant  work  on  the  general  history  and  comparative  grammar 
»f  the  i^mitic  languages,  and  another  prize  two  years  later  for  an 
DRsay  on  the  study  of  (irt-ek  in  the  middle  ages;  he  made  a  tour 
:»f  research  among  the  Italian  libraries,  whence  he  brought  back 
iiifi  ih^st  de  doctoral  —  a  book  on  Averrhoes  and  Averrhoism, 
rhich  contains  an  admirable  history  of  the  introduction  of  Greek 
philosophy  into  the  West  by  the  Arabs;  and  at  the  same  time  he 
published  an  essay  on  the  origin  of  language,  and  composed  a 
considerable  work  on  the  Future  of  Science,  which  was  not  pub- 
liahod  till  WmX 

This  book,  written  in  the  space  of  a  few  months  by  a  young 

tan  of  twenty-five,  alreatly  embodies  all  the  ideas  on  life  and  the 

i  ornt'xl  in  detail  in  his  later  writings;  but  they 

■  ji  Innnof  enthusiastic  conviction  which  bo- 

.'3d  as  he  went  on,  though  the  basis  of 

^\  tjti  m;i:Uanged.    He  hails  the  dawn  of  a  new 
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era,  in  which  the  Bcientifio  conception  of  the  universe  shall 
tlie  place  of  the  metapliyaical  and  theological.  Natural  scien 
and  eHpecially  the  historical  and  philological  sciences,  are  to 
not  only  the  liberators  of  the  human  mind,  but  also  the  guides 
human  life.  Politics,  ethics,  education — all  are  to  be  regenerat 
by  science.  Science  is  to  establish  the  reign  of  justice  among  m< 
and  to  become  the  source  and  tinal  form  of  religion. 

It  was  by  the  advice  of  Augustin  Thierry  and  M.  de  Sacy  th 
Ri-nan  suppressed  this  volume,  in  the  fear  that  its  hard  and  d 
malic  tone  might  rejwl  the  reader,  and  that  its  ideas  would  pro 
too  new  aud  too  daring  to  he  accepted  all  at  once.  Besides, 
gustin  Thierry  was  uneasy  at  seeing  his  young  friend  ready 
give  away  at  a  stroke  his  whole  intellectual  capital.  Ho  pi 
suaded  him  to  dispense  it  in  detail  in  the  Kevue  des  Deux  Mond 
and  the  Journal  des  Dt^bats.  And  thus  it  was  that  Renan  beoai 
the  first  of  our  essayists,  giving  currency  to  his  most  audacia 
conceptions,  and  to  all  the  discoveries  of  comparative  i»hiloli>] 
and  rationalistic  exegesis,  under  the  light,  easy,  and  acce^sil 
form  of  literary  and  philosophic  criticism.  They  were  repu 
lished  in  the  volumes  entitled  Moral  and  Critical  Essays,  Studi 
in  Religious  History,  and  New  Studio;?  in  Religious  History, 
literary  fame  grew  fast,  while  his  learned  works  obtained  for  hi 
in  1856,  at  the  ago  of  thirty  three,  the  membership  of  the  AotM 
mio  des  Inscriptions. 

From  the  year  1861  onward  he  was  attache*!  to  the  Biblioth^i 
Nationale;  and  this  modest  post,  together  with  the  growing  i 
come  derived  from  his  worlw,  had  enabled  him  to  marry.  Th 
marriage  had  very  nearly  been  the  occasion  of  another  dnimal 
episode  in  his  private  life.  Ho  had  lived,  since  1850,  with  I 
sister  Henrietta;  their  fellowship  of  thought  and  feeling  hi 
grown  with  their  fellowship  in  life  and  work;  and  Henriett* 
who  supposed  that  in  abandoning  the  Church  for  science 
brother  had  but  exchanged  one  priesthood  for  another — had  no 
dreamed  that  anything  could  separate  them.  When  he  told  h 
of  llis  intended  marriage,  she  betrayed  such  acute  distress  thai 
determined  to  renounce  the  project  which  caused  her  so  much 
hapi>iness ;  and  it  was  Henrietta  herself  who  flew  to  Mile.  Scheffi 
and  entreated  her  not  to  give  up  her  brother,  and  Henrietta  wi 
hurried  on  the  marriage,  the  mere  idea  of  which  had  been  td 
much  for  her  self-control.  The  marriage  die!  not,  after  all, 
volve  lier  separation  from  her  brother.  She  attached  hersolf  pa 
sionately  to  his  children ;  and  when  he  and  his  wife  made  a  ]o 
ney  to  Phoenicia  on  an  archu'ological  mission  slie  aocompoiiif 
them,  and  stayed  with  her  brother  when  Kadame  Ronan  wi 
obliged  to  return  home.  These  few  months  of  dual  life  were  hi 
last  happiness.    They  were  both  attacked  by  fever  at  Beyrou 
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died,  while  he, prostrated  by  the  malady,  was  too  ill  to  realize 
'liisloss.  In  the  little  bio^ruphicul  sketch,  which  in  Inn  most  ex- 
quisite work,  and  one  of  the  purest  masterpieces  of  French  prose, 
he  has  given  her  portrait  to  posterity  and  made  us  share  his  loss. 

He  brought  back  from  Syria  not  only  the  inscriptions  and 
arch^eokigii-al  ob»er%'atiunB  published  in  his  Phoanician  Mission, 
which  appeared  in  numbers  from  1S63  to  1874,  but  also  the  first 
sketch  of  his  Vie  de  Jdsua,  which  forms  the  first  volume  of  the 
great  work  of  hLs  life,  L'Histoire  des  Origines  du  Christianisme, 
in  seven  octavo  volumes.  The  religious  questions  had  always 
seemed  to  him  the  vital  questions  of  history,  and  the  ones  which 
roost  needed  the  applicatimi  of  the  two  essential  qualities  of  the 
historian — critical  acumen,  and  that  divination  of  the  imagination 
which  resuscitates  the  men  and  civilizations  of  the  past  It  was 
upon  Christianity,  the  greatest  religious  phenomenon  of  the  world, 
that  Kenan  turned  the  wliolo  resouites  of  his  erudition,  of  his 
poetic  insight,  and  artistic  skill.  He  was  afterward  to  complete 
the  work  by  adding  to  it,  by  way  of  introduction,  a  History  of 
Israel,  of  which  throe  volumes  have  been  already  published,  and 
the  remaining  two  are  finished  and  ready  for  the  press. 

The  appearance  of  the  Vie  de  J(5sus  was  not  only  a  literary 
event  but  a  social  and  religious  fa<^t  of  vast  import.  It  was  the 
first  time  that  the  Life  of  Christ  had  been  written  from  a  purely 
laical  point  of  view  and  apart  from  any  supernatural  conceptions, 
in  a  book  destined  not  for  doctors  and  theologians  but  for  the 
general  public  In  spite  of  the  infinite  delicacy  with  wliich  Henan 
presented  his  idea,  the  softened  and  reverent  tone  in  which  he 
speaks  of  Christ — or,  possibly,  even  on  account  of  that  delicacy 
and  rovtrenoo — the  scandal  of  it  was  colossal.  The  Catholic 
clergy  felt  at  once  that  this  form  of  incredulity,  expressing  itself 
with  all  the  gravity  of  science  and  all  the  unction  of  piety,  was 
far  more  formidable  than  the  flippancy  of  Voltairianism ;  and 
coming,  as  it  did,  from  a  pupil  of  the  ecclesiastical  schools,  the 
sacrilege  and  the  heresy  were  complicated  with  treason  and  apos- 
tacy.  The  Imperial  Government,  which  in  1802  had  nominated 
him  Professor  of  Semitic  Pliilology  in  thw  CoUtJge  de  France,  had 
the  cowardice  to  revoke  the  nomination  in  Ifea  in  deference  to 
the  clamor  set  up  in  the  clerical  camp,  but  innocently  offered  him, 
by  way  of  compensation,  a  curator's  post  at  the  BibliothJiquo  Na- 

nale.  "Peeunia  tua  tecum  sit"  (thy  money  be  with  thee)  was 
enan'a  reply  to  the  minister  who  ottered  it;  and  freed  lience- 
orth,  by  the  extraordinary  success  of  his  book,  from  material 
■opeau  blasphemer,"  as  Pius  IX  called  him,  went 
.  his  work.  It  was  not  till  after  the  fall  of  the 
I.  that  his  chair  wjts  given  Jmck  to  him.  Not  only 
xuyy  it  thenceforward  till  his  death,  but  he  becamo  in 
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1883  the  lionori^  head  of  the  great  scientific  establishment  fr 
which  he  had  once  been  driven  with  indignity. 

Forced,  by  the  publication  of  the  Vie  de  Ji^sns,  into  the  j 
of  relij^iouB  conflict,  Ronan  never  stooped  to  i)olemica.    He 
tlio  quiet  of  his  thoughts,  untouched  by  all  this  wrangling; 
he  oontiuued  to  speak  of  Christianity  and  the  Catholic  Chur 
with  the  uanio  even  fairness — I  may  say  more,  with  the  same  1 
spectf  ul  though  independent  sympathy.    The  English  public  ] 
an  opportunity  of  appretnuting  thet<e  high  qualities  of  in' 
liberty  and  cahn  when,  in  1880,  he  gave  his  Hibbert  \e 
Rome  and  Christianity,  and  another  admirable  lecture  on  Ma 
cus  Aurelius,  at  the  Royal  Institution — a  lecture  in  which 
anticipated  the  generalization  of  the  last  and  finest  volume  of '. 
Origines  du  Christianisme. 

The  yea?  1870  marks  an  important  epoch  in  the  life  of  Rena 
It  was,  indeed,  the  year  of  a  new  crisis.    From  the  moment 
he  emancipated  himself  from  his  first  foster-mother,  the  Cht 
and  from  his  ecclesiastical  education,  Germany  had  been  the 
ond  foster-mother  of  his  mind.  As  he  had  broken  with  the  Chur 
without  ceasing  to  recognize  her  greatness  and  the  services 
had  rendered,  and  still  renders,  to  the  world,  so  now  he  suffer 
not  without  pain,  the  relaxation — almost  the  rupture — of  the  mor 
ties  which  bound  him  to  Germany;  but  he  never  repudiated  th 
debt  of  gratitude  he  owed  her,  nor  ever  sought  to  depreciate 
virtues  and  her  merits.    He  gives  eloquent  expression  to  his  fe 
ings  in  his  letters  to  Dr.  Strauss  in  1871,  in  his  speech  on 
ceptioii  into  the  French  Academy,  and  in  his  letter  to  a  Geru 
friend  in  1U78.    At  the  same  time  a  new  development  took  ph 
in  his  political  conceptions.    An  aristocrat  by  temperament,  1 
H  coustitutiouul  monarchist  in  opinion,  he  fouud  himself  cal 
live  in  a  democratic  society  and  under  a  republic    Convinced 
he  was  that  the  great  movements  of  history  have  their  real  orig 
in  the  very  nature  of  things,  and  that  one  can  influence  one's  con 
temporaries  and  one's  compatriots  only  by  accepting  the  tenden 
cies  and  conditions  of  the  time,  he  was  able  to  reconcile  himsoU 
to  the  democracy  and  the  republic,  and  to  appreciate  their  adva 
tages  without  ignoring  their  diflieulties  and  their  daugers. 

Henceforth,  therefore,  Renan  was  iu  full  possession  of 
powers  and  in  full  harmony  with  his  tima  Emancipated  fi 
the  Church,  ho  was  the  interpreter  of  free  thought  in  its  loftie 
and  most  learned  form,  in  a  country  which  regarded  clericalia 
as  the  most  formidable  enemy  of  its  new  institutions.  £mauc 
pated  from  Germany,  and  finding  in  the  very  misfortunes 
country  a  stimulus  and  a  spur  to  bis  {patriotism,  he  sought  to  : 
his  writings  the  most  perfect  expression  of  the  genius  of 
Emancipated  from  all  the  fetters  of  oxtluct  politick  systems,  1 
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to  a  new  France  the  counsels  atul  the  warnings  of  a  clear- 
an(i  devoted  friend.  In  his  writingB  there  was  no  ground 
on  which  he  did  not  venture.  In  the  midst  of  his  great  historical 
nnd  cxegetical  work,  his  translations  of  Job,  Ecclesiaatos,  and  the 
Song  of  Songs,  his  superiuttndence  of  the  difficult  undertaking  of 
the  Corpus  Inscriptionnni  8enuticarum,  his  contributions  to  the 
literary  histoiy  of  France — contributions  which  are  triumphs  of 
minute  and  accurate  erudition — and  while  drawing  up,  year  by 
year,  for  the  Asiutic  Society,  a  Burvey  of  all  the  now  works  on 
Oriental  subjects,  he  was  giving  to  the  world  his  views  and  his 
visions  of  the  universe  and  humanity,  of  life  and  of  morals,  now 
under  the  severer  form  of  the  Philosophic  Dialogues,  now  in  the 
light  and  softly  ironical  guise  of  the  dramatic  sketches— Caliban, 
L'Eau  de  Juuvence,  Le  PrStre  de  Ndmi,  L'Abbesse  de  Jouarre ; 
and,  in  addition  to  all  this,  he  was  working  hard  at  the  reform  of 
the  higher  education,  and  finding  time  to  write  those  exquisite 
fragments  of  autobiography  which  are  collected  under  the  title 
Souvenirs  d'Enfanco  ot  de  Jeunesse. 

In  this  expansion  of  all  his  faculties  of  thought  and  action, 
favored  by  the  triple  life  of  the  study,  the  world,  and  the  family, 
Kenan  was  happy ;  and  bis  joy  in  life  and  its  activities  gave  to 
his  philosophy  a  sunny  optimism  which  might  at  first  sight  seem 
hardly  reconcilable  with  the  absence  of  all  certitude,  all  moto- 
physical  or  religious  (conviction.  People  were  snrpriHcd  and  a 
little  shocked  to  find  the  author  of  the  Moral  and  Critirai  Enaays, 
the  writer  of  those  unforgettable  pages  on  the  dreamy  melancholy 
of  the  Celtic  races,  the  critic  who  poured  reprehension  on  the  fri- 
volity of  the  Gaul  and  the  ffowgeois  theology  of  B(5rangor,  preach- 
ing at  times  a  gospel  of  light-heartedness  which  B<5ranger  himself 
would  not  have  diiiavowed,  and  regarding  life  as  an  amusing  en- 
t«*rtainment  of  which  we  are  at  onco  the  pup|>ots  and  the  specta- 
tors, and  the  wires  uf  which  are  pulled  by  an  amused  but  indiffer- 
ent Demiurge.  To  many  readers  Rcnan  became  the  mere  apostle 
of  dilettante  ism,  for  whom  religion  was  but  an  empty  dream  of  the 
imagination  or  tlie  heart,  morality  but  an  assemblage  of  conven- 
tions and  conveniences,  and  life  an  lUusivo  phantasmagoria  which 
one  must  not  be  duped  into  taking  seriously. 

Nevertheless,  those  who  best  knew  his  work— and,  above  all, 
those  who  best  knew  his  life — knew  that  this  dilettanteisra,  this 
apparent  epicureanism,  did  not  really  lie  at  the  foundation  of  his 
1  '  '  '  '  ;  that  it  was  in  part  the  result  of  the  inward  con- 
•-'cn  bis  deeply  religious  nature  and  his  conviction 
at  there  is  no  such  tiling  as  knowledge,  except  of  phenomena, 
^-  '^■'--  -  -^'itnde,  except  of  ftnito  things;  and,  for  the 
to  aflirm  anything  on  subjects  which  could 
i  within  the  range  of  positive  cognizance.    His  life 
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— t^e  hAbitaal  ftttitade  of  his  nature — was  that  of  a  8toic,  a  Slo 
witfaoat  hangbtiness  knd  without  rigidity,  and  with  no  ides 
proposing  himself  as  a  model  for  others.  His  optimism  was  ii 
the  beatified  seU-sati^action  of  a  frivolous  mine],  but  the  choi 
and  enltiTated  Ofptimism  of  the  man  of  action,  who  feelit  that, 
order  to  act,  one  must  believe  that  life  is  worth  living,  and  thi 
some  things  are  worth  doing.  Xever  was  there  a  man  more  deep 
heaeroleuty  serviceable,  and  kind  than  Ernest  Rcnan,  however  \ 
aocnsed  him^lf  of  coldness  in  the  service  of  his  friends.  Nev 
was  there  a  more  scrupulous  devotee  of  duty,  public  and  priva 
faithful  to  the  verge  of  heroism  to  every  undertaking  to  which  \ 
had  committed  himself,  accepting  no  office  of  which  he  could  ni 
fulfill  all  the  obligations,  and  defying.,  toward  the  end  of  his  lill 
the  sharpest  sufferings,  in  order  to  discharge  to  the  last  his  pr 
feesional  datiesL  This  ^parently  light-hearted  man  was  snhje 
for  many  years  to  attacks  of  a  most  painful  illne.ss ;  but  he  nev 
allowed  them  lo  interfere  with  the  integrity  of  his  thought,  or 
hinder  the  accomplishment  of  the  tasks  which  he  had  sot  himsel 
The  last  months  of  his  life  bore  witness  to  the  reality  of  his  sto 
cism.  He  had  often  expressed  the  wish  that  he  might  die  witho 
pain  and  without  any  enfeebling  of  the  mind.  He  had,  indee< 
the  happiness  of  retaining  his  faculties  to  the  last;  but  pain  wi 
not  spared  him.  Ho  dreaded  it  beforehaml,  as  depressing  and  d 
grading ;  when  it  came,  he  did  not  allow  himself  to  bo  deprene 
or  d^raded  by  it.  From  the  month  of  January  he  knew  th 
there  was  no  hope ;  he  told  his  friends  so ;  and  he  a&ked  nothin 
more  but  time  and  strength  to  finish  his  lectures  and  complete  tli 
works  already  in  baud.  He  wished  once  more  to  visit  his  belo 
Brittany ;  thenj  feeling  himself  grow  worse,  ho  insisted  on  return 
ing  to  Paris,  to  die  at  his  post  as  liead  of  the  ColltSgo  do  France 
His  death  took  place  there  on  the  2d  of  October.*  During  tbe^ 
eight  months  he  suffered  incessant  pain,  sometimes  so  severe  tba 
he  could  not  speak;  but  he  was  still  gentle  and  nffoctionato  t 
those  around  him,  trying  to  cheer  them,  and  telling  them  that  hi 
was  happy.  The  very  day  of  his  death  he  found  strength  to  dio 
tate  a  page  or  two  on  Arabic  architecture  to  his  wife.  He  con 
gratuUted  himself  on  having  attained  his  seventieth  year — ^^'1114 
normal  life  of  man,  according  to  the  Scriptures,"  One  of  his  lasl 
utterances  was :  "  Lot  us  submit  ourselves  to  these  laws  of  Natnrei 
of  which  we  ourselves  are  one  of  tlie  manifestations.  The  hcavei 
and  the  earth  remain," 

To  those  who  have  known  him,  he  leaves  an  ineffaceable  menfc 
ory.  There  was  notliing  in  his  personal  npi>earance  to  suggM 
that  irresistible  charm.    Short  of  stature,  with  an  enormous  hew 
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deep  between  -wide  ahouldera,  afflicted  all  too  early  with  an 
ivD  stoutness  which  made  his  gait  boavy,  and  was  the  cause 
the  symptom— of  his  mortal  malady,  he  seemed  to  those  who 
saw  him  only  in  passing  an  ugly  man.  But  you  had  to  speak 
with  him  btit  a  moment,  and  all  that  was  forgotten.  You  noticed 
at  once  the  broad  and  powerful  forehea<l,  the  eyes  sparkling  with 
life  and  wit,  and  yet  with  such  a  caressing  sweetness,  and^  above 
all,  the  smile  which  opened  to  you  all  the  goodness  of  his  heart 
His  nmnnor,  which  had  retained  something  of  the  paternal  affa- 
bility of  the  priest,  the  bonedictory.gesture  of  his  plump  and  dim- 
pled hands,  and  the  approving  motion  of  the  head,  were  indica- 
tions of  an  urbanity  which  never  deceived,  and  in  whicli  one  felt 
the  nobility  of  his  nature  and  his  race.  But  the  indescribable 
thing  was  the  charm  of  his  speech.  His  portentous  memory  kept 
liim  supplied  with  new  facts  to  contribute  on  every  subject,  while 
his  splendid  imaginntion  and  the  originality  and  distinctness  of 
his  ideas  enriched  his  often  paradoxical  conversation  with  flights 
of  poetry,  with  illustrations  and  comparisons  the  most  unexpected, 
and  now-  and  tlien  with  prophetic  glimpses  into  the  future.  He 
was  an  incomparable  story-teller.  The  Breton  legends,  passing 
through  his  lips,  acquired  an  exquisite  flavor.  He  had  no  liking 
for  discussion,  and  has  often  been  satirized  for  the  facility  with 
which  lie  would  give  hia  assent  to  the  most  contradictory  asser- 
tions. But  this  complaisance  toward  other  people's  ideas,  which 
had  its  sonrce  in  a  politeness  not  always  quite  free  from  disdain, 
did  not  prevent  him  from  firmly  maintaining  hia  opinion  when 
any  serious  question  was  in  debate.    He  detested  controversy. 

One  merit  he  had  which  no  one  dreams  of  disputing.  He  waa 
beyond  comparison  the  greatest  writer  of  his  time ;  and  he  is  one 
of  the  greatest  French  writers  of  all  time.  Brought  up  on  the 
Bible,  the  Greek  and  latin  classics,  aud  the  standard  authors  of 
France,  he  had  accustomed  himself  to  a  fashion  of  speech,  at  once 
simple  and  original,  expressive  without  oddity,  and  supple  with- 
out languor ;  a  style  which,  out  of  the  somewhat  restricted  vocabu- 
lary of  the  seventeenth  and  t'lghleenth  centuries,  could  sufficiently 
furnish  itself  to  render  every  subtlest  shade  of  modem  thought^ 
a  style  amj>le,  sparkling,  and  sweet  beyond  all  paralleL 

In  the  region  of  the  leafned  studios  Renan  has  not  been  a  crea- 
tor.   Neither  in  philology,  nor  in  archieology,  nor  in  exegesis,  has 

e  made  any  of  those  great  discoveries,  or  founded  any  of  those 
systems,  which  renew  the  face  of  acieuco.  But  no  other  man  can 
lay  claim  to  an  erudition  at  once  K)  universal  and  so  precise  as 

:iis.    Language,  literature,  theology,  philosophy,  archteology,  and 

ven  natural  history — no  branch  of  human  knowledge  was  alien 
him.    His  profound  acquaintance  with  the  post,  together  with 

he  magic  gift  which  enabled  him  to  clothe  it  with  flesh  and 
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make  it  f^nd  upon  its  feet,  madA  him  anl 

And  it  may  be  said  that  be  has  eiUargcd 

admitting  into  it  the  history  of  reli^ons. 

If  Renan  was  not  u  creator  in  the  dol 
was  he  an  innovator  in  the  domain  of  ph 
cal  8tn<]ics,  ■wliile  they  developwl  in  him 
and  the  savant,  tended  to  disgust  him  wi 
He  was  too  much  a  historian  to  see  in  thi 
the  dreams  of  human  ignorance  amid 
could  not  understand,  tlio  successive 
the  mind  by  the  changing  spectacle  o: 
not  a  pliilosopher,  lie  was  a  great  thinkeF 
every  subject  he  touched — on  art  or  pol 
ligioo — tlie  most  original  and  the  moat  p 

As  to  his  skepticism  and  his  so-called 
but  the  consequence  of  his  sincerity.    A 
deceiving  or  being  deceived,  ho  had  no  fi 
dictory  hypothusea  on  subjects  where  he 
impossible.    People  have  wondered  that  t 
to  have  the  words  "Veritatera  diltixi" 
should  so  often  have  asked  with  Pilate, 
these  questions,  not  unmiugled  with  ir 
homage  to  the  ti'uth.   He  perceived  that ; 
the  truth  means  intolerance,  fanaticismj 
ceivcd  by  tradition  or  bom  of  the  imagl 
of  proof  and  destructive  of  freedom  of  t! 
iona  which  ho  could  not  prove  seemed  to 
[(©rtin(."nce,  an  infringement  of  intollectm 
eerily  U)ward  hinisolf  and  others.    And  h 
mouy :  That  he  had  never  consciously  uti 
it  as  stoicism,  not  skepticism,  to  go  on  | 
without  knowing  whether  it  had  any  obj 
the  ideal  without  bulieving  in  a  porsoui 
life. 

And  now,  if  we  are  to  ask  what  is  the 
which  Kenan  must  take  rank  among  tli 
thinkers  of  the  world,  we  shall  find  th 
in  his  peculiar  gift  of  seeing  Natur^ 
Jinite  varii'ty.    He  reiTeatud  the  univi- 
thought  it  out  again,  so  to  apeak;  eiud 
Bions,    The  spertaclo  that  he  thus  inw 
tomplated  it  was  given  him  to  coramu 
Piiclmntmeiit  of  i>ei*3uasive  spi^i-i'li. 
leuiplAtion  wa*  the  maiD  =->m".  ■  ■•f  i 
U)umin*?d  las  life,  and  of  ' 

todoh  of  death. 


THE  IX80LKNCK  OF  OPriCX. 

;^l!AKESPEARE,  who  knew  %  good 

deal,  in  eDuracratiDg  somo  of  tbo 

Dla  of  life,  couplc-d  w  Uti  **  the  insok'nco  of 

foffioe,**  *'  tlitf'  *i)arna  that  patient  merit  of 

^beuiivrorthr  takes."  For  a  prosent-dfly 

ommeDUrj  on  these  familinr  trxt*  we 

ofer  our  readers  to  the  nrticle  hy  Pr. 

K.  W.  Clajrpnle,  \v)ii<-ti  appears  in  this 

Doiiilwr,  uuder  Uie  title  of  Prof.  G.  F. 

Wright  and  hi»  Critica.     Prof.  Wright 

^■b  I  iimn  who  hiu  for  mau^  reara  past 

^B>ecu  devoting  so  much  of  his  time  oa 

^Blke  uould  spare  from  other  dutk»8  to  th« 

Hwod/  of  a  certain  olau  of  geological 

IppboDomcna — thoM  oonnectetl  with  the 

so-cftlled    Olaciol    period.      Hot    being 

tBWAra  that  there  was  any  apostolioal 
inooeosloD  In  science,  but  thinking  rather 
Uut  It  wan  a  field  n-hiob  any  one  might 
tnter  and  cultirnte  to  the  bti!^t  of  hia 
tMlity,  Prof.  Wriglit  did  not  seek  any 
bffietal  rouHecration  for  his  labors,  but 
wmply  went  aheod,  read  all  he  could 
^^road,  aaw  all  he  ootild  see,  worked  oror 
^Biii)  nmterijtls  as  carefully  aa  he  knew 
^■kow,  and  after  eome  time  prodaced  a 
^^buiik  wbirh  bud  the  good  fortune  to  be 
favorably  received  lioth  In  this  country 

Knd  in  Europe.    This  book  was  ganrdod 
1  atatement,  modeat  in  tone,  and  soien- 
ifio  in  autfaod  and  spirit.    The  learned 
world  found  a  {lood  deal  in  it  that  waa 
fctf  ralue,  and  gtiniTnl  readers  roust  have 
pocuied  it  interesting,  for,  though  only 
ar  years  old,  it  hu  already   paned 
Dto  a  tliird  edition.  There  wos  nothing 
.  thi&  one  would  auppusc,  to  provoke 
[lie  wrath  orJoatouHy  of  otlier  scienttfio 
Vorkcr*.      Nwcrtbeloss,   in   a   curtain 
|oaner,  wroth  was  e>torod  up  for  the 
or :  tl.i-  ^lonti  center  was  at  thesa- 
mid  lt»  core,  If  we  may 
■  ■-'  waatothcGeologlciol 
y  >3C»«t  tblDgii  In  the 

qcjuIm.:.  iK-«ttperbA(m  thomoat 


arrogant,  and  of  all  ob»traotfre  thinga 
oflSeial  science  is  perhaps  the  most  ob* 
strnctive.  The  gentlemen  of  the  Survey, 
or  a  nnmber  of  them  nt  least,  were  out- 
raged to  think  that,  while  they  were  pot- 
tering in  the  leisurely  fashion  natural  to 
Government  officials  over  the  questions 
in  which  they  deigned  to  interest  theia- 
st'Ivos,  a  man  like  Prof.  Wright,  who  de- 
voted only  a  portion  of  his  time  to  geol- 
(igy,  should  have  the  audacity  to  come 
forward  and  express  hb  rtews  on  one 
of  those  queetions.  Tliey  did  not  at 
first  attack  his  book  on  Tlio  Ice  Age 
in  North  America,  bnt  they  apparently 
determined  to  watch  the  subsequent 
moTcmenta  of  this  dangerous  man,  and, 
if  occasion  offered,  to  empty  on  him  the 
rials  of  their  official  diapleasure.  The  oc- 
casion was  given  by  the  publication  ot 
his  hook  on  Man  and  the  Glacial  Period ; 
and  then,  all  along  iho  line,  began  e 
withering— or  what  was  meant  to  1>e  a 
withering— fire  of  criticisma  on  the  pro* 
fester  and  bis  work  an  a  geologist.  His 
one  unpardonuhtu  siti  would  seem  to 
have  been  that  be  had  taken  the  word 
of  seienlific  prophecy  out  of  llie  months 
of  the  priestly  e^sto  at  WMsbinftloo. 
Ilad  he  only  kept  silence,  they  would, 
in  their  own  good  time,  have  told  the 
world  aa  niuch  aa  It  waa  good  for  It 
to  know  about  the  Glacial  epoch  and 
the  nntiqnity  of  tlio  liiiman  r&x'C,  But, 
by  his  untimely  publle&tloDS,  he  had 
disturbed  their  snored  broodings  orer 
tbcae  momenlons  problems,  otul  made 
it  necessary  for  them  to  raise  a  warn- 
ing cackle — tike  the  sacreil  geese  of 
Rome — to  save  the  citadel  of  soiontifie 
truth  Fruai  ^aok  and  pillR-:e.  Is  it  any 
wonder  tb&t  the  eackle  was  uotsy  and 
ha»b  &nd  unamiablef  Under  cirooui* 
stances  so  distroufol  how  could  it  bo 
Oitherwisef  Some  aaoiptes  of  U  are 
glreD  in  Dr.  CUypole^s  article,  wblcb 
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will  he  foiiml  inofit  infttrurtivo  readinfi: 
by  nil  who  caro  to  know  in  whtit  terms 
iifficifll  science  is  pleased  to  cTpreu  it- 
self irlicn  iti  ire  la  roascd,  and  also 
what  extenftivo  meaus  a  widely  ramtfy* 
ing  body  like  our  national  Geological 
Survey  posKsoee  for  attacking  and  dia- 
crediting  tlie  work  of  itidiritliial  scien- 
tilic  lalMrers  lliat  h«[ipciiti  to  have  been 
cooduoted  on  lines  which  the  ruling 
spiritfl  of  that  body  do  not  approve. 

The  qaeeUon  arisea,  How  much  do«8 
the  country  really  want  of  this  kind  of 
thing  I  In  granting  an  appropriation 
for  the  Sorvey  did  it  moan  to  endow  a 
Holy  Inquiitition  tir  a  Sncretl  Conffre- 
gation  of  the  Index?  Wc  think  not. 
The  laethods  of  such  institntionfl  make 
neither  for  the  mural  dignity  nor  for 
(he  adranccmont  of  science 


TSACHI.VO  SOT  A  FUHCTIOS  QT 

Tbb  articles  wliich  Dr.  J.  M.  Rice 
is  eontribnting  to  The  Foram  on  the 
pablicschool  system  of  this  country 
tend  to  bear  out  our  ooutentton  in  tlieiie 
columns,  a  canpio  of  monthn  ago,  that 
hut  a  small  part  of  the  special  teach- 
ing ability  existing  In  the  community 
fioda  its  way  into  the  pablio  achoolj. 
Speaking  of  the  schools  of  thin  city,  Pr. 
Rice  says:  "The  typical  Now  York  city 
primary  Khool,  although  less  barbarous 
and  absurd  thau  tlie  one  junt  dt-m-ribed, 
is  nevertheless  a  hard,  unsyiiipiLthetii\ 
tueohanic«I  drudgery  school,  a  5cbo<^ 
into  which  the  light  of  science  has  not 
yet  entered.  Its  oharacleristio  feature 
lies  Id  the  severity  of  its  discipline — a 
discipline  of  enforced  silence,  immobili- 
ty, and  intellectual paasirity."  Aflerde- 
scribing  bow  certain  les^na  are  given, 
the  writer  goes  on  to  say:  "  By  the  oao 
of  this  method  the  child  is  actually  pro- 
vented  from  exercising  his  reasoning 
faoullieis  and  reading  ia  converted  into  a 
pure  and  simple  proceas  of  memorizing 
word-forms."  Think  of  it:  taxes  being 
taken,  and  &o  elaborate  aystem  main- 


tained, with  the  nItiiuiLto  reanlt  of  act 
ally  irapairiog  the  intellectaal  powers 
the  children  1  But  tliat,  we  fear,  is  i 
the  only  damage.  yihaX  most  b«  t 
effect  on  the  moral  nature  of  "hai 
□nsym pathetic,  mechoDicol"  method 
What  most  be  tlie  reaction  from  the 
rooreelesa  discipline  which  t>r.  Rice  d 
otares  to  be  the  *'  cbaraoteriatle  feirtar* 
of  those  schools?  There  can  be  lUt 
donbt  that  sach  %.  discipline  hardenn 
nature,  and  that  it  must  octnally  incfii 
many  to  criminality  there  U  too  mn 
reanoo  to  fear. 

"  It  is  not  diflicoll,"  i^ays  Dr.  Ri 
"  to  accoant  for  tlie  low  tttandanl  of  ti 
New  York  schools ;  indeed,  audcr  ext! 
ing  conditions,  it  would  be  sarpriflog 
the  instraotioQ  were  of  «  higher  orden 
no  then  proceeds  to  describe  those 
dUion!<.  Iq  the  first  place,  there  is 
inoeative  to  teach  well.  Upon  thif  pol 
we  feel  like  remarking  that  to  nay  t)> 
&  teacher  ha^  "no  incentive  to  teai 
well"  presents  to  oar  mind  nearly  til 
same  incongrnity  as  to  say  that  a  praao 
ur  haa  no  incentive  to  prejicii  well. 
ore  far  from  muintainiog  that  a  teaebi 
U  not  itie  better  for  incentives,  bat 
there  is  any  profession  which  mi^ 
supply  its  own  incentives:,  it  seems  to 
to  bo  tliat  of  toftchlng.  It  ia  certaii 
not  too  maoh  to  say  that  the  true 
ing  spirit  raniit  be  sadly  lacking  whi 
teachers  do  not  take  suflicieat  iattfn 
in  their  work  to  do  it  at  least  to  the 
of  their  ability.  The  fact,  of  oonrH^ 
that  the  position  of  teacher  under  o 
public-school  system  is  sought  afl^rjo 
as  any  other  public  oflice  would  U 
The  man  who  goe«  to  Washiogtoo, 
Albany,  or  to  the  City  Hall,  in  seareh 
an  office,  does  not,  in  general,  caan 
very  narrowly  his  Gtness  for  the 
wlmt  ho  canvawea  is  the  fitness  of 
office  for  him  from  a  pecuniary  iMXD(of~ 
view;  and  so  prei-iaely  with  the  cSUrn^ 
which  oar  school  boards  hare  to  heito 
To  return,  however,  to  tbo  Uck  of 
ccntive.  This  lack  con8i*ts  chiefly  io  tl 
fact  that  DO  penalty  or  dlsadvaBtaft 


Cfccbing-.  "In  New  York 
city,*' we  read,  "teacIitTH  are  rarelvilin- 
charg^d  oven  for  the  groetwst  no^ Hgenco 
^ftnd  iucomiicteacj.  In  order  tbal  a 
princlpAl  roay  be  tlisi-barjied,  sUt««n  of 
'tbo  tircntj-one  members  of  ibo  Board 
uf  Cdiicaliun  moRt  vote  n^ain&t  bar ;  and, 
for  ninOT  reasoots  it  is  (irtu-tirstl/  iui- 
powible  to  scooro  tbat  uumber  of  od- 
verw  TotcB," 

Tbo  other  oonditlonH  to  nrhich  Dr. 
Rice  refers  as  unfavorablo  to  the  pro- 
Inction  of  n  high  trpe  of  teaching  are, 
briefly,  lai'k  of  proper  saporvifion,  a  geo- 
'  chnutlc  B;it«m  of  odminUtraCion, 
[  tbo  predomlnanco  of  private  or  po- 
inflaenoe  in  conaeotion  with  the 
itiun  of  teachers  and  prmcipuls.   "In 
dnjf  principal.*,''  we  are  toliJ,  "ex- 
pert qiialit!i'fltio[i»  are  not  taken   into 
Kcoufint.     Imlc-iNi,  as  a  rule,  tbe  newly 
[•ppoinlcd   teachers  are  better,  profee- 
monallv,  than  the  prinetpals.  .  .  .  Near- 
ly nil  oppointmentH  are  made  by  *  pulls,' 
^mortt  being  a  side  lasno."    This  is  bad, 
but  wo  are  not  at  the  end  yet  of  our  dia- 
conrafceuients.  "lu  regard  to  the  public," 
.i)r.  Kioe  obitervcH,  "tbe  mere  fact  that 
bingfl  are  mnddled  aa  they  are  prorea 
bat  the  citiscns  tiike  no  active  interest  in 
be  schools.''  Strictly  itpealtintr.  is  it  to  ho 
ct«d  that  they  should  i    People  take 
Qtire  Interodt  in  things  thut  ibcy 
ban  directly  and  more  or  less  visibly 
Keonirol ;  but  this  ts  not  the  case  irilU 
the  pablio  schooled.    The  action  of  the 

tdividnnl  citizvn  upon  the  Bohoottt !»  a 
oat  indirect  action,  the  result  of  which 
A  mldoni  if  ovur  be  dldtinclJy  traced. 
P^D,  people  titko  an  active  intorcsc  in 
tilings  that  immediately  affect  their  com- 
brt  or  welfare^  but  either  no  interest  or 
much  diniintsheil  one  in  things  that 
':i  only  indirectly  and  perhaps 
ThuM,  if  a  man  has  a  letter 
nvii  to  his  injury  in  the  post  ulTioe, 
•►r'"Mt.ili  i.."Mi.laio,  became  lie 
<L  wUl  probably 


naKUoti  tur  ilia  loi*, 
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at  least  an  increase  of  aMenliou  to  avoid 
Mmitar  errors.  He  acts  because  his  in- 
torcsta  are  diret!tly  affected,  and  becanao 
his  action  may  be  expected  to  prodnoe 
some  Immediaie  effect  of  a  beneftolal 
kind.  Dow  different  all  this  is  from  Ibe 
case  of  a  citizen  whose  childrun  are  not 
being  as  well  eilncoted  as  they  wlirht  bo 
in  a  public  school,  bnt,  on  the  oontrary, 
are  bein^  inmlu  tbe  victims  of  n  "hard, 
un^yinpAtbetic,  mechanical  ^'  routtnel 
What  is  he  going  to  do  about  it7  Bow, 
indeet),  can  he  eatatdisb  the  fact  in  the 
first  place  f  Mu^t  he  not  wmt  nntll 
somebody  like  Dr.  Rice  comes  along  to 
tell  him  about  it,  and  if  somebody  else — 
some  official  of  the  Board  of  Education, 
or^Bome  partisan  of  lb©  board — confi- 
dently pronounces  l>r.  Rice  a  crank  and 
a  busybody,  how  is  tbe  citixcn  going  to 
decide?  Then,  supposing  ho  does  de- 
cide that  tbe  edacation  is  bad,  what  is 
next  to  bo  done  I  Why,  eanvassing  and 
electioneering,  with  tbo  intcrmtnablo 
vista  they  open  op  of  deals  and  dickers, 
of  Satulcnt  talk  and  endless  mystifica- 
tion :  Dr.  Kice  sees  all  this  as  well  oa 
we  do,  for  what  does  be  say  I  ^Tbat 
tbo  sohouts  of  amnll  cities  may  bo  im- 
proved in  a  comporntively  short  time 
in  a  matter  tliat  Iiaa  been  repeatedly 
demonstrated ;  but  fioiv  to  improve  the 
$«hooU  of  larffe  eitUa  u  a  yroHtm  that 
has  ne»er  hfi*n  #oIr«<i." 

We  have  left  ourselves  space  to  say 
but  a  few  wonlsof  Dr.  Rioe'sexperiences 
Id  Boston.  There  he  found  bettor  adiuin- 
uttration,  owing  principully  to  the  foot 
that  ward  politics  are  kept  at  a  greater 
distance.  There  incompetent  teachers 
ore  removed  oa  soon  as  their  incompe- 
tence becomes  manifest.  And  yet  wo 
read  tliat  "the  Boston  primary  schools 
belong.  \n  niy  oiiinion.  to  the  purely  mo- 
chimical  dnidgery  icbools.  .  .  .  Tbe 
teaching  is  biKhly  unseieutifiC|  and  tlie 
teachers,  tbongh  not  really  severe  in  tlid 
treatment  of  the  pupiU,  are  neverthclon 
cold  and  nnrtympalhetio."  In  "one  of 
the  best "  I'f  the  seven  primary  achoola 
thai   Dr.  Itioe  visited   be   found  the 
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rwdlng  in  the  bigliMt  (third  ;e«r)  claas 
"exprMaoal«M,  tfaongbtlass,  lod  m«- 
cluuklcttl.*'  On  the  otiier  band,  the  Bos- 
ton gruBmftr  schools  werL*  found,  uu 
tb«  whole,  to  b«  bigblj  efficient — n  cir- 
einniU&oB,  however,  wbicb  cvi  in  do 
Kue  be  regarded  ms  an  oflMt  to  Ibe 
inferior  Mndliion— if  Dr.  Rioe's  orili- 
olam*  arc  well  foaoded — of  tb<d  priuttrr 
schools. 

To  our  miod  it  is  perfectljr  [ilain  that 
the  modern  vorbl  has  not  ;et  disror- 
ered  the  tme  metbod  of  grsppting  with 
the  edacatiooal  problem,  aod  that  sooner 
or  later  ti  will  have  to  rerert  to  iodirid- 
oal  rosponsibilitj  and  indivjilQal  eiTort 
for  its  solution.  We  do  not  deny  that 
relatively  aaiisfaoiory  results  may  here 
tad  there  be  reached  onder  the  prcD- 
ent  system ;  bat  any  system  which  to  a 
large  cxtont  prevents  the  special  ttlent 
that  is  available  for  a  given  task  from 
being  applied  to  that  task  is  fatally  de- 
fective :  and  that,  as  we  ooooedvet  is  the 
ease  with  slate  edacation.  The  bom 
ednoators,  those  possesstng  by  nature 
the  aplitades  and  the  sytupaLLies  re- 
f|aired  for  edneationnl  work,  t!io»e  who 
eonld— granted,  of  oourso,  proper  train- 
ing—redeem such  work  from  drudgery 
and  make  it  a  true  process  of  thought 
andsoal  development,  will  not tngenerol 
lake  serrice  io  state-direoted  sohools, 
and,  at  the  same  time,  they  will  be  de- 
barred, by  the  competition  of  the  state, 
from  whst  would  be  their  most  con- 
genial employment,  Surli  is  the  di- 
lemma; sod  tho  conclusion  to  which  it 
points  is  that  some  day  we  must  retrace 
our  sieps  ADd  make  edncation  the  basi- 
nets of  the  family  to  be  obtained  as 
other  good  things  are  obtaioed — as  all 
best  things  are  obtained — by  effort  and 
saarifice.  _^^_ 

TBS  AMSaiCAN  PSYCHOLOOWAL 
ASSOeiATIO.V. 

Tira  first  regular  meeting  of  the 
American  Psychological  Association,  a 
short  account  of  which  is  given  on  an* 
other  page,  was  a  very  significant  gath- 
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ering.  It  is  an  evidence  of  ibefacti 
a  common  bond  of  scientific  in 
the  study  of  mental  phenomcns 
sufficiently  strong  and  BufficieoUy 
tended  to  warrant  a  compreh 
ganization.  This  most  disputed  flel 
mental  scieace  baa,  in  r»c«ntyears, 
rendered  subject  to  an  increaaing 
to  scientific  methods,  and  a  p*y< 
cal  laboratory  is  no  longer 
a  curiosity,  but  a»  un  essen' 
ment  in  every  higher  institntion  of  Ic 
ing.  It  is  notable  that,  since  the  f< 
dation,  some  ten  years  ago,  of  the 
laboratory,  by  Prof.  G.  Stanley  Hal^ 
Johnfl  HopkiiLS  University,  others 
been  instituted  one  after  the  other, 
that  at  the  present  time  there  ore 
saoh  laboratories  in  this  country  tl 
in  Europe.  It  was  only  nntnral 
when  Prof.  Hall  bernmo  the  Prastd 
of  Clark  Cniverpitv,  the  formation  ( 
strong  psTchologiool  department  sh< 
have  been  one  of  the  prominent  scbjji 
to  engage  attention.  Soon  afterwi 
laboratories  wore  fonndeil  by  Prof.  Q 
tell  at  the  University  of  Pcnnsjl 
later  at  Columbia  (^ollege ;  by  Prof, 
trow,  at  the  University  of  Wtsooi 
and  at  other  institotioDs;  and  wU 
the  past  year  Harvard  has  aeC  a 
example  by  equipping  a 
laboratory  and  securing  for 
that  eminent  psychologist, 
sterberg,  of  Freiburg.  Tale 
wise  founded  a  laboratory,  and 
Prof.  Bcriptore  at  Its  head ;  and 
laboratory  is  siK>n  to  be  o| 
otbor  prominent  Kastem  col 
does  the  list  end  here;  it 
doMtt  more  ooUeges  of  rariast 
of  prominence.  All  this  givei 
of  wide  intereet  in  a  strictly 
method  of  research,  end 
make  the  study  of  psycJuilogsr 
far  different  from  what  it  haa 
been.  TheorgsnlzatloDof  this 
influential  body  of  men 
work  is  therefore  sigtiiScant 
ency  of  modem  thimght 
destined  to  beoome  partiomfioriy 
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Id  the  d«T«lopinoDt  of  Americnn 
iucAtlon.  Tbe  sortletj  will  flnd  a  wel- 
onaong  the  gcoerul  bocl/  of  acieri- 
f  men,  and  iln  pnx-utitlitifrK,  wlile  per- 
hijifi  ni>t  wrj  widely  rtiid,  will  uudoubt- 
cdl;  constitotc  a  worthy  ountribalion  Vo 
AoiericaD  Boholurship. 
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LiR  or  JoffurA  R.  GiDDixoa.  B; 
OrjixtiR  W.  Julian.  Chicago:  A.  C. 
Mctlarg  k  Co.     Pp.  473.      Price,  $2.flO, 

lUaotT  tnylfalug  can  strike  Ibe  ntudent 

1  liirtorf  more  itnprCfwi%'elv  tli*a  the  mliE- 

MsnBu  wbii-b  licgiiius  00  reading  ibe  Btory 

I  one  of  tbe  old  Iwrans  of  the  ■ntJi<[aTci7 

tnlroTcRiy,  Bucb  as  Mr.  tiiddtnga  was,  of 

ibc  litter  nnlikenew  of  the  oonditiotts  of  Ibe 

t  Uiue  in  thid  oountrr  and  tlw  que«- 

ioiu  nlth  which  it  u  ooir  occupied,  to  ihoM 

which   pnT«IIcd  before  tlio  wir,  within  the 

•ctive  iiieDiur>'  uf  meu  Rtill  in  tbe  rii^  of 

ife.     Thi*  revliiw  fiimUhcfi  im  nstouitdlng 

tvdatiun  of  UiK  e\teiit  10  wliicti   wc  bnve 

liixtar;  iritbin  b  Reneratioa,  anil  of  tbu 

leteueiM  of  theovcrthiow  thut  bo?  orer- 

tekm  B  force  U»i  wns  (■nt'e  autocratic  lo  its 

damioanec.     Ur.  Oid<Uii^:i  catered  the   no- 

tfooftl  HooM  of  Reprcicutativcj  in  Dcceoi- 

ber,  lets,  ud  eorved  thure  oraUutiuufllji  till 

ircb  i,  18At).    When  his  oerYivc  Wgati,  Uie 

I"  twenty-firci  {or  '  gag ')  rule,"  which  forbade 

i|!ti«  dln^iiiiuiiin  of  alarery  In  the  Houmi,  aod 

which  the  henrinf;  nf  petitions  Bf^tDBt 

rcfiiFcd,  bad  been  in  force  two  yean, 

add  Jt>liii  t^incy  J^danu  wu  beginDlug  the 

war  agaimit  it  whicli  he  pursued  lo  aldnutc 

victory.    Ur.   tiiddJD;;*'^  aUxrution  bad  only 

bwm  directed  to  the  oalional  importance  of 

,b«  *U*erp  rjuoBiimi  in   the  prorioua  ynr, 

id  lie  and  Mr.  Wa<te,  bi.4  Inn  partiin*,  after- 

■rd  fntnoufe  iu  tbe  Scsale,  had  joiond  in  the 

ffunoalluu  uf  ati  antiflavifry  MK-ivty  uf  four 

liiabMii.     Iti  the  Ilniii^  of  Reprr-H-ntative<k, 

Qomcy  Adauv  an>l  Willinm  Slade,  of 

lE,    wvre    tbe    two    ni«in1tm    whwe 

'W»  \m  nlji**"Ty  »i»re  to  bamiMor  teitb  liia. 

'>ft*T   ilii-ir  retireteeot,  Mr.  filddlns^  for  a 

1  ulnnc.     Ue  u*iW   fjfrc>i»o»I  ibc 

!.■■' '■"   "^lu*  di^xUiied  to  U- 

kjo,  Qit  Ur.  Julian 
*' c<j  ii4U'Ji  U"   uuxDochtauuta  of 


chiver;  upon  the  right*  of  the  people  of  the 
free  8tdU«,  and  to  hold  the  sUre  aM&t«ra 
•irioUj  to  their  own  avowed  priticlplc,  ibit 
thu  exiAtence  aud  cootinnaDCC  of  -sUTcry  do- 
p<'ndr'd  njIfI;  on  the  authunt;  uf  Ibe  States 
in  which  il  existed.  WhoiTver  he  saw  this 
prtnoi{ito  viahucd,  bo  toll  it  U>  l>«  bia  dutylo 
lift  up  hi(i  vnic«  in  itA  defenMv"  Rccngnlv 
ioft  the  coa:ttitutioaal  guariiniecft,  while  ho 
ooDHtrued  iboiu  with  tiw  ataioiit  6trlctnc»6, 
he  oervr  euggvetod  fnierrerenve  wlthla  thtt 
Bpbere  of  State  jurifldlcUoo.  ile  begui  bit 
"  defeBK,"  during  bia  fln»  letsioo,  with  an 
attack  on  tlic  slave  trade  In  the  Dbtrict  of 
Coltimblii.  Tbo  direct  comuderation  of  ths 
subject  being  forhiddeu,  a  bill  making  an 
appnipi'intiou  for  hiiildlng  n  bridge  acruiw  tli« 
PntnoTBe,  and  auwlnr  meitM)riaU  ogahut  oatl- 
fllnrery  pctidon«,  fumivhed  the  occujin  (or 
hU  argument ;  and  no  opportunity  wal 
Directed  afterward  to  prem  the  forbhMeo 
sendmcnta  upon  tbe  attention  of  the  legiiln- 
torfi.  Re  was  "  cut  "  b  aooiety  ■,  nueropta 
were  made  to  eogik(!c  him  in  ijuarrebi;  be 
was  tJircatcucd  with  IkmIJIv  tiuleuce;  and  be 
turf  all  bravely  and  with  dtjiiuly.  A  tvtty 
I'ltion  uf  ceii)>ure  whs  paMud  igauut  liim 
without  bi»  being  giren  on  opportouitr  to 
define  bin  {loiition.  Bo  rvngned  at  onve,  went 
hock  to  hU  oonsUtnents,  and  was  triumph- 
nuily  r^elQCted,  to  return  witii  a  new  oonunbi* 
aion  to  deliver  hi*  nie«aage  raure  Mnieally 
and  bravely  than  before.  At  \»*K  ho  Dtwoil 
a  renoQiiuatiou — not  loo  aoou,  llr.  JiilUu 
thinkri.  Off  he  KUnrcyit  the  record  in  the  light 
nf  blHtory — and  wee  mieceeded  liy  anotlier, 
will)  principles  Uke  hie  own.  The  domlnot- 
big  fact  in  hi^  life  wua  moral  enracMnGH, 
which  wax  the  master  key  to  bi<  character, 
itispireU  aod  bvigorated  all  bia  facullioa,  and 
ascnnnl  htm  tbe  confidence  of  hi«  ecuutitneuta. 
In  Jlr.  Jultau,  bis  ton- in-law,  and  a  Coograaft- 
man  who  iImi  jiorilcipated  for  manj  Taara 
in  the  anti^lavery  coutruvmiT,  he  Ana  found 
a  (uuift  com|wteul  and  appreciative  Uog- 
rapher.  Experienceaince  tbe  war  luu  abo<wn 
that  our  country  ia  ihreaicned  by  other 
evil.*,  hnnllr  In-a  oggreaalTe  and  arrogant 
thfln  the  one  which  Mr.  Giddiuf^a  fougbt ; 
but  resistance  agatnut  them,  under  all  di»- 
cnonijiuments,  can  not  be  morv  iMipelcwt  than 
hi*  contention  leemed  during  moat  of  tbe 
tlmo  ha  wa>  making  it  The  fitud  triumph 
of  tbe  cftUM  be  odvucated,  ever  a[t|tart!ulty 
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tnsantKinntAble  ot»Uc1«s,  mnke^  uppmr  more 
practicable  Ui«  foatetilidD  of  tho^e  nbo  ui: 
warring  upon  th«  abuMtt  and  itranniM  of 
llie  present. 

]*>TnioLooT.  By  Willuh  Jxhbb.  Kcv 
York:  Henry  Dolt  &  Co.  (Annri*-*!* 
Heifloee  Scriea,  briefer  ecmrsc).    Pp.  478. 

Thk  autbor's  chief  aim  in  prpparing  thU 
■tiritlpmcnt  ^f  \\\6  lur^r  work  on  the  Princi- 
ple* of  P^yctioloKT  hiui  t>e«n  to  make  It  more 
directly  av&iUblti  for  claMrounitue.  For  that 
pttrpoM  be  hu  omitted  wrcral  cbAptcrs  nod 
rcwrilttm  otbcrs;  has  left  out  ibe  polemiiral 
anil  lii»t<pricu]  matter,  the  meuphyMol  allu- 
liuTu  and  purelr  specuUtivo  patuiige*,  the 
book  rpfcrvourx,  nnd  mcMt  of  the  qnotaticnu 
of  Ibe  lorgur  wurk ;  and  baa  added  brief  ohap- 
tera  oa  tb«  vanoiu  svnMd.  Br  tb««e  cJuugeA 
he  believes  that  his  ptwetltation  of  the  sub- 
ject u  a  "natural  soleiwe*'  hoa  gained  in 
elfumm  by  ita  extricatioo  from  bo  miicb 
cntical  matter  and  it?  more  simple  and  do;;- 
matic  FtateiDCDt.  IIU  definittOD  of  puTchol- 
o^  is  "  the  doseripliua  and  eiplonstion  of 
vtattti  of  eooKlouttiBH  ta  xueb.'*  Ax  a  nat- 
tiral  science  It,  to  common  with  the  otbur 
natural  >(ci«Qoe9  and  In  i^pltt.'  of  the  fact  Uiat 
further  reflertion  leads  to  Meallnn,  assaroes 
that  a  world  of  matter  exists  altofietber  In- 
depcodently  of  the  perueirmg  mind.  B«> 
ridoB  this  it  astmnies  additiotial  data  pwul- 
fariy  Itfl  otm,and  leaves  it  to  more  developed 
parts  of  plutuftopbv  to  test  their  ulterior  aig- 
niOeanoe  and  truth.  Thew  data  are  tbougfats 
and  feeling*,  or  transitory  »taten  of  cim- 
BCfoutoesA,  and  knowledge,  by  tbwe  t>ui««  of 
oooscXNUDOM,  of  other  thingD.  Mental  fact4 
can  not  b«  properly  Rtudied  apart  from  the 
phTBii'»I  cnTirr>nmcnt  of  which  they  take  cog- 
niumce.  Mind  and  world  hare  been  ovolred 
together,  and  in  oooseqttence  are  eomethlng 
of  a  mutual  fit.  The  iiperlal  Intermctioos  be- 
twiMja  tbo' outer  order  and  the  order  of  000- 
■okKuacas,  by  which  ihL-f  harmoDy  has  been 
broBght  about,  hare  been  the  subject  of 
erolutloaaij  speculniions,  which,  though  they 
eon  not  so  far  be  said  to  be  ooocluffive,  h*rv 
re&Mhcd  luid  carichod  thr  Huhjrct,  and 
brought  all  Mirtri  of  new  qii«Httanit  to  the 
light.  The  cuucfptiun  that  the  immediate 
<M>Qdilion  of  a  »ute  of  oonsciousneM  Is  an 
actJrity  of  »oane  sort  in  the  cerebral  heml- 
spbcrvB,    which    andcrlies  the  phyiiologieftl 


psychology  of  reoent  ycArs,  is  th* 
hypothesis  of  thb  book.     After  the 
on  the  senws,  Rtrui'ture  and  foactioo  >f 
hmto,  and  general  condltloas  uf  neural 
ttvity,  the  fttbjsets  of  haMt.  the 
cooMiouniess,  the  seU,  •ttesitkni, 
aAMkifttion,  thr  «ense  of  time,  momury, 
nation,  peieepUnn,  the  perccfitiun  of 
reasontng,  emotioci,  lasdoct,  wiD, 
chology  and  phUosophy  ai 
the  conclcuiioD  ti  reached  that  psycbolo^ 
not  yet  stand  oa  solid  grotmd,  bat  b 
for  lis  Oaineo  and  laToUer. 

Amuham  Livcolh.  Thr  Titir«  ^^bt  a 
(inuT  Lips.  By  Williah  H.  Bbui: 
and  Jbu  W.  Wnc,  with  an  lotrod 
lioQ  by  HottACX  Whjtx.  New  Y< 
D.  Appleton  k  Co.  Two  rola.  Pp. 
and  :u».     Price,  S». 

Mn.  HtiucDOx'ii  theory-  of  a  biograpliy 
that  it  i>hogld  tell  the  whole  intlb  ;  ncil  1 
promtBcnre  to  certain  trait«  or  efimts  wl 
flatter  a  tittle  or  brighten   the  glorr  of 
subject,  and  withhold  others  which  mayl 
been  equally  potent  in  detenniiunf  the  cl 
aoter  and  fortunes  because  they  art  e 
darker  nature,  and   may  infuse  a  BtUe 
pleasautnea  into  the  picture:    but  to 
both  sidsa,  and  to  caob  bcMcol, 
pleasant  or  unpleamit,  hs  dac 
acoordinj;  to  the  magnitude  of  its  ctfeet  J 
the  life  as  a  whole.    To  him  the 
in  tbe  Bible  are  modcb,  In  which 
the  fenlta  and   offenses  of   those  who 
otherwise  held  up  as  ixittlo  ohaiaeiers  art 
tesuBtcd,  bat  each  U  related  tn  all  its 
mity.     Mr.  Uemdoti  wa«  the  Ufe~l 
mate    friend   of   Mr.    Lincoln 
paruicr  f(ir  many  yeer^.     lie 
with  a  genuine-,  enthunastic, 
miration.      He   contemplated    the 
twenty  years,  but  not  beJni;  a  literary 
made  little  pnigress  in  composing  it  tiS  be 
it  into  the  hands  of  Mr.  Weik,  whoM  hai 
and  training  were  farorablo  lo  iu  ti 
cxecutiuu.     Ilttt  |nirpose  is  to  deal 
Lincoln  iiidiriddally  and  danaatii 
lawyer,  as  citiivu,  and  a*  rtatcemaa. 
rial  attention  is  given  tn  the  h! 
youth  nnd  early  manhoo<l ;  and  ta 
MKne  tliinipi  that  other  MoicrBphiea 
hsTc.    "  The  endeavor  le  to  keep 
sight  all  tbe  time;  to  ^ng  close  to  lib  side 
tbe  way  throa^i— leaving  to  otiMrt 
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llvo  talk  of  <rritiog  »  Ustor}-  of 
Unwi.     I  luive  no  thocin'  <if  bU  life  to 
^«r  iliMlnijr.     Ur.   Linculo  wiM  laj 
_  Died  friend,     t  alwajrs  Uwed  liiiu, 

MilTr«fn«  hE£  dmuo  u>  tlila  daj.  My  pur> 
I  poM  to  tvll  tb«  milh  QDed  ooviiiilnn  no  a{v 
^^irriieuioii,  fur  I  know  ttiat  'GodV  luiket) 
^Brutli,'  n^  ('ftrlylc  puu  It,  con  nevor  iDJiir«  thl^ 
^Hkiuf  of  Ahrvliom  UnouliL  It  will  «tAnd 
Vqhiil  or  nuv  otbiT  lCi!t,  aud  at  lasiuntJimUtied 
will  roodi  tbc  loftiest  ulcbc  Ln  Americiiu  his- 
lory,"  Of  Mr.  Heniiloo's  QlutwH  tor  llti» 
twk,  Mr  Honou  ^\'1lile  hajr,  in  tliu  iutro- 
0urtioD  which  he  ciMitributcH ;  "  Whut  Mr. 
LincnlQ  W(u  nfter  he  bccntnn  Prvntdinit,  can 
I  beot  underslixwl  l>j  knowinj:  what  be  was 
cfore.  Tho  worhl  owed  more  to  Wllllftm  H. 
lenidoQ  for  this  pariieuUr  knowledge  than 
)  9II  other  iwpMiiia  put  together.  It  I9  DO 
^ration  to  mv  that  hl«  death,  whik^h 
I  i^ace  at  bu  farm  Mar  S(J^Dg(i^lJ,  IIL, 
larch  lA,  ItiUl,  rtfmovtKl  from  curth  th« 
vho  tif  nil  otlvrni  hnd  mn«t  ttioniogblr 
■rcbed  ibc  stuuriT^  of  Mr.  Liuculu'it  hiog- 
uphr,  aud  liiid  moiit  iiiicUIgetiUy  and  aii)0 
oviugly  i<tudii^d  Iiir  i;liiu-iu*u>r.  He  huh  gvn- 
lin  impartinj!  hir  infurmatiuii  toothera. 
it  every  life  of  IJnroln  piiMiahcd  eloce 
he  Inged;  at  VoprB  TlKwtrv  has  been  en- 
bed  hj  bis  labors,  lie  was  iJue  ;oAr«  tUc 
of  Ur.  Lineola.  Tbclr  partacnbip 
I  iu  IBi3,  and  It  coathmcd  until  it  was 
fiiMolrcd  by  llie  death  of  the  aouior  iiiotulwr. 
Bctwocn  tbcin  there  wai  never  an  unkind 
Irord  or  ibtiughl."  Mr.  Wvik,  itio  uo-autbor, 
Iriu  f'lr  WTeml  jrtiiirn  IndufaLipiMe  in  expkir- 
[  by  pcTfOQal  inrv^ttiKution  the  i-oiirw  of 
n'allfv,  never  mtieflei)  with  uiklng  any- 
l^ewoad  band,  but  fullowinK  everything 
Ur.  Horace  White  baa  en- 
i  txmk  br  contnluting  perKmal  reo- 
U«ctlonfl  of  hi6  oasociatiini  with  Mr.  Lincoln 
jlttfiug  the  debatM  with  Douglas — b;  wbicb 
T.  UdooId'd  ftuoe  wad  cdtobUabed. 


Sow  MiLi.  MY  K'\m.n  ni  tapomtF  I'p. 
!f"d.  Ttu  8i'UiT  or  tbe  Nrw  Ei>rLU- 
TioK.  4'p.  2HS.  By  Lui-iHA  P.  norciK«<. 
BiMgn:   L«v  VIC  .S|ie|Mrd. 

fcf  1  .  written  bjr 


ht    >"r-(iiij    ..I    t    rrjltluJ    tij-t^finiifL    tu  pri-  I 


tuory  tMcIilDft  and  In  tlie  trabilnf^  of  tencli- 
cr«.  AltO(;etbr>r  tber  praeeat  a  plea  for  the 
BiLtar*]  method  of  cducatloa,  which,  althoagh 
tl»e  oldest  form  of  lastnictioo,  \s  now  called 
"  Dew,*'  ad  oppwed  la  the  prevailiuK  mode 
of  memorizing  from  text-boukt-.  No  better 
commoit  fran  \tv  moile  on  thi;)  rrf orm  in  teach- 
ing thiui  Umt  of  C<ili>tu'l  Hii^ginxon:  "Hie 
difference  Wtween  a  natural  and  an  arbi- 
trary method  of  acquiring  knowledge  if  ofm- 
ply  the  difference  between  rowing  with  the 
current  or  against  it."  The  detdre  of  tUo 
child  sent  to  Bcbool  la  generally  to  ob^ervo, 
tu  qucortkn,  and  to  ooostrucl.  Hu  te  for  th« 
miHt  port  laught  to  look  only  at  IUb  boolu. 
I(>  t>e  ijaiet,  and  to  make  nothing.  It  u  in 
the  primary  iind  preparatory  Bctiool!*  that 
learning  liy  rote  ntill  flourisbee.  At  the  be- 
gimiiog  and  end  of  our  educational  ayvteaa 
we  hare  glTeii  np  nrtitlL-ial  culture  ;  we  luive 
object  leMond  in  the  kindergaricD,  the  labo- 
nttorr,  and  Icctura  id  lite  unlTcrrilj.  Mcan> 
while,  manual  luid  Indiutrial  troinind'  ad  as 
wedges  fur  tlio  intro'luctJon  uf  freedom  in 
the  intcnuediatc  Dcboold. 

The  ni-ff  mctliud  u  not  only  the  better 
way  to  educate,  it  al.io  helps  to  mold  obar- 
acter.  The  object  of  education  is  v»^a 
more  ini|>ortnot  than  the  foroL  The  way  la 
which  ibe  iscbovl  thrusts  osidu  responai- 
bility  for  mural  development  la  exemplified 
in  tht-  boy  who  "could  lie,  steal,  aud  awesr 
uticliecked,  but,  if  bo  rliewvU  gum  in  ai-lioul, 
got  an  awful  ibroabizig."  Here  the  method 
of  tcu'hiog  ifl  mutmlly  operatiTc.  If  the 
ehUd'a  octivitiea  are  not  reprcsaed,  Imt  dl- 
rvetcd  toward  sertM  absorbing  work,  tl)er« 
nill  t>o  little  occasion  fur  misoonducL  In 
nny  cue,  petty  di-^i'lpUne  dcfents  Itself  and 
corporal  puuisbruent  ii  the  resource  uf  the 
teacher  who  has  failed. 

Mow  shall  my  Child  be  taught  conuHia 
discouraes  ujmd  [irimary  teaching,  an  account 
of  a  year's  oxperinunit  in  training,  panttle* 
ou  Nature  and  life,  aud  urmi  leMc>ii.>i  in  »ritb< 
meli^'  and  sdeom.  In  illnitlratinft  mental 
aclioQ  there  In  an  OHtonisbinf;  nntc  10  teach- 
era.  The  author  directn  that  tha  di:<ltni:tiot) 
l>rt(teen  mind  and  brain  aball  be  fully  -^hown 
by  ritinijoaam  of  unoodflcioUK  cerebration : 
"  They  will  then  know  that  the  mind  la  (|utc* 
dtflinct  from  tbv  brain,  and  the  soul  can  lire 
witliout  tbi«  lN>dy*'l 

In  The  Xow  Ednoolioa  Ibent  orv  pntcti- 
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vaA  poffen  u|Hm  phrsicol  Mtd  nwnul  trah>* 
ing,  the  raornl  prableio,  FropbelU  theunas, 
the  school  curriculum,  «lem«nUrT  icieacet 
cliKTM'icr  luid  •cliool  odootUon,  dtUcnsliip, 
and  iniliutml  reform.  More  apecubilTc  ar« 
tbow  aiMio  thf  educiUoD  of  the  «oaI.  our  di- 
tio«  ruUUoiMhtpo,  auil  woman  u  tn  eduoitor. 
From  the  Utwr  we  It-uru  thsl  "  woman  is 
preiidftd  «ith  seniiidrp,  man  with  tnaMular 
tliwie,"  aod  abo  that  "  wooan  looka  into  lli« 
lu^glicol  vowml"  FMaibly  tfau  do«s  not  in- 
clude dairrayaaoe  or  qHrit-rapping,  but  is 
Qttl;  a  poeUflal  phrtM  for  some  indefinable 
power  nmUogeBt  apoo  the  fleer  feminine 
•tructurc. 

Till  Nation  Ai.raATiox  or  Heai.tr.  Bf  Hats. 
LOCK  Ellis.  Loodoa:  T.  I'lahcr  Unwio. 
New  Vitfk  :  O.  P.  Putnam*i  Sona  Pp. 
244.     Price,  J;  1.25, 

TiiK  author  plcndv  in  thin  book  that  the 
ptimarr  oonditioiu  of  health  sbonld  be  rec- 
ognieed  aa  of  flral  fanportanoe  to  the  rommii- 
nlty ;  aqcI  be  rof^rdi  k  a«  a  blut  on  modem 
civiluaUun,  KtUn;;  it  in  an  onfavorablo  light 
as  oompnreil  with  tnich  clTilizationa  ua  tlie 
BomaD  and  UooriBh,  that  the;  are  ao  ite^ 
Iwted,  as  the  chief  element  of  rottenneM  in 
it  "Wv  jMiistpdne,"  he  says,  "  lajioR  the 
foundtitionn  of  our  ftK'inl  stnicture  in  order 
to  vlabunile  iu  piunaclee.  We  areaoquaint- 
od  with  all  pot>(<II>Ic  openings  for  uonuaen« 
through  tlie  world;  we  have  explored  the 
piifchotogical  ram ifi cation*  of  sentiment; 
and  we  do  not  Iniow  the  course  u(  the  mam 
pvwers  in  oar  vitr.  and  wo  pollute  Ibo  Murcva 
of  the  water  we  drinlc.  Wo  hare  not  yet 
learued  thai  a  grent  civiliation  ii4  till  built 
upon  the  bodiui  of  men  and  women  enfcGblcd 
and  distorted  bjr  orerwork,  filib,  and  dltiease." 
The  preesnl  is  regarded  ««  a  ppcnliarijr  faror- 
alfle  time  fur  takinf;  in  hand  aeriotutir  the 
orgaiiiutkHi  and  serialization  of  tlieclement- 
ary  cottditlona  of  health,  on  account  of  tiie 
|iublio  and  official  attention  that  boa  been 
l^vm  to  the  mutter  In  recent  joan.  We 
alio  posaess  to^dav,  the  author  aiBrms,  a 
chwer  grip  of  the  nmditiuiL*  of  health  than 
has  ercr  boon  poaalble  before,  and  at«  better 
able  to  unravel  their  eomi^eutj  and  to  aliow 
cleariy  whut  a  man  should  do  who  would  live 
a  hcalUiT  life.  "The  key-word  of  our  mod- 
em inethadH  \s  not  cure  but  prevention,  and 
while  this  taak  ie  more  complex  It  is  also 


far  ewicr.     It  ia  to  «  ^pwtfc 

healthj  living  bv   a  per|>etual  avoUiawvl 
the  Terr  beginnings  of  erll  that  our  i 
adence  i^  now  leadhig  nt.^*     Tbe  , 
condition  of  the  new  movemeni  for  < 
TendoQ    of    disease,    \tcre    rrferred    to,  I 
sket^^bed ;  then  the  proMnl  poritiaB  of  \ 
more  ancieot  ^yateoa  of  t&«  Inanrinent  of  1 
fin-    by  the  mediom  of  friediy  foclettei,! 
private  prmcticc,  in  hoapitnl^  and  in&r 
with  reepect  to  apecaal   eloaaea  of 
the  regintntiaa  uf  dlaeaae ;  and  j 
related  to  health  are  dlacus6«<l ;  the  1 
the  tau$^-/airt  system  are  expoaed,  I 
tratod  now  in  Ruwia ;  and  the  ooachinoa| 
reached  thai  the  maintenuice  of 
tiona  of  health  is  not  a  merely  nail 
tian,  but  caUi  for  tntemalioaa] 
and  action.     The  recognltioa  of  iU*] 
already  seen  tn  tltc  holding  of  Ini 
Cangnaaee  of    tlygfene,    which   bare 
much  to  coanlidate,  unifj^  and  stJronlatet 
vatiouH   moremcnis   oannected    with 
health. 

Tni  GiuuT  Ehioma.    By  Wiujaii  8Ajir 
Ltu.r.     New  York :  D.  Appltun  A 
Pp.  M4.     Price,  $A, 

Vb.  Lili-t  may  always  be  tnifted  In  ] 
sent  the  liroodeat  oompreheMion  and  ; 
expooition  uf  the  Roman  Caiholio 
controTurted  ijueationf.  The  pr 
wliicb  ii  compoaed  chiefly  of  articles  1 
puUlfbed  in  lendinf:  English  rerjew*,  1 
they  bare  been  read  widely  and  appredati 
is  on  inquiry.  Kupposed  by  the  author  M  I 
from  the  point  of  view  of  a  daaa  of 
"  praetlcally  outside  the  tThr'utlAn  pals,** 
the  tanablcneas  of  the  religioa  "which 
mart  than  a  tbousuut  jrcara  ha«  snpplied  i 
foremost  oatieoa  of  the  world  with  an  < 
swer  to  Uie  great  enigma  iJ  human  eak^ 
enoe,'*  It  preamta,  io  aid  of  the 
of  that  question,  certain  confideratioiis  «h 
have  been  helpful  to  Mr.  Lilly,  with  1 
reference  to  the  rellgioua  difficulties  | 
to  these  tlDCA.  *'Paedbly  their  majl 
use  lu  WNue  who  find  tfacmaclT 
employ  the  old  thaological  wrmhais.^ 
the  first  article,  or  chaptar^  which  It  1 
The  Twilight  of  the  Oodv,  the  pnHDtflOBdl' 
dons  of  rcligiouB  doubt  are  daaoibid ;  il  k 
as.-«umrd,  for  the  purpo«e  of  the  u^iBUS, 
that  the  aolutioD  of  the  enigma  ; 


pxi^l^ 
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ef.  and  ecptcinllv  lir  ClirlBlttuiKy, 

^dWtTodlUHl ;  and  ttiv  tDt(?rit>tiD  te  uiiiounnyl 

ooiwiiltr  the  vther  soluUoiis  offered  in 

fi\r  itiMm'tlcK)  RO'l  pmcticttl  «jip«cu,  nnd 

Utiiuirc  wh<;ihcr  Tbrlsui  la  groenil,  and 

ChtiMian  rcUgion  iu   parikular,  are  » 

fcty  iiutunatile   ix&  U  very  gcuerally  oon- 

ndud.     Tbc  tvru  unswcrF,  ln-siilrff  Tlidjnn, 

\  the  great  enigmrk  arc  utlicUiu  and  agooti- 

AU.     Aiheiuii   is  di%cri1>cd  lu   teaching 

il  lh(*  HfifiWt'r   (n  tho  grt-itt  eni^ta  is  not 

ral  tiut  maUTJol ;  that  fiutli  in  the  Dinae 

L  bo  [lut  lai'li'  iin  a  BeticclcH  and  (wrvile 

^icntlilion ;    llial    (Itt-    mtv   tat    rijjhl    and 

]«  to  U*  fuuiid  in  M!lf-bit«rcHt ;  that 

Hfa  noly  a  regiiUlion  of  politrc ;  tlut 

I  fatalit)'  uitul  W  ac'i<iiciieed  in  ;  and 

r  liddlni;  out  iliv  practi(.i>  of  ii  "  bnitat  egi>- 

tli."     Of  that  kind  uf  n)pi<i9liciitni  nhlch  is 

rrdr  critU'ftl  and  nrgative,  and  ia  nuntcnt 

tifi<)uiing  ni-Ed<nK'«  of  (tiMli  H.  RmanV 

'  and  w-ritini;*  nrv  huld  ap  a«  a  trpc. 

prilioinn,   aftvr    Mantinntion,    La    pro- 

fiinrfd  inailt^iiiii«  to  ?ii[i[>oit  ttiv  vast  I'dl- 

!  of  doubt  nhich  be  reared  npon  it.     The 

her  kintl  of  ■cnot>t)ci5in,  ecionilHf  or  af> 

du1v(*,  which  akiCTU  thft  Mmtunoe  of  <iod 

illdenlts  that  he  can  bekuonn,iMcoo»iderf.'d 

Ht  rcpmcntrd  by  tlte  )diilnm^hy  of  ITvrliOTt 

'  Mr.  SjH?ni!«rV  pfirtcntouB  gen«rali- 

%.**    This  IA  cxomioiMl  iu  dotail,  crtliciacd 

finely,   and   it*  dci'Inred    la   learc    the 

fiery  tif  "  the  immeai'iiraltlf*  world  "  prc- 

«Iy  where  it  futnid  it.     The  inquiry  ic 

aado  whcttier  Thcltrn)  Is,  In   fact,   eo 

dy  dlscitdiu-d  ail  U   fr«f|ucntly   and 

Dfidvnily  «Ilp}.'tM).     Mysticism,  ur  the  doi- 

ae  of  the  Inner  lh:ht,  ia  then  examined  in 

four  chief  nfstem* — Hindu,  (ir0i4t,  Moa- 

n,  and   ClimtiuA — En  which   il  lias   l)ccn 

Dlbod,  and  thi*  concht^oo  !■  reached   thnt 

bilt^,  in  the  mure  ralgnr  oianifevtntionit  uf 

ritpion,  it  ninjr  n^niiii*  nio*t  iinlorely  fomu, 

tiMKtill  tlipn*.  "pot^mt  in  'wa  dirine  virttio 

p  alaka  the  thiret  nf  human  nat4ire  for  a 

\  pxHl  inuuoeodinK  khh."     >lnally,  U11* 

feloif  <j(    the   niri-tiaD  flvnthuds  air  con- 

,  with  the  coDoUnJon  that,  "  white  no 

ctonda  thai  Christ  in  tilly  nlTer*    u«   a 

of    (1)11    acheinf    of 

'o  rcMdn  in  tii«  nin«- 


.1,  «ht>it«jl  ttttlf 


b««d  nf  it,  and  wbtj  will  can^fnlly  und  c-iin- 
didly  pxamtue  iti*  cloimx  for  thcni«_>lTC5." 
We  think  Ur.  Lilly  has  failed  to  sppre<:iato 
the  imporlani-e  of  the  conirihniions  which 
Mr.  Spencer  nnd  ihc  exponent*  ot  sdcbtlfie 
inquiry  into  the  qut^tionA  be  di«cussei  hare 
utaidc  to  a  clearer  undcfytanding  of  the  mV 
ji*i:L  By  onlarpiu)!  tlie  wiurcea  of  luwwlrdge 
and  hraulating  the  liow  of  thought,  they 
liaTC  nuidv  it  poivihie  hi  regard  thi>  qticsllotts 
fnmi  difTiTttni  ^tde^,  and  thtTehy  to  takr 
more  comproheninTO  view*  of  iheni;  by  idoto 
plainly  dptiiung  the  eaanitiAl  poiuLt,  ihey 
haTO  enabled  ii»  to  di9«.'ern  thorn  uneneuni- 
hered  by  minor  features  and  the  ruhLb>h 
which  tradition  and  supprstltiou  lupcbuaped 
around  them ;  «nd  by  prc«enljitg  them  dii'- 
tinol,  hi  etrtmg  tight,  they  have  enabled  uh 
to  apprehend  them  imdL>ilarl>ed  by  Uie  jwr- 
plexing  oxi>nMK.-cnccd  which  made  conception 
uf  thtmi  difllcutt  and  eubamuued  faith ;  nod 
hare  thim  augmented  mttier  than  dimin- 
ished rc.4piH-t  fur  the  fimdamrnul  principle* 
uf  l^rititi.'uutT  and  their  hold  upon  candid 
miDda. 

Uktal  Colorino  axD  Bhokziko.  By  Aarnra 
H.  HioiLxa.  New  York:  Hamllhui  k 
Co.     ]*pu  SSQ.     Price,  $1. 

It  ]»  surprtriog  to  fhjd  Ihat  the  Japancae 
Btin  KurpAM  IU  in  ardatic  metal  coloring,  not- 
withxunding  otir  chemical  koowlMtge  uf  *\- 
lovK.  Thin  is  arknowle<]|^  tu  be  tho  caitc 
by  the  niithot  of  this  volume,  who  oftforta  that 
even  "  the  bloom  of  fruit  is  faithfnUy  repro- 
duceii  "  by  them,  and  inbanuoninun  coloring 
is  uitknoHii  In  their  work. 

Some  adTanetJ,  howorcr,  may  be  expected 
aznong  ni  now,  an  we  begin  to  realize  that 
niinal  U  l>eaiitiful  whrn  fiuinhod  ■«  mutal,  and 
not  whflo  perrerted  10  an  tmlutlon  of  wood 
or  glM». 

Thli  hook  If  the  result  of  experimrnu  in 
brondng  wtdoh  have  been  moftt  carefully  cou- 
duoted.  Many  old  recipes  hare  been  teatvd, 
12  wuU  m  methods  now  canmwnly  UMsd  In 
Franw:.  The  firat  part  of  the  nork  li  de- 
voted to  tho  citeiiikal  and  gentfral  rpLitiuas 
of  the  wibject ;  lli«  prelhnioary  treattocnt  of 
metaU  fullowf ;  and  llie  three  rrmaining  loc- 
tioufe  nuiUin  chemical  metal  cohiring,  electro- 
•■^is  ud  mec>i4iDti*al  rattial  coU 
'  •■modtoi  to  iie  nt*\\  in  cvae  of 
aocidciii.  ood  Hggeniotti  for  preventing  IQ 
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rftecta  %n  given,  uid  an  Index  ts  appended. 
The  X^w  is  conriie  «Qd  clenr,  and  tbe  book 
vuu  nut  fail  to  be  of  uM  to  tboM  tnterciUkl 
in  the  u-t  of  twoDxlng.  or  U>  RtBdcDta  ol  mefc- 
oUurgjr. 

A  HwTOiiT  OF  MoMHUi  PwioBonn',  fwnt  Tin 

KCKASCUOB  TO  Toa  Pbchmt.     B7  EL  0. 

BtiBT.    Chicago:  A.  C.  XcOlurg  *  Co. 

Two  volumea.    Pp-  8^8  *^  ^^^-     Price, 

$4. 

TaiR  work  tlnu  10  present  In  oooalder- 
ftbl«  fuHncM,  j'et  wlib  luitable  breritf ,  tbe 
ptin«ipal  conteui  of  tbe  le*dlng  qriteiu  ud 
pfirtul  ijstemt  of  phUofopby  In  modern 
tlniM,  lugeifaer  with  a  rentonable  amoont  of 
infcirmatioQ  regarding  phntMophical  anthon 
uid  wcH^M.  It  aimi  to  show,  la  a  geneml 
way  at  lea«t,  ibo  hiitoiical  ooniiMitiaDS  of 
f  TBteii>»,  or  to  exhibit  tbe  hlBtorioal  ooDtEaohj 
of  modern  pbUoAophlcal  thought,  and  further, 
to  furnlah  materlala  and  stimalaB  to  the  atu* 
dent  for  the  iitndj  of  tbo  higher  geneBls  and 
final  valoea  of  Ideafl  and  rrHtenu.  Modern  phi* 
kwophy,  according  to  tbe  author'a  definltloa, 
u  dtalingnbhed  from  medlai>Tal  pUloeopfay, 
b  ooonpted  with  the  launuiGni  and  cottcreta 
rather  than  thu  transcendent  and  abstract; 
with  the  nAtural  and  the  liuiuaii  rather  Uian 
«ith  tbe  unnatural  ind  the  sni>erbinnan.  Ax 
dijitingiiliibed  from  andent  pbitoaoph;,  it  Is 
occupied  with  the  mibject  rather  than  with 
tbe  object;  with  thoveht^  rather  than  with 
being.  It  may  be  divided  Into  three  ^rcat 
pcriodn,  of  which  the  first  woa  ono  picdoml- 
nantly  of  rec^tion  and  ap]iropriatioQ — 
though  with  coDeidoimble  scU-aucrUon  a* 
agniuEt  moditevaiism ;  the  Moond,  a  period 
of  original  effort,  Tor7  largely  dcatmetiTe 
or  negative — towanl  iireTinius  philoMtphjr  a« 
well  aa  toward  thft  object  nf  thought  gcnor- 
ally;  and  the  tliird  aa  a  periud  of  equal 
origiaalitjr  and  more  cooatructlTO  or  ajo- 
tbctic  effort.  Psychologloally  speaking,  those 
pciiudfl  are  periods  of  sonso  (reoepUre),  un- 
demanding (analjrtlc),  ntd  nuon  (cTstbetlc) ; 
logically  they  arc  regarded  as  poriods  of  the- 
«U,  antithpsia,  and  nrnthnils.  Thdr  dates  are 
froDi  thtf  middle  of  tiie  lift«enth  to  the  begin- 
ning of  the  Kevcutaonth  oentunr,  thence  to  the 
third  quarter  uf  the  eighteenth  ccntxiry,  and 
thence  down  tu  the  present  An  apparently 
diiproportiooate  amount  of  space  is  given 
to  certain  recent  systems,  because  they  hare 
not  as  yet  become  oommonly  known  through 


other  hislnies  of  phlloeophy. 
a  brief  pianos  at  American  phUosophy, 
author  find*  that  the  study  of  the  scii 
has  been  more  seriously  tutdertakra  thaa  1 
before  in  our  higher  institutions — ^for  its  1 
lake  and  independently  of  theological  h 
enece;  and  that  it  seeoA  safe  to  predie 
vigorous  future  for  it  beroL 

Tkb  Bsactus  or  NATiTKa.  By  .Sn  Ji 
LcBBocK.  New  York :  Uacmlllan  & 
Pp.429.     Prioc,$LSO. 

SrcB  lovers  of  Katore  as  Thoreao,  I 
kin,  uid  the  poets  give  aa  exqi^site  pieta 
of  her  varied  moods  and  pbasee ;  bat 
science  vie  with   them  in  their 
and  even  in  charm  of  espniwaa, 
out  this  volume  are  found  mauy  fine 
dons  uf  natural  sceocry  culled  from 
soaroas,  and  roost  vivid  and 
are  those  of  the  oatntaBsta. 
doction,  the  author  lias  prrpaned  a  oaleodar] 
the  special  cliarms  of  each  moath.  and  i 
courages  ns  to  oIoht  obscrratlan  by 
tog  that  the  lover  of  Nature  b  a]«ra; 
and  can  never  t>e  dull  I    Kooe  can 
his  claim  that  sdecoe  has  i^veii  ua  a 
puMibilily  of  eojf^ment  in  revealing 
n4>w  worlds  of  beau^— the  iafinltefy 
and  the  infinitely  little. 

Animal  life  offers  many  prohlcois  for 
study — the  extremes  of  tempetuture  uw 
animals  can  exist,  their  metamorphoses, 
ifications  of  growth,  mimetic  coli 
modes  of  comniunlcetion.   Not  only  < 
atthnala  poasess  In  a  more  acate 
■wses  known  to  na,  but  it  is 
they  also  have  others  of  which  we  can  fora 
BO  ccnceiiiiotL    It  has  b^en  proved  tlist  iba_ 
allra-violct  rayn  which  are  invi^iihte  to  us 
perceived  hy  some  of  the  lowpr  ppecio^  «l 
others  bare  organs  richly    endowed 
nerves  Indicative  of  usch  wholly  unUke 
of  man.    Cnrioos  questions  arise  la 
ering  tbe  development  of  gnaia  ani  tke 
prodoetioD  of  aoiiphyles  and  kifusoda. 
can  00  longer  dcflne  hidlvlduaUty  wttfc 
and  some  sperios  are  tbeoretioally  ii 

Amung  pUnls  It  Is  footul  that  thv  res 
sons  [or  th^r  rariation  are  more 
than  the  old  myths  invented  to  k 
Tlie  woods  and  fields  are  full  of  a; 
Trees,  like  human  beings,  may  have 
asBocieten;   the  hroh  and  aroQa 
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BilMTia  MU(t  ill  tJie  B«rl«8  Ta]l«y8. 
jr*  )iiivc  tliuit  fniinlur  para^itas, 
fftid  (ood  purreyory  in  certun  fuujp. 
Tb«  ruthlcM  ilpMiriirtioD  of  fnr«<it«  has  occa- 
V  invulvcil  tb«t  nf  nalKHi-*,  wbile  tbu 
xti%  of  pine*  hu  brotiglit  prosperitj  to 
bUT&Q  luidA.  TlmsnMdcDccandihriveling 
«l  Ui«  eartli'i>  rTttnt  rWull  la  mouutnln  rrdgca  ; 
tb«  loftv  cones  of  Tulvanoei,  however,  arc 
(ormed  Irum  aceotoulatiotu  of  Uva^  and  ibc 
GaoMt  of  eruptiuii  Are  local  Klvfini  are 
older  than  munntainfl;  to  trace  ibetr  origin 
[■iurolvw  a  ntud,T  uf  gtological  uhaoKM  and 
tbc  folding  of  tlie  Atnito.  niien  tlie  dlojie 
U  acut4%  lUo/  «-idpn  Ui«ir  t&]1pt9  througli  tli« 
rocln  ;  wiUi  a  s\\^i  fall  tbcT  mav  mn  upon 
an  elevated  bed  of  tbcir  ovn  ecdbooDt. 
While  tbe  land  undergoea  iroiuiaQt  change, 
ibti  M*  r«ioaln>  tbc  eanio  for  lu,  and  coDlain^ 
all  mamicf'  uf  fttrouge  cteatun»— enomoui 
cutUefliih,  and  tncdiUK  whirh  color  Icagxwa 
(if  occAii.  Tbe  fauna  uf  the  dv|iltH  diff<T 
cntlretjr  from  thotie  uf  the  lurfacp,  and 
spocied  wbicti  art]  fuitnd  in  buUi  Mituatioiu 
id«tgo  ui(Mliflc;iIi(>iiB  in  llu!  grvat  abrw. 
powfeta  luraiiioiu  organs,  tn  otbera  the 
vj^n  an  absent 

Srient<«  has  gircn  to  na  a  fuller  Idea  of 
thf  iiuiueniiity  onU  beauty  of  the  itorry 
bcarMis.  Not  only  bare  oar  own  planetary 
rdaUoiu  beou  uofiildi'd  lo  ua,  but  innunuir- 
aide  BvaUtoia  have  I'h.vo  made  lisllde.  The 
diatAUt  et^n  iliinL'  upun  ua  ibrou(;b  tbo  t«le- 
icope  with  multJL-uIarwl  light,  and  I>r  thtdr 
f  pactra  we  detect  tbuir  mcireuienl^  and  cbem- 
ioal  otnietiUition. 

So,  tbrvngb  lhi«  pleasant  and  initructlTc 
dlaeourae  an  "the  woailertr  of  the  vrorld  we 
live  In,"  iIms  Sir  John  Lnbbock  fuUy  per- 
■uade  OB  that  Mcicncc  ia  a  fairj-  godmother 
with  luitold  trruuree  at  her  cumiaand, 

Mr.  Daviil  T.  Daj/^i  Report  on  the  -ViV 
jpwf  fUmfuren  of  ikt  lhxiU4  fHata  for  1889 
I  ISOl^itfl  contributurv  having  boen  Dcvly 
[W^lgvd  In  preparing  the  rolotae  on  the 
loduatricN  for  tbt  elevantli  census, 
Mb«taulbill}>  the   autletica  of  the 
I  OOico.     A  few  minor  exoeptlonii  con> 

'«rtaln 

'  in  ti>e 
toldca 

'■  lomu'j  iam  hare.  Uia*  i-*tfU4  funvar^l. 


The  scope  of  Uie  present  vulumo  ttii  bwO' 
k'Ase-ned  «Iigbll,v  iu  the  eifort  to  iitcIadftlBON 
eomplola  and  accumto  etalixtiH  frum  all 
pruducHrx  in  Uie  aubjectjt  of  coal.  Iron  or«i, 
and  utbcr  Itnportaat  proibicti.  The  total 
product  Indicated  fur  IbVM  was  $a6-l,eO4,0U8, 
an  increaae  far  b«;ond  the  total  of  any  pntr]. 
OQsjear. 

CliemUm  and  sanitarians  idll  find  in  The 
Coal-btr  Cijora^  ttiih  Stpetiat  Jie/erttue  to 
their  It^ftiriom  Qtt^Uin^  bf  JTuodore  W'ti^ 
(UlaklHlg&f  $1,60),  dafiulle  hifonoatkio  as  to 
buw  far  tbeae  wibatanccs  aro  puirionatui.  TIm 
book  t«IU  what  colors  hare  been  found  l« 
iiijurf  ihf!  health  of  workmen  emplojeii  In 
making  them,  wiiat  regoUtiona  conoeming 
the  uife  of  poisoootifl  oalora  have  been  made 
In  Europe,  what  results  have  bocn  obtained 
from  experiments  with  variiHid  colon  on  oni* 
diuK  Aud  other  rrlatcU  foi-'ts.  The  casaj 
was  tnuulfltcd  by  Dr.  Qonry  Lcffmanu. 

Dr.  Fr'mktin  H.  Mtrtm  baa  preparvd  for 
lucdical  sliidcnU  and  praetltlooetl  a  ti-ealiM 
un  ELdricity  tu  J^Ueoam  of  Wornen  arui  Oh. 
Ortrim  (Kevuer).  It  embrscei)  a  stutuinenl 
of  ibe  general  prinotpU'^i  oT  elevtricltT,  fully 
tllustniled  deftcrlpuons  of  oloctrical  ipparatui 
designed  for  the  physician's  nso,  and  ac- 
couDts  of  the  author's  mode  of  using  elec- 
tricity in  bi^  specialty,  with  notes  of  casaa. 
The  volume  coQtaiuH  seveoty.oiuc  illuftn- 
tloAJi  and  lias  on  alphabetical  Indox. 

The  trcatine  on  Htdal  and  Anal  Atr. 
ffffjf,  by  Edsnund  and  EJvarJ  H^  Anehfttt 
(KemorX  wliioh  has  now  reacb«^  it«  third 
edhloD,  baa  the  two  objeets  of  inttnictii^ 
pbyrician*  In  ita  special  suhjeet,  and  of  cx> 
poring  the  methods  of  a  cbue  of  Itbenol 
pi1e>«uren  that  ba»  BourUhed  in  the  West. 
In  the  new  edition  nearly  ovory  part  of  the 
work  Itos  been  nrwHilca  sad  enlaigad,  a 
cofDpaet  furtuulary  has  bwo  added,  asd 
other  addiliaai)  bare  been  made.  The  vol> 
time  conuUnA  Sfty-three  lllustratioiuL 

In  a  wrIl-wriUa)  little  volutoc  entitled 
/Vrmen/olion,  Infccliim,  mn*i  /rnmNniVy,  Dr. 
J,  W.  MclMu^fJin,  at  Austin,  Teiaa,  r^- 
rli'wa  t]ie  cliicf  known  locts  cuocvmlng  tbwe 
tubjedi,  ami  adrHoccB  a  new  theory  to  ae. 
cotmt  tor  tixtm.  Ills  book  is  based  apoQ 
(Mnlol  iuleroeiiu  of  hb  tbeoiy  In  nedloal 
jmirnals,  which  ha>«  re«eiv«d  coooung^ 
attention,  and  will  doubtleaa  pcore  o2  1&- 
tAresl  In  blulocfit'- 


8;i 


TUE  POPULAR  SCIENCE  MOKTHLT. 


Tttero  is  la  Cbtcogo  va  organlziiUuii 
known  M  the  Stuuct  Club,  wMcb  hotdt 
iiM«dng>  tottiiighUy  for  tbe  dbcuuion  of 
•odftl  toi^w.  Somo  of  the  wldretHi  pro> 
p«reil  for  tbc*c  disoaukilu  are  prtuted  tn  n 
To!uuie  with  tb«  thie  JScAoa  y/  Uu  Stnttrl 
Ctvft.  Tbe  ffulijccti  trcftWd  w«  rocb  u  free- 
drtni  (if  the  prOMi.  «nli«idie*  and  tbe  Uriff, 
the  Sundaj  (jueDtion,  peimtonA,  mnncy  nnd 
Its  funrtifRU,  natiaoalbun,  uiamhv,  vte. 
Something  of  the  custonu  and  mioocas  of  tbe 
club  ]b  toll)  tn  a  few  preUmlnar;  pages. 
Tbose  wfahiog  u>  Icooir  if  tbo  book  \b  od  hIo 
flhoald  addrtse  tbe  Bccrctuy,  at  131  Luke 
Street 

I'mler  the  title  Whnt  it  my  Dog  f  the 
Rer.  CKarie*  J.  Afl4UM  prcMuiU  a  plea  for 
belief  ill  ttic  tmmortitUtv  of  the  lower  aiii- 
mala.  Bia  argumcui  i«  hrielly  that  bectnat 
anitnaU  possess  «o  murh  intclli);enco  and 
mnmlit;  ai  tliey  tT«qu(ntUy  exhibit,  they 
*'oit|;ht*^  io  tie  rpwanM  bj  imiuurtatitr. 
Their  matit4<ra,  ton,  ^ ought"  to  be  allowed 
to  tM«t  th<^  lowly  frieods  in  aoothcr  worid. 
(Fowler  k  Wells  Co.,  $1.) 
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)  Aiiit-rU^an  pHvrhotogica]  jUwociiitiun  wite 

In   Pliitnilplphin,  «t   iW   rnivcrsUj'  nf 

flTlrams,  'iti    Pf^tTnhfT  U7tll  unl  'i^lli. 

'    itf  Clark   riii»er- 

i-j,\  oiiil  tbc  {ia[K<rfi 

nre  guod  rvlilvmx:  of  tlip  T&rlntj 


pocle  of  csperimniUl  peychcAt*^  tn  America, 
wod  pcrlia|M  of  wtdcrt  luterost.  The  impor- 
tant aXfiti  ill  the  (UrTdnpnumt  rtf  tliia  tnnvis 
meat  vrittiln  rcvciit  ycam  were  carefullj  tno^ 
nod  vaHoud  iiicajiure<)  of  credit  judiclotuly  fiE* 
digntd.  Tiki-  eftt-'t'l  of  the  eutirc  prcschlaltoD 
yta*  iiu  tixtnsufW  futi;-factfin'  une,  sboiring 
tbnt  in  Anit-ricn  jhtIisim  nKire  pnimtneotl^ 
than  clMwhcre  tli?  laboratorjr  tnfthod  of  iiv 
striictioD  ill  pfiyi'holo^  wait  liefomiog  niiie- 
1;  «'fopl«cl,  and  ihiit  tli«  gptieni  outlook 
(or  tbo  aleady  doTelopmcDt  of  p«}'cliokipoftl 
sUidf  wne  particolarl;  bop«Ful.— Auother 
very  Inta-eatlag  prMeotation  was  tbat of  Prof. 
Mueiuterbcrig,  who  liua  recCTtl;  b«eti  uallcd 
to  take  ctmrg?  of  the  fp-iidunte  nurk  hi  p9T> 
chologj  at  Unrvanl  riiiver^itj,  noil,  apuo 
rtN|iiU(it  of  llio  prtvi'lent,  aildrtioHiil  tlic  as^o- 
I'ittUcm  in  fjerman.  Whik'  the  nbjoct  of  hb 
reitiu-ka  waa  to  outline  the  pniblema  upon 
vfaich  his  Btiiilunti  at  Caraliriilgv  were  at 
prv»ent  working,  tho  iotrudiiction  of  tUs  d«. 
icriplloit  iJwell  apon  tW  gcmeral  point  of 
view  ttuit  (lin'i't^  the  <'hm<>e  of  t^ulijocL*  and 
the  mvthutl  uf  iuveetig»ti<.>u.  l>r.  }lucast«r- 
Iterg  laid  hXv^m  upon  tbo  nec«»«itv,  out  onlj' 
of  aociiraio  tDawcm  to  problviu'i  &ln'n'Jjr 
iitatfMj,  hut  porUcnlarly  on  the  diAcoTei7  of 
tiew  pmhicnia.  The  dtfltcully  here  \9  wore 
that  of  aflkiag  signltlraat  <|U(»tloiu<  than  of 
atuwering  tb«in.  The  qm^xtioa  of  the  inv». 
tJgiiioiis  tbemselrca  »liow«  what  a  wld«  field 
waa  being  touobed  npon  ia  Tarioiu  poluta 
\ij  the  namird  men — InrattigKtkNU  of  tlie 
tuotbudi  u(  lucuUjcing  aniuub  la  8pac«,  a  new 
method  of  detvnoiuing  when  dHTvrRncas  of 
MsniHitiao  arc  to  be  regardrd  a«  equal,  an 
cLaborftls  series  of  expcriinenis  on  the  tuiturc 
uf  the  weociatioii  of  Ideai^  of  tlio  doll  v  rhaag« 
la  mental  funilitli-wi,  of  cuinplox  fomu  of  re- 
action ia  which  mriotiH  enbjevta  tukc  part  at 
(lie  samp  time,  and  otiim.— Prof.  Jaitrow, 
of  llic  I'nivcrsitT  of  Wlsconiiu,  garc  nonie 
account  of  wlutt  wM  to  be  attcrupteU  in  li>o 
laUiniton'  of  cYpotHineotal  [^vtboUigv  inXovh 
huit  b(.%*ii  fiinndel  iu  t'ontn'ction  with  Uie 
WiirUl'f*  Kiiir.  Thv  trvutral  plan  of  this  ex- 
hibit iodudM  a  uollecliou  uf  thv  Tnrioug 
tvpM  of  appitnilut*  that  arv  (mi|iloj'rf]  In  pej- 
,  linin<-;rt»l  nvuiirrh;  il»o  thoac  that  areuMd 
'I'tion  with  UI>orator7  couraefl  In  puj- 
■  vvlpty  of  appamttia  gatb- 
\m  uf  Curtipu  and  JUoer* 
lui  ^  lU  him:  Lie  tiitUccicd,  and  will  coT«r  each 
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tmncbes  of  the  subject  u  ibe  tesU  of  tlifi 
faniea,  liw  powers  of  judgment,  the  ^dxam 
of  iMDUl  praccMOB,  tbe  oftliii«  of  the  mbo- 
datfoo  of  Ideus  tbe  Hmlti  and  Ttrietiea  of 
mcTOor;,  tbe  effcrt*  of  fatigue,  tbe  telatioo 
uf  fniD4  iu)<l  bodr,  uitl  w  oQ.  A  Hcand  Im- 
portant p«rt  of  the  exhibit  will  ronsiitt  of  e 
voridng  l«hoTmtoni-,  in  which  te«t»  will  be 
made  upon  all  irbo  chooM  to  subiecS  them- 
■eWca  to  them.  The  testa  ere  neoenerilT 
■Ample  to  character,  and  hare  for  their  ob- 
ject tbe  delermiDatioD  of  normal  avereges  bi 
respect  to  rartous  forms  of  visioo.  of  taetlle 
iwniitlnin.  of  ttmes  end  eocnincT  of  judg- 
ment, eiaodfitiun  ruid  reaction,  of  the  nature 
of  ueocfatian,  and  the  like.  And,  thirdljr,  a 
departaent  in  which  rc«iulta  wUI  be  exhib- 
ited, will  Bitempt  to  diow  the  practical  Im- 
portance nf  the«e  inroitigBtiaae  and  their 
Tariotu  applications  in  the  etndy  of  child 
growth,  the  itttidy  nf  abnormft]  forms  of  men- 
tal pbeoomena,  and  the  like. — Dr.  Sanford, 
of  Clark  t'niTeraitj,  gave  an  account  of  name 
of  tbe  fltadles  iu  progress  there.  One  of 
tbcw  related  to  the  fluctuation  in  mental 
power  at  differeot  portions  of  the  day,  aa  de- 
tcrniloed  bj  the  rapaci^  to  r«inemb«r  a  eft- 
ricA  of  arhitroTT  impreMioaa.  Another  re- 
•eaich  gnre  an  acconnt  nf  the  fm|nencr  and 
(Aaraeter  of  the  dreams  uf  subjects  who  at 
once  record  their  dreams  upon  awakening 
from  tbcm.  Tbe  frequency  of  dreams  and 
thdr  OQoeentration  fa  tbe  earij  boura  of 
the  nwmlng,  tbe  laige  facton  that  recent 
ercnti  coBtrlbute  to  them,  apjteered  as  some 
of  the  reralla  of  thi«  inreeU^tion. — An- 
other iaterectiDg  paper,  pre!<ented  l>y  Pr. 
Witmer,  of  the  Univeniity  of  PennBrlranJa, 
gare  an  account  of  the  research  npaa  the 
■esthetics  of  rtKual  form  and  attempting  to 
answer  the  qne«UoQ,  What  are  the  xoxmX 
pleading  forms  and  proportionB  In  the  great 
variety  of  figures  and  condtUons  ? — A  paper 
t;  Prof.  Bryan,  of  the  rniTerdty  of  Indiana, 
giving  an  account  fif  the  dcrelopmeDt  of 
motor  power  in  cliildrvn  at  different  ages, 
and  bringing  out  many  significant  and  Impor- 
tant refultH,  was  presented;  abo  pajieTe  by 
Dr.  \icholfl,  of  Tlarrard  Unirenfity,  present- 
ing some  novel  experiments  upon  illiisioBs 
of  roUitioQ  and  upon  the  sen««  of  {lain ;  by 
Prof.  Pace,  of  the  Catholic  Cnirersity  of 
Waafaington,  on  ibc  power  of  jtidging  the 
tUcknces  of  surfaces  held  betweeo  the  thumb 


and  forefinger;  and  papers  by  Dr.  I 
lain,  on  the  Reladon  of  PtiTcbologT  i 
Ifaropolagy,  and  by  Dr.  AiluoH,  \ 
yds  of  Oansfc — ^The  meeting  : 
next  December  at  Columbia 
York,  the  officers  of  the 
President,  «.  Sunloy  Hall,  of  Clait ' 
aity ;  tice-pftsident,  George  T.  La<dd,  \ 
Univervily;  and  scoretary.  Joseph  in 
of  the  ttnlrectlty  of  Wiscoosfai. 


;  ODitditioiiB.^ 


ArMlntl«a  unh  BiglM  1Va4«  1 

—Tbe  Eki^Ui  Labor  Coctualsekn 
pleted  Its  examinadoQ  of  tbe  ( 
uf  every  branch  of  labor,  exoepc  i 
in  tbe  Idngdom.  Iu  reeulu,  i 
testimony  of  more  titan  fonr 
thirty  witneeaea,  as  summarised  by  Sir. « 
Itae,  in  tbe  Contemporary  IleTi<>w, 
clear  that  there  has  been  during 
twen^  years  a  remarkable  growih 
parts  uf  tbe  klngdooi  of  Ibe  batitutiaas  j 
make  for  todustrial  peac^— the 
ArUtratioii,  the  Joint  Oommittee  d 
tioo,  and  the  sliding  scale.  The  Baoi^l 
Conciliation,  tbe  essential  feature  <i  »hM 
was  a  full  interchange  of  views  I 
represkcntatiTes  of  the  parties  —  I 
and  hands — Csce  to  faoe,  was  started  ia  \\ 
The  original  board,  formed  by  Mr.  \ 
toe  the  bodery  trade,  was  sbort-Krod,  3 
the  principle  was  adopted,  and  i 
The  finst  Board  of  Arbilratko,  ^ 
ridc^  for  binding  reference  to  an  ' 

nute  the  couferwice  faiU,  started  !    

trade  by  Sir  Rupert  Kettle  in  1889,  b  tfl 
effident;  and  a  Koond  board,  started  ii 
1S72,  ha»  likewise  proved  its  u.-<cfuloBW  mi 
lis  right  to  lire.  Since  tbe  estsbU 
ibefe  boards  in  tbe  northern  uA'i 
couuUcB  of  Engbmd,  rcspectjvely,  I 
been  no  strike  in  the  nonhorn  ■ 
only  one  iusiguifioani  strike  in  tbe  i 
district.  In  fact,  "  striken,  and  evi^n  tbe  i 
dispoeJtioa  to  strike,  seem  to  bi* 
fftamped  nut  in  this  [the  Iron  and 
duHtry."  In  many  tmdes  there  k  i 
lief  in  ooaciUation,  but  a  great 
arbttratkn.  Many  tliink  the  "long 
(as  the  OoadUation  Conference  b 
"flufficieot  to  remove  all  dUfiivltiSB, 
make  both  parlies  In  tbe  end  sec  i 
hut  tbe  mambera  of  tbe  menu 
trade  ate  moat  dedded  In  connting  i 
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1  Incotnplew  and  of  very  oaceruln  cfflcocy 
ilhoat  Urn  rcfcrmce  to  nrbitnitiaD  In  case 
f  lUfingrcomont  Employerfi  and  employed 
irere  C'<|uai]r  emphatic  va  thb  [MHDt.  Tbcy 
'-Uiouglit  liitf  knowled^  of  ui  appeal  to  arbU 
'  tratioQ  being  In  tcaerre  wta  abaolutdjr  cfseu- 
tfkl  to  »  nieceasfu)  uegotiatioa  at  the  Con- 
_«illiuJoo  Board.  The  right  of  appeal  might 
ildom  be  tuod,  bat  tn  tlieir  opituno  it  mnFt 
dwayft  Imi  there,  otbonrli«,  thougti  thln|{s 
night  Dot  gu  eo  far  as  a  9tr{kt\  Uiurv  would 
coDFtSDt  worryio}!;  uul  keeping  up  of  ■ 
oontCDlkia."  Two  rulw  contribute  greatly 
^Kt«i  iliL>  «iiiw)th  working  of  the  RytHioii;  iuik, 
^Hforbitlding  luiy  aiLtpenfltun  of  work  at  any 
^K»ln«:c  under  the  jurisdiction  of  tb«  board 
^Hicforc  the  rauue  of  dispute  has  been  sub- 
^^BliUtv<l  to  tla*  umisidunitiiin  nf  llie  iKianI ;  and 
^Bihe  uiIrt,  tuakiug  the  buard'd  dwLdon  retro- 
tpeellve,  ao  ait  to  uke  effect  from  the  date 
'  the  raiMiiig  uf  l\w.  (MriiiL  Both  UiMe  ruka 
BVC  Iiv4<n  ulMurved  by  both  itidea  in  good 
Tlicftv  iHiorda  have  further  exervlMH] 
btory  inlluL-Dco  in  promoting  a  tuore 
aa!»li)  ppirit  amoDg  eniployera  tad  em- 
^luyed.  "There  is  rery  mueh  mare  rooaon 
plan  tlicre  iififtl  to  tie  foffuorlyi  ao  much  ao, 
adce«],  ihat  niocv  dl^iitt'j  are  now  sottlod 
■t  home  without  going  to  the  board  at  alt 
\  were  seltlAd  at  tionii;  Iwfuro  ttv  eatab- 
btwmt,  aod  alt  in  coa»<.<(inence  uf  the 
Eiiabita  o(  roaMoahle  cooffideration 
forbeanuiee,  which  have  tMwii 
ugh  ih«  board." 


SjKMtcal  CoannniMtlMr— WrIdDg  of 
Ibo  language  of  signd  or  the  symbolif  m  in 
Ttfiuouial  and  current  use  among  the  lower 
iliea  uf  Farther  India,  Oeueral  A.  R.  Mac- 
Hatwu  vnyf :  "  The  vhicr*  upecia)  OkesAenger, 
enrrylne  liii*  mrrcd  and  umamcutc^l  ^poar  a« 
an  etnlilem  of  authority — pdtcnt  as  a  tuagii*- 
ite'n  (W«l  In  other  itiuntriRK — dumb  though 
be  in  p(r«sice  of  peopt«  Uj  wliiun  hl» 
U  a  furuign  toiigui*,  uietnphorieally 
In  accents  that  uan  not  be  mistaken 
lii^  DlDg!«  iliiKii  ttie  gaunOiAt  in  the 
of  the  trur^hh  with  ^trip  of  crimnon 
jloxb  tn  token  of  dnhani'c,  or  produce*  the 
...  ,1.,....,.  ^)idj)«>l  ^i/iirfi  or  wand,  made 
"w,  wbich,  Aioiiilv  aa  it  mny 
'  iiidtT  Kuuje  eo'j'tl- 
In  for  a  icii^tljj 
iikiluiiAii  w  A  urluen  tuvdiuut.    If 


the  tipn  of  itii  croiw-piccM  Im>  broken,  fur  In- 
fliincv,  it  Htgnilies  a  money  demand  for  each 
fractant.  If  one  oraac-pieoe  be  oban«d,  it 
means  an  urgent  eummm»,  direotiog  people 
to  eome  by  torchlight  if  it  orrivi^  at  night, 
A  capaicuui  fixed  uti  tlio/ufHrrt  signifies  that 
disobedience  to  the  order  will '  make  it  hot ' 
for  ibc  reci|iieat  If  the  plurvi  lie  made  of 
eano  inetcnd  uf  bomtfoo,  it  lictnkcufl  that  this 
punlahmcut  will  take  the  form  of  flogging. 
Th«  noooth,  round  itone  which  wa»  all  thai 
Lieutenant  Wilcox  recdred  (ram  the  Abors^io 
reply  to  intermhiable  verbal  negotiation!  rag- 
geating  tite  adTl*<abtiily  of  tlieir  suhmlsalon 
to  FlriliEh  authority,  was  utterly  meauingleBS 
to  that  Tcry  inidiigeat  ofSecr  till  Intetpreted 
by  a  nidc  natire  of  the  Jungle  who  happened 
tu  tic  prcMiDt  when  ihu  adttloa  arrived.  The 
tronahition  ran  thua : '  Until  thia  Htone  crum- 
bles in  the  dust  shall  our  frteod^hip  ladit,  and 
llmi  a«  Is  iiA  lettnre,  w  firm  ]»  uur  preaent 
rewalutioa.*  .  .  .  Ciq>tain  Lcni-iu's  policeman, 
when  required  to  explain  why  he  .  ,  .  de- 
slrvd  a  we«k's  leave,  wid, '  A  young  maiden 
has  sent  me  flowers  and  biruee  ric«  twice  ta 
a  lokco,  and  if  I  wait  any  longer  thej  will 
«BT  I  ua  DO  quul'  " 

ilimls  ud  HutCi — A  curioD«  acooODt 
of  the  effertx  of  rariooB  kinds  of  music  oo 
dilTereut  onimaia  lii  j^rca  by  a  writer  fa  the 
Spectator.  Tli«  geaerol  order  of  the  ex- 
periioeota,  ba«cd  npon  the  mipiiofiiiion  that 
animal  nerree  are  not  unlike  our  own,  ms  ao 
armogcd  that  the  attention  of  the  animals 
should  l>c  first  arrested  by  a  low  and  gradu- 
ally increaMng  volume  of  sound,  In  Ihoso 
melodlooi  minor  keya  wbi«h  experience 
showed  them  tu  ptrfur.  The  piccolo  was 
then  to  follow  iu  shrill  and  blgli-pilchi>d  con- 
trail ;  after  which  llie  Oule  wis  u*  \x  played 
to  poothv  the  fwiingn  mflled  by  that  ia- 
Ktnunent  Heajiure  and  dislike  were  often 
uHMt  dtrongty  shown  where  least  expected; 
and  the  ljL«t  experiment  iodlmUnl  stronger 
dislike*.  If  not  stronger  preferences,  in  ttie 
niuFical  locate,  in  the  tigvr  lluin  iti  the  most 
iuteltigcut  anthropoid  apes.  Wltli  "  .lock," 
a  six-mooiths^ild  red  orang-outang,  "  A>  tlio 
ftounda  of  the  riolin  began,  h«>  susproded 
faimedf  Bgniuat  the  bani,  and  then,  with  one 
hund  alxiTe  his  buad,  drvpped  the  other  to 
hid  side,  and  IlKtmied  with  grave  stteotloa, 
Ho  tliivi  cnf[it  iway  on  all  foum,  looking 
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^folbwcd  (he  cftse  up.     "  On  rcacb- 

ibft  crwtuug  ai  U)n   licail   of   Uaaorer 

BUViit,**  he  iiw,  "wtivi-e  ihu  trafSo  id  lArge, 

I  (log  loHt  n  little  of  liitt  clcjivtcd  jur  anil 

riipi(?d  Uim4«)f  i-IiitfQv  in  gtrtting  llii*  mim 

lTvIv  mT(>«",     WWn  lti4  fliurp?  wii*  linnilj 

>sil  neaDdcrbig  down  tlie  lefvham) 

Ma  of  Huomr  8tr«et,  Ihen  thp  tk>g  slunk 

Itu  tb«  opjMrtlto  eide  ftnd  rMimiod  Uie  eliatno- 

F faced  air  t  bod  at  flnt  oolicvd,  keeping  coo- 

I  Muu  ntch  with  furiJre  glance  on  the  sta^- 

gCTVr  opfrtKltc.  Where  Qanorcr  Street  i!to»C8 

Nw  WiUitiingtim  8(re«t,  tbc  du|$  nfEain  pi- 

lilted  the  iiiau  witli  nitsioiucare.     Thtidooe, 

be  ajfaiti  declined  ti  be  iiiwn  oa  tHc  loiM 

Luldennlk  with  bim,  liut  nhink  alcmi^  tn  the 

IiHikJow  of  the  tmiiding  iifijKM^ite.     Tlie  luu- 

I  t«r  tBraod  into  Prince  Stre«t,  irh«n  the  senio 

I  of  ikig,iiiUlliiii  Bocnilng  u>  hn  snmcwhat  les»- 

«Do4  br  fuillUr  aarroaQdingii,  the  faithful 

Bsdmal  trotted  ahead  u  pilot  to  the  door.    1 

ooaltl  not  ficrccirc  in  the  dog'*  attitude  any 

■ipt  of  fi'sr  iif  (lis  mMtor,  or  any  cTideaooof 

«TtA);-doini:  on  hU   own   pnri;    orerTthing 

L  Deemed  to  whuvr  that  the  one  etplnnatioa  of 

I  Iho  dtjg'it  bcluiviut  lay  in  hts  appr«ciat)ini  of 

I  the  omuiKia  diagnKe  cauMd  b;  tbc  mun't 

LOoodtUou." 

TlB  Cse  af  Ugbtmlmg  Bodi.— A  dlsai»- 
bj  Alexander  McAdic,  of  the  qnestloD, 

II  we  erect  Lightning  Rods  ?  (Giuu  H.  Co., 
Boeum),  in  which  ibo  ugmnouta  cm  both 
ifdei  are  pruKuteU,  Icodji  the  author  to  an 
aiRniiaUvo  onavrer;  and  ba  ftugge«t«,  to 
tlioM  contoiiiplalioi;  the  erection  of  a  rod, 
that  tfavT  got  a  good  Inm  or  ooppcr  con- 
ducbor,  weigbing  six  uutieen  lii  the  fiiol  of 
ooppor,  'jr  (birtjHrB  cuneea  If  of  iron,  pref- 
cnblf  of  t«|io  form.  The  nature  of  the 
looalitj  will  detonnine  in  a  great  degree  the 
iwed  of  a  M>t,  AI  contc  places  ore  lunru  liable 
to  bd  xtnick  than  otbvnv  The  verjr  best 
ground  that  can  be  got  u  after  all  but  ■  ver; 
[kior  oDo  ftir  Mime  flasbea,  w  ihai  the  gn-tund 
can  xuA  be  lo»  pmhI.  If  a  nntdurtur  at  nnj' 
part  (if  it«  counte  goca  near  wuti-r  or  gaj* 
miiim  it  IB  Ixwt  to  counccl  it  witli  them,  but 
unott-tx in<  fu*ilitu  pipcM  ^IkmiIi)  Iw  aTiiido<l. 
The  tip  of  the  rod  fhoold  btj  pmte'jled  fnim 
eorroiiloo  or  nisL     Kndepmilent  grounda  are 
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vondaiilore  are  of  rerr  little  lun.  ftl^;ht 
faith  U  to  be  pUced  In  what  Is  called  thu 
are«  nf  protection.  Ughtning  u  miicb  more 
indiffrnttt  tluiu  liiu  1>et-u  finjipu^cd  to  tbc 
"pntli  of  lea^t  ro-ii^uinre. "  Any  part  uf  a 
building,  if  the  fl,ns\\  i>  of  a  eertaln  chartOlur, 
may  tie  f*lrufk,  whether  (iien:  \»  »  rod  ur  not; 
bnt  such  ncuidimtH  are  rare  witli  the  nrfn- 
paratircljF  mild  6a»hc«  of  our  Inlttude^.  Tlie 
widctfprvud  Dutiou  llial  lighluingiicYCTAtrtke* 
tbo  samo  plat'e  twiue  b  crroneouii,  and  pletiljr 
of  CMGS  arc  rooortlcd  to  abow  the  cootrai? 
of  It. 

Irrigation  to  AsstnUla. — AtutraUi,  great 
fw  iit  tb4  extent,  Ub*  but  one  rircr  K^itetu 
CBTT^  tng  anv  reall,T  important  rolume  of 
water  to  tbc  aea.  Thin  \*  tho  Uurrar  ond 
ita  large  tribntarlm,  whleh  water  portionn  of 
the  three  colonle*  of  \cw  SotiUi  Waleo.  Viiv 
toria,  and  Soatli  Aiutnlhi.  in  tlie  eoutJii»Bt' 
em  comer  of  the  bloud-eootinent.  Want  of 
mill  and  the  nbwnce  of  perennial  ftreanu 
coiutltat«  one  of  ibo  greatest  diffioQltles  that 
Mltlcn  <A  the  Landf  whether  paiboraUBts  or 
ogrirulturiritA,  Imvc  to  comcnd  with.  8ub- 
temnenn  dU|r]ilie9  are,  indeed.  iK-ifig  found 
In  the  form  of  running  rirera  from  rixtjr  to 
a  hundred  feet  bolow  tlte  iiurfnce,  but  noi 
fallherlo  hi  aufltrieot  quontitle:!  to  ratnpra- 
taCe  the  lack  of  rainfall  and  surface  water 
for  ordioarjr  porpoMa  En  jean  of  drought. 
Still  Iqm  U  there  enough  such  water  bu  Itt 
found  to  irrigate  tlie  urid  plaica.  The  only 
mipfil;  at  all  adequnlc  fur  purpra>eiii  of  irHg»- 
tkm  on  anj  exteo^ire  fKsile  ia  afforded  hy  tho 
nirpluf  water  of  the  Hurraj  Bjntom,  now  car- 
ried (ii  tlie  !'eii,  and  lhi.4  Burplun  ia  obrtoiulj 
A  limited  quttoUty.  An  attempt  to  funlllne 
hj  Irrigation  oome  portion  of  tlie  land  lying 
within  reach  of  tbl*  ffnpply  of  water  boj  been 
made  in  tJio  liut  fmir  yeara  at  wliat  are 
knowu  n£  tlie  irrigation  wlunica  or  aettie- 
mentH  of  Rcniuark  iu  South  AtutrtUa  and 
McMi-uiu  tn  Victiirtft.  The  icheme  wu  i tarv 
od  in  ]  (tit?  hy  two  (irolberv,  tbo  BIcMrv.  Cbaf- 
for,  whit  bad  bnd  eipcdroce  of  fruiundalng 
in  riiltfumU,  nlu>  have  oblAJumJ  the  grants 
anil  ineaoB  nwneNtry  to  cnabtu  them  to  cwrrr 
out  Ihfllr  plaiw.  The  properties  are  mlidi- 
vided  with  a  rkw  So  setOontent  bj  imllrld- 
iia1«  no  smatl  teettonit,  eai:b  uultifator  oojojr- 
h^j;  u|)aB  ■  oo-opcratlvo  tjiwm,  the  um  of 
the  fixed  phint  of  the  atttigmonia,  not  oolj 
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tar  inigntion,  but  for  renil?rin(t  tho  fruiu  of 
the  ttS\  Burketeble,  b;  prot?i-7Ui«>i  uf  Urjitig, 
cttuoiBg;  wbfroakfaig,  vcc. 

The  L«T«  ftf  Natare  In  iacrin.— The 

LoudoQ  Spvcuior  has  leamcJ  from  the  cvi- 
iloiMC  of  bookfl  on  the  subject  that  thcro 
DOW  exbtn  In  New  Engtud  «  connierput  lo 
the  great  uid  growing  approcUtioa  of  wild 
Kunre  which  hu  Uifl  such  a  m*irk  oa  recent 
BogBah  litenture.  Even  F«ilitii>h!  Cooper, 
it  aAritii,  **  punted  the  wQd  life  of  the  woods 
with  n  mhMilen—  of  detail  and  di^pth  of 
feeUng  tint  Bugfteia  that  the  rewdeni  for 
whom  1m  wvoc*  w<mi  not  Icm  Ea  cympatby 
with  the  fobjert  than  blntfrlf.  The  worka 
of  Thnrean  and  John  Rurroughs  are  now 
Amerku  cUmios  ;  and  tr>  jadge  b;  the  nom- 
b<*r  of  recent  works  f-imiUr  in  kind  end  ob- 
ject, the  appetite  of  New  GngUnd  growe  by 
what  h  fecdi  oa.  The  cc^ncidcnce  by  which 
people  of  the  same  race,  and  liriog  In  the 
same  latitude,  bat  on  different  ndeg  of  the 
globe,  are  now  eegeHy  aiprewhig  in  a  com- 
mon liBguage  thrtr  p|p«nu«  nod  tntcrert  in 
exactly  the  sam«  kind  i>f  nabjecbi  and  iceneo, 
though  ^e  acloal  binli  and  beuts,  trees  Rud 
plants,  are  often  ae  distinct  as  the  two  ooo- 
tineatd  in  which  they  are  fband,  t>  probably 
oniquc.  There  Is  no  such  analogy  in  ta«te 
between  Engluid  and  uiy  of  her  colonies  as 
this  commoD  lore  of  Nature  which  finds  al- 
■loat  identical  eiprcssioo  in  tho  proee  idylb 
of  Jefferietf  and  of  fiorrougha,  and  the  en- 
graTingfi  of  Wolf  and  of  Ur.  Hamilton  Gib- 
eon.*'  The  Ppivlatnr  goRa  on  to  rate  from 
Ae  boolu  of  two  or  three  of  our  Nsturc-loT- 
log  anthoTV,  without  giving  anything  like  an 
adequate  esempllflcatlon  of  the  UsL  It 
might  also  hare  extcodcd  In  andlca  and 
brought  in  other  Mctioos  thao  New  England. 
Where,  for  instance,  ran  we  Bnd  more  fhith- 
fol  i>ortroitarcg  of  hill  and  ravine^  forest  and 
field,  and  the  moods  of  Nature  In  wanshlne 
and  slnrm,  froot  and  Rood,  than  Charles  Eg- 
bert Craddock  has  drawn  of  her  lored  Ten- 
nessee mountains  Y 

The  Braaklyn  raslKate  Blolsglcal  Lab- 

oratory.— Tbe  last,  its  third,  was  the  most 
■oocossfiil  aeasoo  of  the  work  of  the  Sologi- 
cal  Laboratory  of  the  Brxxiklyn  Institute,  at 
Cold  Spring  narbor,  N.  Y.  During  its  three 
years  of  exiateuce  more  tlisn  sixty  pcraons 


have  made  um>  of  the  adrantngts 
by  the  htboratonr,  ritlier  in  atudy  or  i 
galioa;  and  among  chcM  bcT« 
l^e  prtifiMSon,  publie-adiool  \ 
stcians,  aztd  atadeate  of  TarioQa 
schools.  Of  the  three  daases  of 
odng  the  marine  laboratories — tlwae  se^klig 
a  general  knowledge  of  aoSlogy  and 
including  medical  stadenta;  ooQ^oi 
desiring  to  do  miscelhuteooa  wov^c  of  al 
character  than  that  of  their  cuUegc,  or  I 
study  embryology  from  the  practical 
and  those  who  desire  to  undertake 
research — the  couiM  of  thb  school  lua  I 
•ipoeially  plaanod  for  tba  first  two  i 
An  danentBrycoarscia  noSlogy  isarrangel, 
lasting  six  weeks;  couraeo  of  acwntlfle h» 
tores  are  yireo  by  well-knuwn 
^tcdal  line  of  work  in  bacteriology  i 
is  offered ;  and  at  a  eenaln  point  i 
who  hare  taken  tlie  eleoMDiafy  oa«ns»l 
equiTalent  are  allowed  to  plan  their 
each  for  hisuelf. 

Dob*  Landscape. — An  eAtorial 
in   Garden   ind   Fvrebt   sima  to  ahow 
beauty  in  lanili»ctpe  and  in  our  baow  to- 
roufidings  grows  oat  of  onr  honest  attempt^ 
to   adapt   the  coodilloos  of  Nature   to 
wants.     In  oar  clearings,  orchard  and 
dcD  planting:,  and  baildii^  so  long  as  wc  i 
bonwt  and    «tnightforward  fai  our 
Mother  Nature  "  i>taiida  ready  to  adopt  tt  I 
her  own,  and  to  make  of  it  lambcape  rieb  I 
meaning  and  pathos,  such  a«  do 
wilderness  can  show.**     Look  for  a  momeBl 
apon  a  typirat  ralley  of  tha  iatsfior  of  Ken 
England.     "  We  are  uandlng  upon  ' 
om  wall  of  uplaiwi    The  nllage,  wtlltl 
or  two  and  a  cbarch  or  two,  Bes  bdow  oa  i 
the  mouth  of  a  gap  in  the  norihera 
Southward  tbc  raDey  broadeits  to  oontaio^ 
freab  green  Intervale.    Opposiie  oa  I 
am  wall  of  the  vallcA  is  an  irrrguh 
slope  of  rising  woods,  with  numeraos  i 
famif  scaitcrvd  along  the  tncre  Inrel  1 
abore.     The  central  intenrale,  tb*  Sadisf 
woodj,  the  rillsge  gathered  at  the  rsBof^ 
head — thi*  whole  scene  brfore  as 
unity  and  boon^  to  a  degree  whldi  I 
ns  at  onoe.    And  bow  was  thb  itsWghtN 
general  effect  produced  f    Simply  by  1 
gent  obedirare  to  the  requirements  of  1 
man  life  in  this  ralley.    Tbc  rilJage 
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il  it  U  fur  the  Mkc  of  ucAiDcaB  to  the 
gTfAt  wai^r  |M»M>r  wbich  nuhM  from  the  ^p 
in  the  Mlla.  The  intervale  ww  rlcar«d  aad 
onootbod  for  ndKiiig  perfm  hnr.  The  Bt«e]t 
vide  UilU  hftvo  t>p«i  uioitiuineil  in  wiKid*  be- 
cause the.T  art!  tuo  9Xb^  fur  x^rullurv.  onil 
booaitw.  If  ihPT  ircre  clwir«tl  of  tr«.*>  their 
nndfi  noil  (j^vete  would  wuh  down  npoo  the 
fwtRe  Und  of  ibe  tniorvfttff.  Slmnorly  upon 
the  upland  fnrnift  the  f^ttttOMj  along  ctch 
tbc  Unleat  brooks  hu  been  pftwited  in  or- 
AvT  U)  olrrifttc  thut  nutofal  Wftshing  swnrof 
■oil  which  re^tjlti'  fruni  curryini^  plowing  to 
tfa«  edgM  of  the  watcr-coturMfi.  Throughout 
the  luuliicftpe  before  u»  it  U  mnatt  mtcrcstin^ 
to  nnti!  how  liMUttjr  luu  roHult^d  frora  the 
exctx?tM  of  coiDtDon  MtiAf  iLTid  intflligmce. 
Tlie  cvtrry-dny  forces  of  ooarenience,  lu*, 
And  true  eoonoinr  have  here  coniipireil  with 
Katun  to  produce  Iwaul;,  and  this  bcaut;r  Ib 
of  •  wry  difTcrrmt  and  tntich  nion*  iati«fy< 
ing  kiad  llian  that  which  trlcd  to  fotmd  lu«lf 
on  mere  new  eapricc  or  fiBhlon." 

Pfrrrndty  ran^afred. — ^Tho  etorr  of  »uc- 
oewfu)  dealing  vt  iLli  two  cmwMi  of  idiocy  nuni- 
fastioK  iteelf  in  tIoIpocp  b  reUted  br  Mar- 
gKret  Bsnerofl,  of  IlnddonScId,  N.  J.  Th« 
6nt  case  waa  a  deaf-mute,  tneut;  \earB  of 
■ge,  "  a  rickly.  wild,  dentmctire,  disgiuting 
apedmen  of  himuuiitv,"  wIm)  h^d  u>  be  takim 
charge  of  day  and  tiighL  lie  would  tear  ur 
deatroy  tbrev  or  fi>ur  eultx  a  we«k.  An  at- 
IMdaut,  b«vin^  cotjcod  that  Im  wa»  fiuUdi- 
Otta  about  the  color  of  the  thingv  be  wore, 
flOggaated  harinf;  fine  rlothing  for  htm.  He 
traa  6tled  with  n  stilt,  and  "  the  succed  was 
wunderfuL  He  wun  perfiK-tlr  dAllghlci),  Mow 
and  puffed  ax  bb  clothes,  and  from  that 
time,  iinleflfl  Bomo  very  nQriiiun  troahle  oroee 
Vtth  bis  core-l&kvr,  he  riever  dextroyed  auy- 
tbing  nnlees  it  wa»  aglr.  He  was  grudunlly 
led  uD  from  one  etvp  In  good  bebaTior  to 
onniher — mttiiig  to  uitneM  «  pity,  Iieing 
pbotognpbed.  aitting  in  arbnol  during  the 
opening  eicrcl*«<4,  dmwbig  Uuoa.  attd  mat- 
wMvio);,  hi  which,  when  be  tbrvuded  hi* 
needle  and  put  in  on**  row  witbuut  h«lp,  ^c 
whole  acfaool  ad  op  ■  hurrah.  **  l*hprv  wcrr 
many  upc  and  down*.  Irut  frarn  that  time 
tttpmveniwit  wu    L-«iiut«ut**  till  boy  ud 
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the  case.  **  It  bos  taken  onhonnded  patience, 
hopcfolnoM,  and  tnut,  bat  the  great  aecnfi 
hu  been  lore,  oar  lore  for  him  and  his  tore 
for  Mi  and  trust  in  uik"  The  otiicr  oaae  waa 
a  Iwy  who  had  be«n  hurt  moutolly  by  a  fall, 
a  destructive,  rourderouDRavuge,  with  wtuca, 
"  for  BoniA  time  afti^  hi<(  arrtral,  we  foil  that 
wv  bad  a  young  tiger  m  our  peaceful  hooie. . . . 
The  fiist  attempt  to  lure  him  in  the  ichool- 
room  was  a  tempc«t."  Be  wa«  tied  in  a  chair 
and  had  to  be  held  by  two  penonn ;  then  be 
Iiad  only  to  be  tied  ;  tmt,  "  after  nix  montha 
of  tbia  Work,  wo  ouuld  have  hiui  in  ttte  Bob(K>i> 
room  untic<I  for  a  ebort  time.  It  waa  so  In 
uvcrythiDg  we  atU:iupt«d  to  do  with  btm; 
Id  tfttchiug  him  we  were  obliged  to  hare  one 
popKio  hiild  hira  while  nnotbf^  directed  bia 
hands.  80  on  until  we  gmdually  got  hira 
to  like  hi»  work.  In  marching,  nilbtfaenicii, 
gomee,  Itlndergarteo  work,  chart  work,  board 
work,  ilate  work,  there  w(*re  the  aaroe  battles 
week  after  week ;  hut  now  ho  Icadi  the 
marching.  .  .  .  Ue  ia  trying  tn  all  Ua  work 
to  oae  hb  right  baud,  bat  it  \a  a  great  elTortf 
and  re<]uln»  the  cxcrd«c  of  patluoce  on  Us 
part  He  i^  loving  and  ueat,  take*  great 
pride  iu  bia  dotlieii,  says  hla  prayers,  and 
tries  to  pleoao.  .  .  .  We  are  proud  of  bia 
table  mannera." 

Plaloi  In  €»U  CoBBtrie4.~Tn  bis  boolc 
on  Ant-ient  and  Modem  Siciqiea  anil  Tundrui, 
i*rof.  A.  Nofaring  vndartakea  to  show  that 
aucb  fcH-mation*  arc  marks  of  the  po»t-ir1acla] 
tnutsitioQ  period,  tbe  analogues  uf  which  can 
be  found  in  tlie  centnd  n-giuiu  nf  Ktinijio 
and  North  America,  and  even  in  the  SoutiL 
Tlkc  heaths  of  central  Europe,  the  puMtm 
of  Hungary,  ilie  Afiican  dc^erts^  North 
American  prairies  and  taTanaas,  and  tbe 
pampas  and  llonoa  of  South  America,  are, 
according  to  his  vlrw,  all  of  one  clase  with 
tbom.  Their  common  eliaractorlstio  la  not 
tbc  deflation  we  usnatly  ooaoelre  when  the 
dtoppe  or  the  tnndni  Is  mentioned,  which  is 
oaly  n  topoKraphlcAl  luridimt,  bul  tbc  lini{t»< 
tiou  of  rrgetation  to  berbaeeous  plants  with 
acarrity  of  trees,  and  a  general  flatuote  itr 
modvTuiely  undiiUiling  chaructor  uf  tbe  Mir- 
fucA.  i'omotiniw  Islaml  elevalions  occur  tn 
tbcni,  which  are  covered  nlth  tnw,  and 
wb(<ne«  Btmtmii  flow.  Tlicy  ore  not  dcpres- 
alooi,  but  ottm  constitute  tattc-Uiids  or  cap 
tbe  tops  of  monntalni  or  tdgb  billo.     As  do- 
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UT{bp4  I7  rv*K««l»VI,  tone  nf  tb<*  ■;.<---.' 
#tef>[jc9  lu  spring  ip(Hnr  Ukv  luuiMfiLr 
ticile  «•(  Tsrionc  t-oloni,  wiib  vDod-«iii<i  iiiii; 
of  iimrk  |iiacfi  or  dwarf  tilrciii:^  rifiltp  fraut 
uanbg  ibeju.  l^ur  pnirieo  prvMVt  \)<i 
exuberance  Uirou^h  luoet  of  ibc  ■sutui. 
nil  U>e  lliiuxto*  uH  of  *Jbr  itcjjpo  it  uhikU; 
f£m  out  utiilcr  tlie  ioieiiH  bol,  ntule  io 
-winlvr  Hi*  rvfian  w  «ul)jrct  to  tbe  oiber  •»- 
ll«ai*  of  exrcMirr  cold.  Riin  Ib  nxMtv  tboo- 
dant  m  Um!  ftltfjipea  tluin  in  tbr  tuirtbcm  ttm- 
diBd.  It  tuili  chiHdy  in  MUimwr.  in  violni 
sliowvr*,  whtch  do  DtUe  pcmaatnt  good  to 
T«ceta«ic(L  In  the  noctlk,  the  wkier,  prtv 
WBtcttl  by  the  pcrpcmal  icv  io  the  «uli«i4I 
Iroui  pec«(iUtiiie  through  It,  bmuM  the 
monbcs  cbntacUriAic  of  the  ttmdnu.  An* 
other  featore  (3ommaautstepf»M  Mtd  HokItw 
■c  Ibal  of  nf^nK  muWHrtoniu  or  buramn 
f  blizBurtLi  !),  or  liJ^fa  wlnd«  with  or  wtllwut 
«ini«.  These  winds  c-'luireed  "iUt  muni,  iltuit, 
«sd  fisow,  emtep  tmttj  or  dwtroy  erei7tfaing 
thcj  meet,  ind  depont  tn  cwnoos  fomutlana 
allemate  strata  of  Band  and  (wow.  Tlie  ani- 
mal life  of  the  tuDdr«3  loolndM  animaU  thnt 
lire  in  tbcm  coiuuutly,  ud  thoMj  that  vUlt 
ihcm  fiTim  liihcr  K^nn*,  Of  the  former 
tdius  ore  the  Inuoiog.  the  arctic  fox,  and 
the  isiov  ban?  Ui  the  tmuhms,  while  the  cbor- 
UftCTUdL-  aiiiaials  of  the  ritc(>i»cti  ant  the  arc- 
iom;«,^  tlie  J'tIkii*  anil  tbft  fpennophiltu.  U 
WM  the  diKorerjr  of  nnraeroof  renuios  of 
these  oninuhi  In  central  Europe  that  inifimt' 
cO  U)  Nphriap  tliat  nil  the  |>t«itie  (onnatiune 
may  huYc  bad  u  fimilai'  oriciu.  The  obJeo> 
tlona  whii'b  hai'c  ^•coH  brought  a^nst  tbU 
theory,  ttUicb  are  ikH  wilUuui  «trlftlil«  ***  uk 
gtinoiuly  aniircred  by  Prof.  Nduing  in  Us 

book. 

A  Blvn*^  Werk..— nefcinlinfc  the  yurj- 
ing  pliuM*  of  a  rinir's  work  In  JGa  paaMge 
(rooi  the  fonii  of  a  muunuiii  t^jrront  tii  ilwi 
of  a  broad  OMluary,  Mr.  Altwri  F.  Itn(;hMii  rc- 
uwrkji  that  inuwportiition  <  ■  u.o  bead 

wajeni,  nod  eonlinuoa,  ai..  <  tant,  to 

the  ocean.  Curnwion  (wvnnaic  unay)  U  uc- 
tite  in  the  birreniial  »tac9,  and  pawee  pruc- 
titjall^  du«u  tu  zero  in  Uut  lower  coutie  of 
tlir  trtivam.  Pcposldon  bogiiic  at  the  ft>d  of 
the  tomintial  M«ifMi,  aiid  prt'vaEla  altooK- 
ly  to  the  ocMBR.  In  the  middle  or  *  — 
MclJiMk  Uie  fort-da  approximate  on  >■■ , 
um.    The  ri?er  hiy»  op  tta  wot  to  In  lu  buui^ 


•iidy  In  loaii  U  up  »-?-  ''■  «'•■*•  ■ 

nd  carnr  U  a  t%*i^ 
natloa.    SuuwhIkr  :t.  ii«->'<fit>uii£i 

wv  pMi  tlM  eritkal  pntnt  betwMtt  ImA  1 

■  «l  tand  btfUtae.     AUn 

arv  aircno  dowu." 

StrrlTlit  fivHnrtflMfc— TIm 

her  and  ouitteT-or''^<<   (^  ri#ofJ«, 

Rauyut  to  the  I^ 

euriova  an  tbu  r»j»-(-iiiii>ii-   tit** 

among  ibem,  b  iftae  of  ibeir 

It  le  um  ooly  the  Ignofwit  aaUur  bafm* 

tntet  who  recants  k^lday  wkli  MfMeslJilani 

divmL    Hi*  vaplain  asul  arrend  olbor  *iA 

educBted  am  •hi»ff  U  thn  £edtnj(.     Tho  « 

pantiikia  «wivemti«  ltiHM«  at  tk«  taliln  li 

perfaap*  more  widaeprend  than  any  aebv.    A 

boatea«  who  dcJILeratiJy  made  up  a  pa/ir  oi 

UiHcini  would  bv  •  t>"'-'  - —  t^.4r«<  M 

two  or  Uirw  of  liw  eon  :  ol»ie>^  m 

dlnlDR  at  iicr  utd«.     U<ti<,i  [^'■{•U-  «<il  fmk 
tivfly  ai>M>rt  liut  ttin  hare  m-tuaJly 

iKktMaal 
i'.  ■.'* 

I  '  wwhlaJ  ftm^tB  « 
be  ililrtrltTc  or  orer,  Ibe 
chauce«i>f  death  aeraning  amoBC  them 
in  a  year  are  nihw  cMim  iltan  im$  )tt 
teen.  The  ehaocB  of  •  dcalh  wooM  h« 
ptmua  if  ibara  vwe  t««atr.  ami  wnnli 
amount  to  ->  '  '\>»e»im4 

a  bundtvd^  r  ■►-■V»- 

tng  frwn  ]ti-  1  u*  «anii 

Kjivaa  u  tli*-  '^ttltfaa 

pu^g  UDdi  aaee  tka 

iaiheoLddc  e^b«4li 

|uwt  under  the  iaddrr  which  ueul 
th«(»Ilowa  for  Ibe  oar-— :■—  -■   ■•* 
entiDnar ;  "  ami  be  pa> 
will)  the  fatr  <«rtAliuy  *a  iMrit^  iit.^k*^i 
bui),'v<l."     Thr  fupe»flth« 
filling  of  nit  dam  frnm  tbr 
autii)ui^.    **  i^U  the  WwmfftihU 
piweifc  ikom  aumpilfc*,  Uie  bo^  *nl 
iliat  TU  oanl  In  «Mifl«»i,  «unM  w4 
ly  >|iilt  ur  waibcil  wlthaat  Intnurlag  ifav 

uf  allL'>"-1   i)>i-l'_>  kini   ciilar 

lolbk 


lu  avQlil  UiL-  ■.uui'-'t'-rtao.  'J  riTT 


I 
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^■dk  OTci  the  If  ft  sboultlcr  three 
tut)  <)iMi(itii9t  tlift  Hlckod  one 
wMwdhiKlT.  It  i«  inU>ri»liiig  l<i  rif«  the 
gnre  nolnunity  with  which  the  inU'lliKciu 
Mtil  wvll-vilticatod  vroman  of  to^\Aj  will  per- 
(umi  tbm  cwnniiuiiy.'* 

B»tk  StHaU»  b|  Elier  lev.— A  etwW  n( 
the  ■triHtlon  of  rwhn  hy  river  lev  hui  l>4.-en 
m&Je  by  Mr.  J.  £.  Todd  >n  th«  Mi8itft»ippi 
and  oihcr  Weaicrnrivcm  While  not  much 
RtUuUtin  hAH  he(ui  pftid  to  thU  a);enoy,  the 
miUiur  QikIm  thnl  pUniiUoa  uni)  Klrinlitm 
arc  *MMlIniei  the  wot-k  of  rivor  ice  inuvd 
wlib  smcic*;  tliat  tho  aituatJoois  most  fa- 
Torabl*  for  the  [tUmiumenan  ■moj  Io  b«  od 
the  oulddit  of  ■  IkhiJ,  or  nmr  »  Btrcmfr  tor- 
rent, near  low-vacer  mirk,  and  brloir  a  pomi 
mhftt  tilicenuii  prratlcn  lie  near  the  water- 
level.  Tb«  d.ruanilc4il  ctMidlttons  ucvwM,rf 
ar«  probably  a  aiidden  brvakinf^  up  of  Ibe 
ice  bcfi>re  (l  U  nttu-d  b;  ibawiug  and  a  flood 
Ui  wicM  It.  The  proper  «oudlUoru  dn  Doi 
ofteu  iwcur  la  our  preatftit  WMtcni  streanifi. 
tVuaU;  tlic  iiUtii>  are  [miallcl,  ma  much  to  aa 
In  (glacial  nvtvoii,  aud  cuiumunlf  on  viirfacea 
dippiut!  up  fln'ttm,  but  ocoasioaallj^  ii)k>ii 
llmitud  arettM  clijifiinft  dotrn  ntrcaiD.  While 
UttM  (act*,  the  aiilhor  nhwrtt*,  may  haro 
no  direct  rfgniflcaow  of  |>rBPtli.'nl  value,  Ibt-r 
Inillrc«tty  thmw  nmch  light  ujxin  the  pos- 
Nlble  origin  of  the  extra-uomlnlc  drift  and 
of  Mine  ancient  itriated  ■artacea  ouudde  of 
tbc  moraine*. 

Inlaalfi  nat  Afraid  af  ■■»,— Hr.  w.  ll. 

nudiwo'a  oli»<-rTatl()iL»  of  binla  in  La  Plata 
lead  him  to  difT<>r<>nt  conoliiAionn  frota  thoM 
frfakh  Damln  and  Herbert  Spwii-CT  hare 
reached  pwpcctinK  their  «»ippo-c«J  inittitKtiTe 
fear  of  man  ur  bird*  of  prev  intecedent  to 
cKiMfri'rni^v  <tr  parMitol  learhing.  The  one 
ihinffthMt  \»  in^tinriir<t,  eay»  Ur.  Alfntd  R. 
Wallace,  b  hl«  rcvieir  of  the  book,  "ia  the 
alarm  oauKcd  by  the  waraiii;;  note  of  the 
parent,  Thi»  proittjci':>  uu  vitcvl  oven  before 
the  cfaiek  ia  ItatelMMl,  for  in  three  dilTurent 
•peciM  bdnoicing  to  widely  irparated  onlent 
Mr.  IIu'Imjo  hna  watched  the  neat  while  tha 
ig  bini  ««D  chipping  it«  way  out  of  ibe 
and  uttering  its  fovblc  j>r^,  when,  on 
tho  vamiiift  rr;  of  thn  mothor-bird, 
tmb  atMuda  Itutaatly  riiAafJ,  mhI  th9  i:>hlck 
rewdned  qnieicent  In  the  ahall  for  a  kwg; 


|}m^  or  till  the  parent's  rfaangrrl  not«  nhowocl 
ihut  the  dontzer  vaa  orer.     Youn;;  nesting 
liirdA  take  their  food  as  readily  from  nian  as 
fntiu  th«r  jion-ots  till  ihej  hear  rh<  warn- 
ing cry.  when  they  Immediately  eloae  their 
nioutlui  and  crouL'h  down  fnuhlcucd  in  tlio 
neeC     Paraalticfll  binlji.  which  dn  not  recog- 
niw  tho  warning  crie*  of  their  foftcr.parroia,  , 
»hiiv  no   fear.     The  iiuiRfc  paruitical  cow- 
bird  lakfM  food   from   man,  and  exhlbita  tM  \ 
fear,  altliauRh  tbv  fost«r-parnna  ore  hoYcr- 
iaj^  close   by,  acrcaminfE  their  alarm  note5, 
So  a  yoimf^  wild  dove,  rearcil  fniru  the  eeg  i 
by  tlomcMtic  plptwin*,  which,  ne»cr  liclnp  fwl, 
were  half  wild  in  ibcu-  hnbit/i,  ncrer  acqtiirv<l 
the  wildnteH  of  hia  liwtcrpiti-enb>,  but  he- 
cume   perfe<^tly  tam«  and  ahnwed  no  more 
fear  of  a  man  tJiao   of  n   lionw.     Bo   had 
none  of  bU  own  kind  to  leant  fnrfn,  and  did 
out  iindcr><tJU]d  cither  the  toIi.'OS  or  the  iC*  j 
tiona  of  tlu'  dore-plf^eons.    Mr.  llndfon  has 
alao  reared    ploTcra,   ttnamoiu,   on<>iA,   and 
many  olhcr  wild  birdD  from  Cf;gn  hiilcbrd  by 
fowls,  and  found  them  all  riuitc  incapable  of  ' 
dlatinguishbg  friend  from  foe,  while  wme, 
aneh  aa  the  rtica  and  tti«  created  aercamar, 
arc  much  turner  when  ycning  than  ilnmcalic  i 
ohickcuB  and  ducklin^ji.      Mr.  flmtaan  ooa<  i 
dudca  lliat  binle  learn  to  dl'tlnptitih  ihdr  ] 
enemt«B,   flrtt,  from  parental  wanitngi,  and 
later  by  perBonal  eiporkttea. 

Tbf  Tnifllr.— In  a  book  on  thai  Toge- 
tklile,  lately  published  iu  I'rance,  M.  Ail. 
CbfllJu  dellneii  the  truffle  aa  a  munhnwm, 
which  in  not  a  |Mra«itr,  tbonirh  it  ict"*^  by 
preforence  iu  the  immediaie  Ticmity  of  cer- 
talu  kinds  uf  trocj* ;  and  lilcu  It!  cooKmerv, 
the  liibcnireonij  mii«hrouin*,  instead  of  Ur< 
rnf;  in  the  air  it  ui  liypogenuit.  The  truflle  Is 
firet  mcntioiwd  by  Tbeoptmsluf,  who  calla 
it  mJsy  atul  mi»i>n,  and  rcfcardit  It  aa  a  ruot- 
lcw»  plant  eugendercd  by  tho  thnnderbboweni 
of  autnnm.  but  capable,  according  to  many 
olrsrrvcrt^  of  ^producing  ilHtf  from  aeeila 
bruuf ht  by  ttorius  from  Tinri^,  on  tlie  f>Iiom 
of  Uitylono.  Th\a  truffle,  that  of  Le«horf, 
was  on  Inferior  Toriely  to  the  Lmffie  uf  PM- 
gord,  which  in  so  highly  priiwt  by  epjcnrra. 
The  traOlca  of  Algeria,  called  trr/ag,  md 
tbone  of  wcalem  Afcia,  callett  jbttmAi,  nl< 
though  not  niual  to  thwe  of  franco,  ars  of 
oooeldLTaMo  iniftortHncc  v  food  to  tlie  ArafaCk 
U.  Cbatin  hai  added  ccreral  vpedef,  prwU 
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Ottilj  anknown,  to  the  trufSe  of  all  thoM 
CODlUrlef,  and  it  avw  i^uh,  Uic  Tirmatua, 
to  Ihoflo  of  Africa,  Tbo  history  of  the  trul- 
k,  u  old  u  that  of  dtillntion,  brpne  with 
the  tiKMt  briUUlit  Aay»  of  (jr««c«  tnd  R(«i«, 
WBS  )u«t  In  the  darkuess  of  th«  loiddlc  •);«&, 
and  revived  «1lli  tttc  UeDL«o«Dec ;  Rnd  at 
■  Inter  period  the  delicaL-y  spread  from  the 
ooort  to  the  tables  of  the  rich,  and  hi  now 
known  hi  all  ranlu.  Sdentific  aoqiulataoce 
witli  the  ptiiot  ha«  enjoyed  ■  growth  paralleJ 
witli  that  of  its  tlitucntafy  use,  and  with 
tnptbod*  of  culUvaiion,  which  are  wholly  of 
modort)  origin,  liaving  been  a«tablbhed  as 
the  nwulc  nf  thu  BcituttlQc  inTwtJgatkiM  of 
the  praMot  century.  Accordfatg  to  the  lateot 
sUtlulcal  report  of  the  trofflo  cn^,  the  total 
prodocttoD  wu  Taluod,  for  tba  year  188»t 
at  $000,000. 

SapcntlUHS  ■komt  SatitrB.— The  some- 
what dull  and  heavy  ippearaoce  of  the  light 
of  Saturn  an  compared  with  that  of  the  othn- 
planetB  and  of  the  ittart  of  tfat'  first  magni- 
todo  may,  according  to  Taut  Stroobant,  of 
the  Koyal  ObMmitorT  of  Belgium,  help  to 
account  for  the  baleful  Lnflueoco  which  the 
aocicDU  atu-lbiiied  to  11  Recognizing  It  as 
the  tucnt  remote  of  the  planet*  with  which 
they  were  acquainted,  they  paid  It  a  «pedal 
regard.  The  JU^yriaiu  included  the  tun,  the 
moon,  and  the  live  pUneis  known  to  them 
UDOOg  the  mperior  divinitice,  railing  them 
the  interpreting  goda ;  and  of  thp;<e  Saturn 
vta  the  chief  interpreter  or  revcaler.  Tbey 
called  It  yiaroch  or  Aaahur,  the  god  of  time 
or  tbe  year.  Similar  Ideas  prevailed  In  an- 
cient Kgj'pt.  Julius  >1mduius,  speaking  of 
astral  inOuenoM  over  tbe  disposltloni  of 
men,  MivH,  "  if  ooo  is  bom  under  the  influ- 
eaoo  of  Mercury,  he  will  be  addicted  to  aa. 
troooiny ;  if  tmder  Han,  he  will  mnbrace 
the  profeeaioa  of  arms ;  \t  under  Saturn,  be 
will  dcTote  himwlf  to  alchemy,"  Thin  pUr>ot 
wiis  n^gnrdf^  by  ibu  Egyptians  as  a  foreign 
divinity,  for  Ita  altars  wore  built  outside  of 
the  eitiesi,  among  those  of  the  adopted  gods. 
Probably  this  uHgo  came  from  the  North, 
for  Plutarch,  who  locates  the  Island  of 
Ogygia  in  the  North,  says  Chat  its  people, 
every  thirty  years,  when  Sitam  went  into 
the  sign  of  Tannu,  uUed  away  to  sacrifice 
in  another  country.  Tbe  Greeks  regarded 
Saturn  as  the  god  of  lime.    Latin  text«  rep- 


reeent  Saturn  as  a  planet  danij^roiu  to 
man  life,  and  say  that  it  brin^  iviiu 
four-day  fererv.  This  planet  likewiee  plai 
on  important  part  lit  the  sxtrolugy  of 
middle  ages.  It  was  ccrt^nly  kno<m  to 
Chineee  2500  years  b.  c,  foe  ihey  then 
ephemcrldes  of  the  five  older  planets, 
tlan  mouamoiifl  «if  tli«  llftli  and  Mxtb  d< 
tiat  nwntkni  it.  Tbe  most  ancsent 
obsemtiOD  of  Saturn  known  waji 
the  Chitldcans  \o  the  yi>a.r  679  of  the  m  ol 
Naboaaa«ar.  Ptohuny  &ics  tlds  on  March  i, 
B.  c  128.  Ptolomj  obMiTed  an  opposifios 
of  Saturn  A.  n,  127,  which  wn  dw  badi 

Ida  determtoiitiun  uf  tlie  doneati  <rf  i 
orbit  Tbe  sign  V  ,  cmplcn-cd  to 
Saturn,  was  not  known  to  tbe  and 
land  derives  it  from  the  sickle  of  time, 
persons  believe  that  it  stands  for  tbe  flgiN 
5,  answering  to  tbe  place  of  tbe  planet  In  tlM 
order  of  the  syntcia,  as  the  sign  U  of  Jupi- 
ter may  stand  for  4.  Alexander  von  Bua- 
buldi  says  that  the  aigna  for  the  pUnvtik  are 
itD  older  tban  the  tenth  ceuluiy.  Difforttl 
opinions  prevail  as  to  whether  or  not  the  att- 
cienU  hnd  any  knowlmlge  of  Sainm^s  riD|^ 
It  is  hardly  pn^Mble. 

Jtkci  kj  iilBalir— Amaog  the  incSdoli 
of  jokes  played  by  animals  upon  ene  anoiha' 
dted  by  a  writer  on  The  Aahnal  Seme  of 
Humor,  in  the  London  Hpectabir,  l»  thai  of  a 
jaL-kdnw  which,  wbcnnvcT  it  found  it4  setter^ 
dog  cotnpanionH  asleep,  would  steal  up  to 
them  and  pull  at  the  little  datty  tassels  nf 
hair  betwees  ibcir  torn — where  the  anfanal 
was  ntorc  aendtlTe  than  fai  other  hairy  parts 
of  its  body — nopleasantly  wmUng  them  ap* 
Al  a  certain  house,  a  tame  magpie  was  kept 
in  the  stable  yard  with  two  kestrels.  The  ke»^ 
trels  were  in  the  habit  of  idiUng  on  the  sides 
of  tbe  water  pails  that  atood  outside  of  tlu 
stable  door9.  At  one  timo  the  mafqae  ip- 
proodied  a  kestrel  from  beUnd,  wissd  ila 
long  tail  in  its  beak,  jerked  it  Tloleatly, 
pushed  it  over  into  the  pail ;  bat  the  k 
afterward  caught  the  mag|ne  and  pui 
it  well  A  cat  etprenod  its  dislike  of 
cock  by  jam  ping  through  Its  sp: 
when  the  bird  was  displaying  its 
cxfalhlting  its  own  vaiuty,  to  the  great  ifit- 
vomflture  of  the  fowl  The  writer's  dog, 
which  waa  accustomed  to  hunting  rmbUtt, 
■bowed  tu  dlspleasun  when  Ih  maiur  hid 


'^■bo    >  tMillfiuoh  bj  guing  iiito  the  hedge, 

flodlng  amtibil,  and  briotdri};  it  to  blm.    An- 

Other  doy,  wHi'h  l:n«w  titioe  diickfl  and  that 

Otty  wvre  not  hunlcd,  but  hud  no  iic(|iiauiu 

nre  with  wild  ooue,  wu  much  disgusted 

vbeo  It*  iniutt«r  ehot  m  ml,  believing  be  htd 

!•  mlBtakev  Hod  vimld  tinvf;  DiAhiot;  to 

I  tfac  gune.     "  lie  brhiiTfd  in  exantW 

tbe  nine  mty  »h«ii  we  shot  >  btflck  rnbhit; 

QoLhhlg  wtmld  penundc  bim  ibtt  It  w«s  not 

m  cat ;  and  be  would  do  no  miIous  work  for 

tbe  fMi  ftt  the  dAy."    The  vHter  tolls  tbo 

IdF  ilttgn  ltt«t  thoii];ht  H  bencnth  tliclrdiglUt; 

pto  cbue   nitj,   circpt  wlicu   their   mantera 

flVgoged  ill  tlie  ii)N]rt;  nnd  h«  ^pvokii 

th«  vmr  obvluiw  dlslik«  of  dngs  to  be 

^Uogbrd  It. 

Snlrldat  Iiigrialtjr*~A  cariouit  Hit  and 
deovriptioti  uf  lu^niom  metltoda  which  In- 
uuic  padcnts  with  nairldiil  tondcncicfl  luve 
adopted  for  disposing  of  theuuclres  1«  f^Tcn 
bj  Dr.  II.  SuiberlKud  In  ft  [taper  uD  the  pre- 

»TMitioQ  of  itiiclde  In  the  liuuiw.     rotleou 
witli  suicidftl  lofidrticioM  should  be  put  nnd« 
Buirelll&QrD  and  euuetaiil  iitlAliduUtt  At  (MWe. 
Cm  must  be  token  Bguut  all  ttuKginable 
ftod  erai  aome  nnlmi^Ded  thln^a  with  which 
lluf  mlgbt   contrive   to    kill    thcmijplvefi — 
tDcdlcioa,  pilLi,  loli(»u,and  phuters,  and  the 
paticttt«*  takiog  tbe  praserlbed  doecs,  should 
1^  be  tT>oked  after,  le«t  they  b;  some  crof  i  accu- 
IHinulatc  a  qiiaotity  suffloleni  to  kill  nod  take 
I      U  all  at  ourc ;  keri>,  nizon,  kuiTea  and  forks, 
flnsiruiM,  e\eti  brooma,  broken  glasa,  and 
Crockery,  »liouM  tx*  kept  out  of  their  luuitld  ; 
^  and  nailii,  wirrr,  ro[>ois  NRHh-Hne?>,  bcll-pullei, 
,  and  string,  lent  Lbur  hati':  ibetDsdvea. 
BTen  a  plaoe  of  sUl«  pL>ndl  or  an  oM  tpooa 
Eniaj  btt  UHed  for  the  purpose  of  strangiila' 
0,  bj  bebg  ntuchcd  to  li  etring  and  then 
piuhed  through  a  kevliole  and  pulled  tiiut. 
'  Patienta  working  at  thoir  tradca  requiro  con- 
stant watching   and  dailj  uxatuiuntion,   for 
i^Klb^  tooli  and  materials  may  be  made  to  af- 
'^(fon)  facilitien  furktlliug  Ibenuclvev.    In  fact, 
^^  Uie  Ingenuitv  of  the^  (>oo(<Ie  n-aii  be  iDaU'hed 
I*    ooly  b^  Ingenious  rlgilauou  and  alertaeac. 

^M  Canphar.— The  camphor  tre«,  aocordtng 
^■lo  the  rnlted  8(ataa  cottsotar  report  from 
^Vdaaka,  Japan,  Is  a  tiro  nf  tb<*  Uurvl  family 
H  growing  In  aoutbcm  Japan,  thv  wood  of 
wUdi  la  T«l<abl«  In  ahlp4niUdJng.     It  growif 


lu  mouutatnou£  rt^toa?  fur  from  the  eea.  Il 
111  a  wcll-propartkmed,  baudsome  ever^^rwa. 
Itjt  elllptlcul,  illghtly  dentate  leaf  turning  a 
lighter  eolor  fur  ouo  or  two  monlhij  hi  llie 
spring.  The  borrios  grow  In  bunches.  Tbe 
tree  is  cut  down  for  lie  collcctiua  of  tbe 
camphfjr,  hut  tbe  law  reqiureH  that  It  bo  re> 
pltfciTd  hj  atiotbur.  It  w  ibeo  cut  up  into 
chipfl  and  steamed.  Tbe  camphor  and  <»l 
extrartfd  br  the  «t«anitng  are  psHied  thrfwgh 
a  oounecting  tube  into  a  sei'oad  receirrr,  and 
tbtnce  into  a  third,  which  Is  dirided  Into  two 
compartncntB,  od«  ahnvo  tbe  other.  These 
compartmenta  are  Mporalcd  by  a  perforated 
portilioD,  which  givea  paMago  to  tlic  water 
and  the  oil,  whilr  tic  camphor  Is  deposited 
oo  a  laver  iif  yinm  protided  for  It  It  Is 
then  BCparated  from  the  ptraw  and  prepared 
for  sale.  Tbo  oil  which  is  drawn  nut  ftxnn 
the  lower  comparQneut  ta  uaed  for  Uloml- 
natkm. 


NOTES. 

Tut  etliDOgraphic  oihiblt  ai  the  ni1{^ago 
Fair  will  be  partly  witliin  the  main  Ixiilding 
and  partly  outdoors — the  colleelions  being 
within  and  other  featured  nlthouL  The 
Ami-rivBn  departnwiit  will  include  i^ieclmena 
of  native  trilwn  lirlaK  their  iiiual  Ufa  and 
engaf^^j  bi  their  usual  oniupatloiia ;  relief 
niapa  of  the  mont  famous  earthworks  of  the 
MiHlasippi  Valley ;  models  of  the  mysterious 
structures  of  Yucatan  and  Central  America, 
with  ea^t<)  of  the  hieroglypUca ;  Peruvian 
mummin;  palitolitbic  implemeDts  aad  reUca 
of  tbe  mound-builders;  nbotogrnplM  of 
mounds  and  rvins  from  Alanka  tn  Tierra  ded 
Fuego;  illustratkitu  of  prinuUw  religions, 
gamc«,  and  folk  lore ;  and  numiiroatic,  lo- 
ological,  geographical,  and  natural  history 
collections  tn  general.  Arrangements  ara 
being  made  to  hare  the  Huio  historical  ex- 
hUiits  placed  In  this  department. 

RiNCK  noticing  Hr.  Edward  Atkinson's 
book  on  The  Science  of  Nutrition,  wc  have 
reoclTcd  a  good  many  letters  aeking  wheiv 
the  work  con  be  obuined,  information  that 
we  were  unable  to  giro  when  tbe  notice  was 
nrtnted.  Wc  con  fiow  atate  that  MeMrs. 
bamrell  &  Upham,  tSS  Washington  Street, 
BosloD,  are  the  putiUshers,  and  the  price  of 
the  book  13  Gfly  centa. 

As  addreaaOD  The  Railroad  in  Edocntion, 
d4>ttve!red  by  Prof.  Alexander  Hogg,  of  Fort 
Worth,  at  tite  Texoi*  Teaidicn'  Aaaoriation, 
in  I8»3,  attracted  attention  at  once  by  Oe 

breadth  of  iu  views  and  the  novel  snggea- 
tiiXis  it  emlMiilii-d.  It  kiu  dclirorvd  agaJb — 
rewritUsH-liy  rwiueet  uf  tlio  ConunittluiiBr 
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td  blnaukm  bofacc  tbc  C«a)msc  of  B*ltiim- 
too  U  th«  K«v  Orieau  Vut  In  I88I1,  uid 
^M  bueo  pnblisbed  bi  TRjioa«  filiiios*  vaxm. 
Tltc  Author  U  BOW  pfTpviog  b  iwv  edlcioa 
Tor  tt«  Chicago  Worl(i'«  Fair,  iu  which  mt- 
cnl  of  tbe  ^hai»tcn  «iU  be  rrwritten  uid 
olber  diapterv  added  oa  fWl  Baimmg  and 
Tlw  WoHd'ff  Fair  Itselt 

Thk  ElerenUi  loterMlkiMl  CongrtM  uf 
Kobciue  will  iiMOt  In  Rome,  6«pleKtb«r  M 
to  October  1,  IS93,  ud  wU)  be  divided  ink) 
BJacteen  Mdiaaft.  The  price  of  nembeniup 
for  pfa;moUn«  eod  mm  of  other  prafeadou 
}Bl««est«d  in  the  Uben  of  the  Concran  «{U 
be  Are  d«Uan.  The  offldal  lu^puges  of  the 
C'«K^(raM  «iU  be  IteUan,  Fitach,  Ko^^h, 
and  Ocnoan,  and  ufflct*!  buQetinii  of  pn>- 
occdinpi  will  be  puhfinhcd  dailj  to  thoHc 
laoguages.  Papeni  and  commanioationa  for 
ike  Cooerem  uiL>t  be  umotuired  by  June 
80th,  and  abvlncto  must  be  cent  t«  lh«  oum- 
mittM  br  JoIt  SUt  Dr.  \.  Jiix>bi,  110 
Welt  T^irtrfoarth  Street,  New  York,  i» 
ehtinuan  of  the  American  Comodttee  of  the 
Ooogrew. 

A  rxpsa  read  before  the  Socie^  of  Arte 
br  F.  Sermour  Hadco,  in  e  temper  deeidedlf 
not  iu-lR-ial.  is  df  voImI  to  the  vindication  <^ 
einu  burial  *A  Ute  litvt  method  of  dinpoMog 
of  the  dead,  aoJ  ui  the  conieninntioa  of  cre- 
matloo  as  inTolTtnp  the  pOMibilitr  of  crimi- 
nal poiMulng  (la^iap  (tlt^n  tindetvclvd  bv  tlie 
dntnictian  of  all  ihf?  pviilencet*  of  it;  white 
theT  would  be  {ireycrTcd  and  aeceetlble  for  a 
tubsuntifillT  uulitniti'd  time  nnderaaj  method 
of  burial.  Mui'h  uf  th(>  paper  la  devoted  to 
ahuwirif;  that  biirtol  in  deitmclible  callings 
inntcad  of  pnu^ticallv  indcxtmctible  one*,  aa 
under  the  present  ryiieUL,  insurM  the  speedy, 
hanuleaa  re-florathui  of  all  the  elemmta  of 
the  body  to  tludr  normal  coaditlon,  and  is 
free  bom  all  the  objectkos  tbst  mar  be 
arged  ainJBst  the  present  synera  or  agaiiut 
cnimatioa. 

As  inci'Ient  relate*!  tvcentlr  in  the  Trini- 
dad V\e\A  Namntll-tts'  club  goes  to  Indicate 
thai  the  lute  uX  the  ianuitula  tft  not  c*|)ccinl- 
iir  pc^MncMDL  A  laborer  wa«  badljr  hiitt^i  iu 
Uie  footf  and  was  much  frifchtened.  He  «&■•< 
taken  tu  the  iafirmarr,  bt^^iinK  all  the  way 
on  the  otber  foot;  a  fomentation  of  water 
and  spirita  uf  ammonia  koc  Bppliu<I,  and  he 
was  given  a  dwe  nf  Hher  mistitn*.  He  ate 
his  dinner  heartlW  about  two  hours  Ister,  and 
■lept  well  at  uijiht.  Id  the  mominf;  he  cmn> 
pUined  of  no  poiu,  and  went  to  work  as  usoul. 
No  local  swelling  or  inflamiDatioa  won  ob- 
served, and  but  little  pain  at  any  time.  Fright 
was  the  only  ill  elTect. 

pRnp,  {"him,  of  Hre^Iau,  claims  to  haTt 
found  the*  immediate  cause  nf  thr  cpontanr- 
<iw  o(tmbu!>tion  of  hay  in  the  heat-prnducinfi 
action  of  a  pani5itic  fungus  culled  A^)tr^Om 
/mitiffotua,  a  plant  already  Itnown  tu  be  de- 
stmctire  to  the  gemunatioii  of  barley  by  the 


hcAt  it  produccA.   A  beat  of  M' Fahr .  1 
been  already  induced  fay  Uia  natural  rb 
changes,  the  aspergfTItu  steps  In  and 
the  tewieratorc  to  140'  Fahr..  after  «h 
combasuoD  is  almoat  iucrttablc. 

A  ntUBT,  foonded  oa  th«  earUer 
ysoa,  that  peach  yellows  was  cauycd  by 
SdenCT  of  pbosplioras  and  potash, 
MTvru  years  ago,  and  a  tr«atineDt  with 
pboaphata,  moriaic  of  potash,  and  kleseriW 
bMcdttpoa  il.  was  in  vogue  for  several  jsna 
Analyses  made  durinit  the  lact  foaryMrt,a»' 
der  tbe  dbvctioa  of  the  DepartnMBit  of  Agri- 
calture,  whfle  tbey  sgree  among  thcmsems 
•re  contridlcTory  of  tlib  theory.  Experimcu* 
al  erideace.  derived  Croa  opptieole  mudis  uf 
trvaumnt  of  iH*ach  tre«»,  pn^Mut^^]  by  Dr, 
Erwin  P.  Htnith,  in  a  paper  m  The  fbenil 
of  Fcacb  Tellows,  it  UkewiM  contradic* 
of  and  depredaiory  of  tbeTnlue  nf  the 
mmt  based  upm  it;  and  the  oondtDdni 
deolared  b>-  T>r.  Smith  tbni  we  an  14)  look  for 
tbe  canse  of  peach  vrllon  5  and  the  meaito  of 
prereotkil  in  a  differeut  dircctiiin. 

Y^iWHIHG,  which  is  re)>ard^  by  most 
sons  as  UGtvIt  a  K^n  of  «c«iinr^^  or  »lnrpi- 
nesf«  is  considiTcd  by  M.  S'tirrreli  a*  ■  tiifn- 
pcutir  agency.  He  belii-ve^  that  a  Mries  of 
ys«m>,  with  the  stretching  that  acoomiMto 
them,  «tmld  make  an  cxreltent  morning  «Bd 
ereoiag  csvrriiw.  Tlir  lunj^  can  not  &B  lit 
be  beoeStvd  by  the  tnflaUMi  they  get. 

AiTOHnwo  to  Mr,  (veorge  A.  Allen. 
Ifobarea  belicre  that  tbe  s[dr1i<i  of 
dead  go  up  in  imoke  to  the  "  White 
tain  "  when  tlieir  bodies  are  cremated, 
thnt  properly  which  iji  thttnm  iot<i  the  llanei 
goei^  up  with  thorn.     They  also  bare  a  Mkf 
that  all  the  UohsTCj  who  die  and  are 
mated  turn  into  uwb.  and  when  tbe%' 
owl  booting  at  night  tliey  think  it  is 
of  some  dead  Mnhare  retnmed. 
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Tot  Rmilhwrnian  Inslitulion  has  prrnti 
■  paper  by  Dr  J.  K.  Snyder  describing  an  u: 
containing  ineiDcnied  human  bones,  vhldT 
was  due  4)ut  of  an  ancient  mound  fai  Qt» 
gia.  Tb«  uri)  ur  rase  is  nearly  oonicat,  tAtum 
incbes  and  a  half  Ugb,  and  was  oorcred  bf 
nn  lorerted  bell-dhaped  ressel  OfteoD  loda 
riud  tlircc  iiunrU'r*  in  beigfaL  The  a>ba 
nearly  Imlf  &IUk1  tlie  va)i«,  aud  mtngle<l  *ritl 
tbfin  were  cabined  buojiui  tvetfa  and 
nieuts  of  boaes.  Lying  on  tlie  nirlw*  1 
these  remains  were  a  <tuaalitT  of  womp 
and  serml  small  pearls  that  had  l>ceo  pie 
for  stringing. 

Uany    fanners   m   catting  potatooB  M 
planting  take  care  to  follow  luine  nite  fn  1 
gsrd  Ui  tbe  number  of  eyes  Ut  a  pwe. 
pcrfroents  made  I«8t  rummer  at  Punla 
runrity   Kxprriimm!    Sution   ahow 
number  of  eyes  is  immateriol,  t.<Tcn  rvi  ^ 
arc  cut  in  two  sending  up  plenty  uC] 
etulk:!,  but  thnt  the  ncigbt  uf  the 
the  inportaot  nutiter. 
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